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Abstract:

In an attempt to develop a system to aid protein structure prediction and the design of de novo proteins,
residue-residue interactions in globular proteins are analyzed. Computer programs were written which
studied interactions between charged atoms, polar side-chain atoms, polar backbone atoms, total
backbone atoms and hydrophobic side-chain atoms. The data from these studies are analyzed and
improvements in programs and new avenues of investigation are suggested.

Programs were written which would evaluate the data from the above programs. These programs have
been designed to analyze the data from several perspectives. Interactions between residues were studied
for the entire protein, between secondary structures in general, and between the following combinations
of secondary structure pairs: 1)a-helix - a-helix, 2)a-helix - B-sheet, 3)B-sheet - a-helix, 4)B-sheet -
B-sheet. For interactions between hydrophobic side chain atoms, the data were analyzed further.
Interactions between pairs of residues were studied according to the angles at which the secondary
structures crossed. The number of occurrences of each amino acid at each position relative to the
nearest backbone contact are presented for all angle ranges. Additionally, the number of
residue-residue contacts and average number of atom contacts are given for each amino acid at each
position. To demonstrate the capabilities of the system to analyze data, Ala was studied for interactions
between pairs of a-helices with crossing angles of -150° to -180°. For Ala at each position relative to
nearest backbone atom contact, all atoms which interacted with Ala were listed according to their
relative position to the nearest backbone atom contact, the number of residue-residue interactions the
residue made with Ala, and the average number of atom contacts made between the two residues.

The results of the above analyses were evaluated for the heat stable protein thermolysin. The analysis
of this thermophilic protein was undertaken in an attempt to provide insight into protein stability with
the ultimate goal of assisting in the design of novel proteins. It is suggested that triads of a-helices, all
of which interact with each other, contribute to the stability of thermolysin.
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ABSTRACT

Inan attempt to develop a system. to aid protein structure prediction and the-
design of de novo proteins, residue-residue interactions in globular proteins are
analyzed. Computer programs were written which studied interactions between
charged atoms, polar side-chain atoms, polar backbone atoms, total backbone
- atoms and hydrophobic side-chain .atoms. The data from these .studies are

analyzed and improvements in programs and new avenues of investigation are
suggested. -

Programs were written which would evaluate the data from the above
programs. These programs have been designed to analyze the data from several
- perspectives.  Interactions between residues were studied for the entire protein,
between secondary structures in general, and bétween the following combinations
of secondary structure pairs: 1)a-helix - a-helix, 2)a-helix - B-sheet, 3)B-sheet - a-
helix, 4)B-sheet - B-sheet. Forinteractions between hydrophobic side chain atoms,
the data were analyzed further. Interactions between pairs of residues were
studied according to the angles at which the secondary structures crossed. = The
number of occurrences of each amino acid at each position relative to the -nearest
backbone contact are presented for all angle ranges. Additionally, the number of
residue-residue contacts ‘and average number of atom contacts are given for each
amino acid at each position. To demonstrate. the capabilities of the system to
analyze data, Ala was studied for interactions between pairs of a-helices with
crossing angles of -150° to -180°. For Ala at each position relative to nearest
backbone atom contact, allatoms which interacted with Ala were listed according
to their relative position to the nearest backbone atom contact, the number of
residue-residue interactions the residue made with Ala, and the average number
of atom contacts made between the two residues.

The results of the above analyses were evaluated for the heat stable protein
thermolysin. The analysis of this thermophilic protein was undertaken in an
attempt to provide insight into protein stability with the ultimate goal of assisting in
the design of novel proteins. Itis suggested that triads of a-helices, all of which
interact with each other, contribute to the stability of thermolysin.




INTRODUCTION

Protein Fdldigq

Since Anfinsen’s semiﬁal -work with the renaturation of ribonuclease, it has
been widély believed that the primary sequence of a protein is sufficient to
determine protein structure. The prediction of protein tertiary structure remains
elusive. The advent of protein X-ray cr)}stallography has accelerated insight into

factors affecting protein structure.

Energy of Folding

The folded shape of a protein is a complex interplay between enthalpy and

- entropy as the protéin-assumes a low energy conformation. In spite of ‘d‘auntihg
eﬁoﬁs to predict the native state of a prot_ein from energy calculations, there has
been little success. This ari‘se's in large part from the difficulty in assigning correct
enthalpic and entropid contributions | to  the free energy of the system.
Conﬁpu_tationél time required to accurately assign e'ne'rgy terms to all variables

| appears to be prohibitive. This‘. has nécessitated that alternative avenues of
investigating protéin structure and stability be inveét_igated. A major .effort i'n this
area is being assigned to p;attern recognition, under the premise that rather than

attempting the calculation of energy ab initio, an understanding of favorable
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interactions may be more accurately ascertained through investigation of known
protein struii:tur_es.

The folding of a protein is widely belie_ved tobe a therrﬁodYnamic procéés
involving the interplay between the équeou's solvent and regions of proteins which
vary in hydrophobicity. While the effects of water on pro'fein structure are .ﬁot
studied explicitly in this work, it is recognized that vyater is central in the
- determination of protein structure. |

| When hydrophobic groups are introduced into water, enthalpic and entropic
changes occur. The creation of a hole in the hydrogen-bonded wat'er- structure is
_ enthalpically unfévorable(3). However, ’;herg are favorable énthalpic contributions
due té London forcés between the non-poiar‘group‘and water. It has been
determined that the attréctive force between nonpolar molecules and water is
comparable ;co that between non-polar r'nolecul‘es(3).n The resul:t"is that the net
enthalpy of interaction of a .hydrophobic grbup With water rﬁéy‘ be favorable.

When nonpolalr groups are introduced into Water, a caée of hydrogen
bonded water molecules ‘is formed. This causes .thé enfropy of the system to
decrease. Hydrophobic groups tend to self-associate in - water to décrease their
 total solvent accéssible surface area and minimize the unfavorable decrease in
entropy(3). This is the basis o% the dogma that hydrophobic side chains bury in
the protein interior w‘hile-charged and polar side-chains tend to reside on the
protein surface. The amount of buried éréa has been related to stability(12) and |

the amount of solvent exposed surface can be predicted(24). Through computer




, ,
simulations, it has been shown tHat helices and sheets form upon polymer
.compaction(g) and the amount of secondary structure increases as the chain
becomes. increasingly compact(44). | |

. Water affects conformations of side chains on the protein surface and ‘is
often found in active sites, where it is _usually mvolved in medlatmg electrostatlc
strain in enzymatic actlwty Water is often ordered in X-ray proteln structures and
is often found to mteract with secondary structures where they protrude from the
hydrophcbic inierior(Z). The groups interacting with boucd water tend to be
charged and the affect of water at the _ehds of secondary structures ‘is likely to

affect the conformations of turns.

Charged Groups

 The potentially charged groups in croteins are the N- and C-termini, and
side chain atorcs from Asp, Glu, Cys, Tyr, Lys, Arg, and ,Hi;s. Of these side-
chains, only Asp, G'Iu, Lys and Arg are normally charged. At-physiological pH, less
'~ than one in ten His residues will carry a posiﬁve charge. This is supported by a
study of potential salt-bridges where it was determined that salt-bridges invclving '
His marginally contributed to stability(60).

The strength of interactions between ior; pairs decreases with 1/r, whcre r

is the distance separaticg the c‘e‘nte’rs of the atoms in question. The dependence .
of the dielectric constant upon groups surrounding charged atoms makes accurate
prediction .of the s’trcngth of charged interactions difficult. This dlfflculty is

: exacerbated when shielding effects of salt groups are taken into account These
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faetors adversely affect fhe eccuracy of models which extrapolate the cost of
burying charged groups from water to- non-polar sol_vents to the cost of burying
amino acids in folded proteins. Perhaps more telling is.the topologicai distribution
of charged groups on the protein surface. - An. average of only one palr of
interacting charged groups per 150 resrdues are found to be burred in the
hydrophobic interior(28). When charged groups are found in the protein interior,
they are usually located within 4 A of an opeositely charged group and if not, they
are nearly always hydrogen bonded to a polar group(20). |

Much of the insight into contributions of cHarged groups on protein stability
" has been garnered through site- dlrected mutagenesis expenments and analysrs
of X- -ray structures Currently, charged interactions are not consrdered to be
dominant in the determinetion of the folded state(9). From a statistical point of
view, this is exemplified by the poor evolutionary conservation of charged groups,
with the noted exception of charge'd groups located in 'binding sites and active
‘sites(28). However, ion peirs in therrhophi_lic proteins are often the predominant
difference'betw.een these proteins and their -mesophilic counterparts(45,62). There_
is near consensus agreement that charged g_roups do affect protein stability.

The position.of charged greups seems to be important in deterrnining
whether they contribute to stabiiization or destabilizatien. Intra-helical salt bridges .
are often formed between side chains of eppositely charged residues separated
by either three or four residues(60). This was demonstrated when two peptides

‘were synthesized, one composed of repeating blocks of glu, and lys, and the other
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cornposed of repeating blocks of glu, and' lys,(41). The peptide which repeated
after four residues was stable while the peptide which repeated after two residues
was not stable. The authors concluded that ion pairing was responsible for the
differences in lstability. While these interactions are considered to stabilize helix
formation, the magnitude of the contribution to protein stability is subject to debate
The insertion of glutamate and lysine residues four resrdues apart on a surface
helrx of barnase has been estimated to contrrbute only 0.2 kcal/mol to stability (38).
This contrrbutlon is at the lower end of salt- -bridge stabrllzatlon where estimates
usually range from three to five kcal/mol. Addition of charges which cannot be well
solvated and do not form |ntramolecula_r salt-bridges result in the destabilization of
‘ proteins(54,55). Cl ustering of positively charged groups in both bovine pancreatic
trypsin inhibitor and phage T4 lysozyme result in destabilization(l4,53,57). The
distance over whrch charged groups mediate their effect is large. In subtilisin,
charged groups up to 20 A from a His residue affect the pK of that Hrs residue(4).
Charged groups are often found at the ends of helices. There isa tendency

for negatively charged groups to be found at the amino-termini of helices and for
. positively charged groubs to be found at the carboxy-termini. This may be aresult
‘of the evolutionary drive to stabilize the helical dipole, which carries +0.25 e at the
-amino end and -0.25_9' at the carboxyl end. As with nearly all-other calculations
of stability, there is dispute as to the magnitude of stabilization lt has been
suggested from work done on the four-helix bundle protein myohemerythrrn that

rnteractrons between charged groups and the helical dipole have been
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overestimated, at least with respect to the stability of myohemerythrin(56).
However, in this study, the effect of charged interactions between groups on
different helrces was not taken into account Likewise, the stable de novo protein
designed by DeGrado and co-workers, based upon the four-hellx bundle proteins
myohemerythrin, cytochrome ¢’, and tobacco mosaic coat protein(43) analyzed the
placement of charged groups solely from the standpornt of stabllizatlon of the
helical dipole. However, the antiparallel sense of helices in these models places
the positively charged amino acids at the C-terminus of one helix in close proximity
with negatively charged amino acids at the N-terminus.of an adjacent helix. There
is a paucity of information regarding the study of charged groups between the ends
of different secondary structures.

A study of the preponderance of. hydrogen bonds in protein structures(59)
found that 80% of Asp side-chains and 72% of Glu side-chains formed hydrogen
bonds through both carboxylate oxygens. For Arg side-chains, 33% had all three
guanido nitrogen groups involved in 'hydrogen bonds, 35% had two groups
hydrogen bonded, and 25% had only one group involved in hydrogen bonds. Of
.the hydrogen bOnded guanido nitrogens, there was a preference for the terminal
NH, groups to be involved rather than the e-NH group. _For Lys, 24% formed no
hydrogen bonds, 36% formed one hydrogen bond, 19% formed two hydrogen
bonds: 14% formed three hyldrogen bonds, and 7% formed more ‘than three

hydrogen bonds, presumably through shared hydrogen bonds. Glu and esp_ecially

Asp were characterized by making a high number of contacts with backbone
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nitrogen atoms. Intefestingly, Lys residing on the surface made fewer contacts

with water than all of the other charged groups as well as Thr, Asn, Gin, and His.

The Hydrophobic Interior

The interior of a_protéin is dominated by hydrophobic amino acids. These
amino acids utilize their wide range of dihedral angles to form low
~energy(7,25,32,57) close-packing structures. While some regions pack more
closely than others,- the overall packing density for proteins is'comparable vto the
'pagking density of small organic molecules(5,22). There are very few empty
regions thé size of a methyl group within the protein interior(8,17).

The importance of hydrophobic packing is eviderjcefd by the high
evolutionary conservation of hydrophbbic residues(58). There Hoes not appear to
éxisf a preference for the degreé of burial of different hydrophobic groups; Lérge
hydrophobic groups were not found to be buried more frequently or more fully‘than
small hydrophobic groups(18). Specifics of hydrophobic interactions will be
addressed mofé, fully in the Introduction section dealing with packing interéctioné.

In spite of the daunting task of creating alternate hydrophobic regions in the
brotein interior, a number of attempts have yielded impressive results. The
hydrophobic core of T4 Iysozyrhe was altered without deleterious results by ratiénal
design. Several multiplé mutants were -made'which desfabi]ized the proteiﬁ by Iéss
tﬁan 0.2 kcal/mol(42). Shuffling of residues in the hydrophobic core of a [5NA.
~ binding pr.o_teih- resulted in. mutants which retained par'tial. activity(49). This

" experiment and'another‘ which modified A repressor(36) suggest that the critical
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determinant in these mutational studies is that the hydropho‘bic core remain

-hydropho'bic.

Hydrogen Bonds
. Not surprisingly, the contribution of hydrogen bonds upon protein stability

has been 'widely. debated. Hydr‘oge-n .bonds have‘ often been assumed to
contribute little to prétein stability. This was based upon the assumptions that
there would be equal numbers of hydrogen bonds formed in the,folde'd and
unfolded states and that hydrégen bonds are energetically equivalent, with
hydrogen bonds contributing primarily to specificity of folding. This theory has
been questioned on the grounds that, in a protein, the ability to make and break
hydrog_en bonds is greatIyAreduced, resulting in an effective increase in the
concentrations_ of hydrogen bonds(.4). | |

Tl;le importance of hydroggn bonds can perhaps most accurately be
asseséed by two complementary approaches: The first is to analyze hydrogen
bonds in folded proteins and determine whét effect they might have in stabilizing
the folded state of proteins. The second'approach is site directed mutagenesis
where hydrogen bonds are eliminated or hydrog"en-bénds are added where they
did not previously exist. Site directed mutagenesis is often limited by steric
constraints which often res-ult in destabilization of the foided state.

. An extensive study on the role of hydrogen bonding was undertaken on
phage T4 lysozyme. Thr 157 was found to be important in the stabi(lization of T4

lysozyme. Substitution of Thr with lle reduced the stability of lysozyme by approx
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3 kcal/mol(29,31). Clearly, the size difference between lle and Thr could not be

ruled out as the dominating effect. However, Thr formed a hydrogen bond with the
main-chain amide of Asp 159. Twelve additionall mutants were create'd with
substitutions at position 157(47). The five most stable mhtagens all formed
hydrogen bonds with the main chain amide nitrogen at Asp 159.

This study also showed tI;at water ean stabilize structures via ordered
hydrogen bond formation. Gly 157 bound a water molecule in the crevice which
resulted from its replacement of Thr and was nearly as stable as the native
protein. |

In another study mvolvmg phage T4 lysozyme, Pro 86 was substltuted with
- 10 mdnvudual amino acnds(4) Of these substitutions, Ser and Cys were shown
crystallographically to form hydrogen bends wfth the side chain of Gln 122.
‘ However these mutants were no more stable than the mutants which did not form
hydrogen bonds, suggestmg that hydrogen bonds are not a panacea for protem
stablhzatlon This raises a questlon central to the premise of this work; are some

contributions to stability more lmportant than others?

Secohdarv Structures

The two predominant .secondary - structures, o-helices and B-sheets are
characterized by their main chain dihedral angles, <i> and ‘¥. For a-helices, the
average (I) and ¥ angles are apprommately -60° and -50° respectlvely, which

places them in the lower left-hand corner of a Ramachandran plot. For B-sheets,
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the range of ®-¥ angles is much broader, and they fall into the upper left-hand

quadrant of a Ramachandran plot.

o-Helices .

The a-helix was first predicted in 1951 hy Pétiling(SO). Using small- ~_
molecule crystal structures, he predicted the oc-'helix_'to be stable based upoh
geometrical factors. o-helices are characterized by 3.6 residues/turh with
hydrogen bonds fornted between C=0 of residue n and the N-H group of _r'esidue
n+ 4. The rise per residue aloné the helix axis is approximately 1.5 A o-helices
néarly always have a right—harided twist and the avérage length of an a-helix is 10
amino gcids. Amphiiahilicity, which is -so often observed for o-helices, is a
consequence of their preferehce for the protein surface, resultihg in one side being
embedded into the hydrophobic protein interior and the other exposéd to aqheous
solvent. The repeated hydroéen-bonds in o-helices 6rient all of the helical dipoles
in the same direction resulting- in a helical net dipole. -

a-helices” appear to be autonomously stable buuldmg blocks. This is

supported by the crystal structure of melittin(10) and experiments which
demonstrate the stability of isoiated protein helices in water(46) As will be
dlscussed oc-helices appear to play a major roIe in the stabilization of the heat

stable thermolysm
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B-Sheets

B-sheets, by definition, are comprised of more than one B-strahd. The
orientation of the strands in a B-sheet can be paraliel, antiparallel, or mixed, with
. bias against mixed B-sheets. The average Iengthfor a B-strand is 5 to 10 amino
acids, with longer strands being more common in antiparallel sheets rather than
in parallel sheets(11). Adjacent o_c-carbons alternate sides of the backbone and «-
carbons two residues distant are separated by approximately 7 A(51). B-sheets
are characterized by a relatively flat surface on which to pack. There is a
preference for side chains from groups adjacent to each other on neighboring
- strands to pair charged groups of opposrte charge, to pair hydrophobrc groups
together, and to pair side chains branched at B-carbons with side chains which are
unbranched in the B-carbon position(2). | |

Hydrogen bonding in B-sheets is much more directly aligned in antiparailel
B-sheets than parallel B-sheets, which most Irkely contrlbutes to the higher stabrlrty
of antiparaliel B-sheets The nature of alignment of antrparallel B- sheets orrents-
two adjacent direct hydrogen bonds close to each other with a wider gap between
these and the next set of hydrogen bonds Parallel B-sheets are characterrzed by
a more even distribution of diagonal hydrogen bonds Both parallel and antrparallel
sheets share the common trait of having an overall rrght-handed twist(21). |

Parallel B-sheets almost always are comprised of at least five strands and

these strands are generally removed from solvent on both sides(2). This is
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cohtrasted to anti-parallel B-sheets which often consist of just two strands in which
6ne side of the sheet is exposed to solvent. Both B-sheets display a tendency to
be more hydrophobic in the central 're‘gions relative to end regions(23), resulting ‘

- in central regions being embedded in the hydrbphobiq interior of the protein.
Motifs

Secondal_'y structures combine to form motifs, regular identifiable pattefns
.of protein structures. These motifs are influenced by a number of factors, éuch as
constraints on their surface a;ea and how different secondary structurés pack.
The packing is dominated by sfde-chains, which strive to close_'-pack.‘ Three ba_sic
types of packing structures'coﬁstitute the majority of packing observed in structural
motifs. The c;)mbinations' which are most commoh are Helix-turn-helix, béta-turn-
beta',‘a'nd beta-alpha-beta struétures. | As their names imply, these motifs compose
‘most of the methods of combining o-helices and B-sheets. While Helix-turn-heiix
rﬁotifs clearly connect two oc-ﬁelices,.beta-tu‘rn;beta motifs commonly join two B-
strands togethér in an antivparéllel orientation, and beta-alpha-beta motifs are the

building blocks of o/B open-twisted sheets and o/B barrels.

Beta-Alpha-Beta Motifs

In beta-alpha-beta structures, the a-helix packs nearly parallel to the B
strands(26). The B-strands in o/B proteins average seven amino acids in length
and o-helices average 14 residues in length. B-bulges are seldom found in these

proteins. a-helices involved in beta-alpha-beta structures tend to be amphiphilic,
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with the hydrophobic face packing against the B-sheets and the hydrophilic face

projecting into the aqueous solvent.

Beta-Turn-Beta

Antiparallel B-sheets are often connected by B-hairpin turns and 'residues

involved in these B-hairpins have a strong influence on which type of turn will be

formed. Gly, Pro, and Asn play critical roles in turn types, as certain side-chains

are not sterically allowed in some positiohs. The sheets formed from this

arrangement invariably have one hydrophobic face.

Helix-Turn-Helix

Helix-turn-helix structures are common in proteins and suggest a structural

role(2). The orientation of. helices with respect to each other is dependent upon.

the residues which form the turn.  As will be discussed, there are two basic

patterns of packing which are formed from helix-turn-helix structures.

Side Chain Packing

a-Helices
The packing of helices and sheets is an intricate process which is
determined by the side chains whidh protrude from the backbone. The factors

ianuéncing how side chains. pack is the relative hydrophobicity, size and shape.

Hydrophobic groups tend to be buried, while polar and charged groups prefer

external positibns. The size and shapes of the side-chains determine how well the
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residues are able to accommodate close packing of the protein interior.

a-helices project a relatively fiat face on which to pack with other secondary

structures. Ridges are formed by residues separated by different numbers of
residues in the primary sequence. The rﬁost common ridge involved in packing
interactions is the 6ne formed by residues i, i+-4, i+-4n. The next most commonly
employed packing. ridge is the one formed by residqes i, #+-3, i+-3n. Finally, the
~ packing ridge /, i+-1', 'i+-1 nis also-'obseArved. The preference seems to arise from
the number of contact residues’each ridge is capable of providing. Ridges formed
by residues four distgnt iﬁ sequence do not rotate away from the packing face as
quickly as thoée forméd by either three or one residues distant, resulting in rﬁore
contact atoms. ﬁidges which are formed -by all small residﬁes or all large residues
form a. topographically consistent ridge, while ridges which alternate large and
small groups preéent a more varied‘ridge. |

The packi'ng of a-helices was first described by Crick in-th‘e early 1950s(1)
in which he described the packing as knobs-into-holes. The ridge-groove packing -
vernacular is now more commonly used and will be employed in the rest of this
text. A stﬁdy of 50 helix-helix packiﬁg interactions(27) showed that the most
common packing pattern was between two helices whiéh both pack with fheir Iy i+-
4n ridges (4-4 packings), a patterh which was suggested "c,o opti\mi.zé: the numbér
- of confacts between the helices. The angle between the two helical axes was
generally estimated to be between -60° (51')‘and -52°(27), although the extremes

were -27° and -74°. Not all packings of this type make equal numbers of contacts.
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The total contacts are influenced by the residues'which form the packing face,
particularly the residues which are at the points where helices cross. Small
residues at the crossing point seeﬁ to increase the numbers of contacts between

o-helices by allowing more external residues to come into contact. The distances

between'helical axes was also reduced in these_ packings. )

The next most commonly occurring packing pattern was a 3-4 packing. The
angle between the helical axes averages +23°(27) and the nu'mberlof contacts was
determined to be less fhan in 4-4 -packings, due to the larger curvature of thése
ridgés away f.rom the packing face. The number of ',resi—dues involved in packing
Qaried _frprri six to 13. 4x4 and 3x4 crgssed-ridge packing is made possible by a
small residue on either one or both of the helices. The small residues are flanked
' by large residues. This fo'rms a saddle in the helices which allows them to pack

more closely. 'Crossing'angles are approximately either +40° or -40°.

Helix-Sheet

| There are two prédominant classes of oc-heliceslpacking with B;sheéfs. The
first type places the a-helices roughly antiparallel to the B-sheets. This type of
packind pattern is characteristic of oz/ B barrels and o/B 6pen twisted sheeté where
. -amphiphilic a-helices employ their.hydrdphobic faces to p(otect hydrophobic
fegions of B-sheets. The natural tWist of B-sheets pléces_ the residues at the ends
of the B strand farther away from r-esidues in the helix(51). The other major type
. of helix-sheet pabkiné interaction occurs wHen a-helices cross B-sheets. In these

instances, the contact residues from the o-helices are from two adjacent +4/
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rows(26). With respect to adjacent strands ‘in a B-sheet, if residues / and j are
next to each other, residue i from the first strand and residue j%2 contact the a-

helix.

 Sheet-Sheet
When B-sheets pack with each other, there is a strong preference for the
s_heets to pack at an angle which is not parallel, a result of thé drive for optimal
packing interac_:tions; When residues from the opposing sheets are approkimately
the same size, the packing has been stated to resemble a bilayer structure(éG.)..
However, when a large reéidue from the first sheet interacts with small residues
from the second sheet, thé' larger }esidue is more accurately viewed as

interdigitating with the smaller residues.

Computer Programs

Computer programs used in the study of proteins fall into two main

- categories, predictive and analytical.. Predictive programs attempt to §redict the
secondary structure or the prlded state of a protein from the primary sequence.
Analytical programs study the interactions which take place within proteins. These

" two different épplications of the power of computers will be addressed separately.

Predicﬁve Programs

The prediction of protein secondary structure has not improved drastically

since Chou and Fasman first published a ‘statistical analysis on the probable
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occurrences of amino acids in helices and sheets(6). Much of tertiary structure
prediction ﬁas focused on prediction of secondary etruct_ure and then the
positioning of secondary st-ructures' into an appfoximated tertiary fold. Basic
strategies for the prediction of'protein seeondary structure are listed in the

following paragraphs.

The first is‘a pattern matching method which is based upon hydrophobic
and hydrophilic sequences which are charactefistic of certain secondary structures.
Another method was devised which sodght more' intricate patterns, based Upon
characteristic patterns such as the positioning of unlike charge groups four
residues distant in an o-helix.

Chou ’and Fasman(6) devised a statistical method based upon the
occurrence of amino. acids in different secondary structural motlfs The success
rate of this method was sllghtly greater than 50%. Chou and Fasman found weak
preferences for some amino acids. They found Ala, Gly, Leu, and Met to be
_ common in a—eelices, while Gly, Pro, Ser, 'and Tyr are the least likely amino acids
to form o-helices. |

Neural networks have been designed '-ie recognize patterns and these
programs modestly increese the accuracy of secondary structure prediction(15).

Tertiary structure prediction methods tend to be more intricate. These
generally take into account long range interactions between residues(3'3) and some

go so far as to predict side chain conformation through packing optimization(37).

An interesting strategy of structure prediction is the approach of the inverse
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folding problem. This method attempts to match sequences to a given three

dimensional structure(52) or "tertiary template".
| An assumption of tertiary temolates is that a set of internal residues, ‘not
sequentlally related, defrnes the structural motif. AII other residues are assumed
to be external and affect the structure only permissively through the global free
energy(32) Electrostatrc or other propertles determine whether foldrng will occur.
A promrsrng tooI for homology modeling is one which ranks amino acids

according to their affinity for buried hydrophobic positions, partially buried polar

. positions, or exposed external positions(48). Given a three-dimensional structure,

a sequence is given an overall score according to how well it is capable of fitting
the tertiary structure. It has been successful in the prediction of globin fold
proteins.

A unique method of structure prediction looks at the mechanical properties
of proteins whrle ignoring quantum mechanrcal aspects of proteln folding(35).
this work, helices are consrdered to be rigid rods and Ioops are consrdered to be
elastlc unrts The stress which loops place upon different packing patterns is then
measured In an applrcatron of this method, all combrnatrons of packing of the
helices of myoglobrn were studred and the native structure was found to be the-
least stressed. |

Quantum ’mechanicali and thermodynamical methods for the predfction-of
the folded state of proteins have not yet become feasible. The computer time

necessary to apply these methods is prohibitive as the time scale upon which they
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work is on the picosecond scale while folding generally occurs on the scale ‘of
mi_lliseconds té minutes.

In energy m-inimization(6.1), the potential energy of a system is generally
treated as a function of thé atomic positions and is given by an equation of the
form: E=E, + E-e- + Ep + Eyqy + E,q
where b is bond stre;cching, 6 is bond angle bending and ® is rotgtiori around a
bond. vdw and es represent van der‘ Waals contributions and electrostatic
confributions. The méin limitation of energy rﬁinimizatiﬁn is that.thermal motions
are not_ taken into account and therefore, entropic effects are not simulated.
Structures often fall into false energy minima.

.Mole‘c:ular dynamics is an algorith-m.for numerically solving the équationé of
motion. Each of the atoms in the potential energy equation is taken as a point
mass and Newton’s laws are applied. The equations which result contain the
neceééary ihformaﬁon to determine the positions of éach atom as a function of

time.

Analytical Programs

Most'analytical programs either iook at patterns of interactions bétween
amino acids, without regard to secondary structure, or look at intra-secondary
structure interactions. For example, the pattern alé—éla-x-x-lys_ was found to occur
predominantly in oz-'helices' while vél-x-val-x-x-x-ala occurred either in a B strand
or an extended structure(34). - Recenfly, the work of Richardébn(63) has shown

amino acid preferences for the terminal amino and carboxyl positions of helices
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while others have shown that stabilization of the backbone dipole at the ends of
helices can also st_abilize o-helices(64). |

The method of measuring the solvent accessibility of residues and atoms
in a protein has been popular since the'original work of Richards(19). It was found
that an average of two corhpletely buried ionizable groups per protein occurred and
that 20% of the ionizable groups did not form salt- brrdges(30) However the
groups which did not form salt- bndges all formed hydrogen bonds. There is a
strong preference for salt-bndges to be involved in active sites. The charged
amine groups of Lys and Arg were found to be the Ieastvlilrely to occur in the
protein interror.

In an extension of this work, surface charge densrty and overall charge
density were measured on a variety of proteins(13). Not surprisingly, the charge
density in ‘active sites was higher than other regions of the protein. However
surface charge densﬂy did not vary dramatically for any of the observed protelns
and only varied between one and two charged groups per 100 Az.

| - In investigations of the packing of side chains, densities were measured for
side chains atoms within 4.5 A of all side- charn atoms. Clusters of charged groups
were found to occur near the protein surface and often near the amino- or
carboxy-terminus(39). This study, as well as another which looked at hydrocarbon
contacts within a S.é A radius(43), did not analyze these results according to how
it applied to the interaction between secondary structures. Another study, which

looked at the interactions between amino acids (with no analysis of secondary
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structures), found the usual preferences for hydrophobic side chains to interact
with hydrophobic side chains and not with charged groups(16). Other programs
‘have searched crystal structures for regions which have similar backbone topology

in an attempt to find structural snmllantles(40)
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STATEMENT OF THE PROBLEM

"There remains a lack of detailed information as to the patterns of how

secbnda'ry structures interact in folded proteins. This work fepresents an initial |

attempt to devélop a system to profile proteins wﬁich can then be .useful in protein
structure prediction and the'design of novel proteins. A nurhber'of programs have
been wriﬁen in this sfﬁdy which anal)}ze the interactiohs between protein residues.
These pfograms r-ange from those which analyze total interactions to th,dse which
anélyze interactions béhNeen secondary structures, which in this work are
- considered to be comprised only of a-helices and B-sheets.

A logical approéch, which has been devised in this work, is to look at
interactions between secondary structures with respect to t,l'we. béckbone atoms
which are in closest contact between the two secondary structureé. For the
" determination of nearest contact, oﬁly the backbori_e C, N, and C-a atoms aré

considered. All of the rest of the interacting residues between these two

secondary structures are then numbered according to their respective positions to -

these atoms. Residues which have higher sequence numbers are given positive

numbers and those with lower sequence numbers are given negative numbers.

As has been discussed, the packing patterns of different sebondary
structure interactions affect the angles at which these secondary structures cross.

The angles between secondary structures are also measured in this work and
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interactions are also analyzéd with crossing angles taken into account. Programs
have been written which determine direction vectors of helix and sheet axes and
then compute the angles between the secondary structureé.

Eleven typeé of atom-atom interéctions are considered }n this work. . These
intéréctions are hydroph_obic side chain atoms with other hy_drophébic side chain
‘afoms, hydropl'iobib side chain atoms with backbone atoms, backbone atoms with
backbone atoms, polar side chain atoms with polér side chain atoms, polér side
chain atoms with backbone amide nitrogen étoms, polar side chaiﬁ ato;ns.with
backbone_carbonyl oxygen atoms, chafged atoms with polar side chaih atoms,
charged atoms with backbone amide nitrogen atoms, charged atoms with
backbone carbonyi oxygeh atoms, qharged atoms with oppositely charged atoms,
and cﬁarged atoms with atoms of like charge.

The aforementioned. programs héve been applied to 67 brotein_s. Profiles
of individual proteins as well as overall tendencies have been computed.
Additionally, the thermally s'.table' thermolysin isl; énalyéed in an effort to détermine

if heat stable proteins have preferences for certain types of interactions. A

premise of this W6rk is that not all interactions are equal and hypotheses are

formed as to which interactions hé\_/e a greater effect upon stability.
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EXPERIMENTAL

Selection of Database

Strateg_ y

It became necessary to develop a system which-would efficiently handie
programs required to run on 67 individual prdt_e_ins. This was accomplished using
the ema"cs editor.- Macfo comméhds wefe employed to set up ‘command jobs
which were then executed by shell commands. Ra’W data was obtained from the
1992 Brookhaven Protein X-ray Crystallography databank utilizing the UNIX
'_ system. While in the Brookhaven directdry, a listing of all sequences was
obfained. The UNIX emacs editor was employed to create a shell file. Alshell file
allows repetitive commands to be processed by the computer, which results in
-increased efficiency lin the proéessing of data. The following macro was then
Written and inserted prior to each row .in the temp file:
grep "REMARK 2 RESOLUTION" /usr/brookhaven/filename
~ These commands were issued to the computer and the output was redirecfed to
a.separate file. D‘at;a were then sorted by use of a UNIX sort command in
ascending order. The emacs editor was again employed to remove f'iles with
resolutions greater than 2 A, files resolved L;'nder 2.0 A which contained qualifier

statements, and files which did not list a resolution. This resulted ih 376 files




25

which met the qualification of 2 A resolution or better. After removal of DNA
structures and multiple phage T4 lysozyme mutants, 249 files remained.

The next objective was to take all structures which haa 2A resoluiion or
better and determine which structures had been refined to r-factors less than or
equal to‘0.20. " The following grep command was issued to determine the
refinement factors of the structures in quéstion: _ |
grep "REMARK 3" /usr/brookhaven/filename
The output from this command w.as then edited in -emacs for structures with
refinement factors which met the criteridﬁ_. This reduced the numbér of structures
to 188 entries. |

The next objective was to sort the output from the previous command to

remove diffc_érent crystal structures of the same protein, and mutant ‘protein

structures obtained primarily through génetic engineering. Of the previous files,

134 files were examined to determine uniq‘uenéss. Structures often differed in fhe
binding of a cofactor or an inhibitor. In thesé casés, structures were chosen Which
most resembled the.native_unbound protein. The number of proteins which met
the requirement of uniqueﬁess were 67. This represented the source file which
was used in the folllowing assessment of the databank.

A list of the 67 files used in this work follows: 1aap (protease inhibitor

démain of alzheimer’s amyloid), 1apb (l-arabinose-binding protei.n), 1bbp (bilin K

~ binding protein), 1bp2 (phospholipase a), 1ca2 '(carbonic anhydrase), 1ccr

(cytochrome ¢), 1cdp (parvalbumin b), 1cho (alpha-chymotrypsin), 1cox
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(cholesterol oxidase), 1csc (citrate synthase), 1ctf (ribosomal protein), 1gct
(gamma-chymotrypsin a), 1gp1 (glutath:oneperoxudase) 1hmd (hemerythrin), 1hoe
(alpha- -amylase lnhlbltor), 1i1b (interleukin-1), 1lyd (phage t4-lysozyme), 1mba
(myoglobin), 1o'mdf (oncomodulin), 1pal (parvalbumin), 1pcy (plastocyanin), 1ppd
(2-hydroxy§thylthiopapain), 1r69 (434 repressor)A, 1rbp (retinol binding protein),
1rnh (selenomethionyl ribonuclease h), 1rsm (ribonuclease), 1502 (subtilisn bpn’),
1sar (ribohuclea}se sa), 1sgt (trypéin), 1snc (staphylococcal nuclease), 1tgs |
(trypsinogen), 1tid (beté-trypsiﬁ), 1tmn (thermolysin), 1ton (tonin), 1ubg (ubiquitin)

21bi (interleukin-1 beta), 256b (cytrochrome b562), 2apr (acid proteinase), 2c2¢
(cytochrome ¢), 2cab (carbonlc anhydrase) 2¢i2 (chymotrypsin inhibitor 2)), 2cpp
* (cytochrome p450), 2fcr (flavodoxm) 2gbp (d-galactose/d -glucose binding protem) |
2hhb (hemoglobln) 2mit (mellttm) 20vo (ovomucoud) 2paz (pseudoazurln) 2prk
(proteinase k), 2ptc (beta- trypsm) 2rhe (bence-jones protein), 2rsp (rous sarcoma
virus protease), 23ec (subtilisin carlsberg), 2tim (tnosephosphate isomerase), 2tsc.
(thymldylate synthase), 2utg (uteroglobm) 2wrp (trp repressor) 351c (cytochrome
"€-551, 3app (acid proteinase), 3bcl (bacte_riochlorophyll-a protein), 3bim
(beta-lactamase), 3cla (type Jii chloramphenicoi acétyltransferase)- 3dfr
(dlhydrofolate ‘reductase), 39rs (glutathione reductase), 4fxn (flavodoxm) 4pep

(pepsm) 4pt| (trypsm mhlbltor)
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Core Programs

The following prograrhs count contacts between atoms and constitute theA

core of the programs. In this work, the terms interactions and contacts are used
interchangeably. All programé in this work, were written in the "C" programming
language. The §utputs are given in number of atom-atom confacts for each
residue pair in contact.‘ For programs invb[ving hydrophobic atorr;s, the contact
distance is set as the sum of the van der Waal radi‘i + 0;4 A. The choices for van

der Waal radii were taken from the ACCESS program which was provided by Fred

Richards. The 0.4 A distance can be modified by changing the CUTOFF value.

For polar and charged groups, the distance between the two grodps can be
modified in the DIPOLEDIST df CHARGEDIST values. The def'au—lt settingé used
in this work were 3.25 A for dipole-dipole interactions, 3.75 A for cﬁarge-dipole
intélractions, and 5.0 A for charge-charge interactions. All of these programs run
on Brookhaven databank files and do ﬁot require rho_dification unless identical

dimers are to be eliminated.

Backbone'Q Backbone Contacts

This program counts contacts betwéen backbone atoms. Backbone atoms
were selected tc;w be C, C,, N, and O for this program. The output fof this program
and all 6f the corelprograms which follow list the names of the interacting residues,
the residue numbers of interécting residues, t‘he protein’s Brookhaven filename, the

subunits that the residues belong to (if any), and the number of atom-atom
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contacts which are made.

Backbone - Hydrophobic Side Chain Contacts

The number of contadts were counted between hydrophobic side chain

atoms and the backbone atoms C, C_, N, and O.

Hydrophobic Side Chain - Hydrophobic Side Chain Contacts

This "program counts the number of atom-atom contacts between
hydrophobic side chain atoms. In this study, all side chain a"tor'n‘s except nitrogen
and oxygen atoms are considered to be hydrophobic. This includes the sulfhydryl

groups of béth Cys and Met. A partial output of this file is given in Table 1.

Charged - Pdlar Side Chain Contacts
. Contacts between charged atofné and polar side chain atoms within 3.75

A are counted by this program.

Charged - Backbone Carbonyl Oxygen Contacts

‘ Thi's~ program counts all contacts within 3.75 A between charged atoms and

backbone carbonyl atoms.

Charged - Backbone Amid‘e‘ Niiroqen Contacts

Contacts within 3.75 A between charged atoms and backbone carbonyl

atoms are counted by this_prbgram.
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Table 1. Sampie output from the program Hydrophobic Side-Chain - Hydrophobic
Side-Chain Contacts for thermolysin. '

BROOKHAVEN RESIDUE 1 RESIDUE 2 NUMBER OF CHAIN 1.0,

FILENAME NAME & NUMBER NAME & NUMBER CONTACTS 1 2
1TMN ILE 1 THR 23 1 E E
1TMN " ILE 1 SER 25 1 E E
1TMN LE 1 TYR 29 8 E E
1TMN ILE 1 LEU 54 1 E E
1TMN THR 4 THR 8 1 E E
1TMN THR 4 TYR 24 '3 E E
1TMN THR. ‘6 THR 4 1 E E
1TMN THR 6 TYR 24 1 E E
1TMN VAL 7 ASN 19 1 E E
1TMN VAL 9 PHE 63 3 E E
1TMN VAL '8 GLN 17 2 E E
1TMN AR 11 PHE 63 2 E E
1TMN VAL 13 ILE 131 2 E E
1TMN VAL 13 "PRO 132 3 E E
1TMN VAL 13 ALA 68 1 E E
1TMN © LEU 14 LE 131 1 E 'E
1TMN LEU 14 ASP 191 1 E E
1TMN AsP 18 LYS 18 1 E E
1TMN GL 17 VAL 9 2 E E
1TMN LYS 18 TYR 75 6 E E
1TMN . LYs 18 VAL T 2 E E
1TMN LYS 18 ASP 18 1 E E
1TMN . AS 18 VAL 7 1 E E
1TMN ILE 20 HiS 74 1. E ‘E
1TMN . LE 20 THR 22 1 E E
1TMN ILE 20 VAL 71 2 E E
1TMN ILE 20 TYR 75 2 E E
1TMN ILE 20 LEU 30 1 E E
1TMN ILE 20 PHE 62 2 E E
1TMN AS 21 ASP 32 2 E E
1TMN THR 22 ILE 20 1 E E
1TMN THR 22 LEU 30 1 E E
1TMN THR 22 PHE 62 2 E E
1TMN THR 23 GLN 31 1 E E
1TMN THR - 23 ILE 1 1 E "B
1TMN TYR 24 THR 4 3 E E
1TMN : TYR 24 THR 6 1 E E
1TMN TYR 24 TYR 28 10 E E
1TMN SER 25 ILE 1 1 E E
1TMN : TYR 27 TYR 29 1 E E
1TMN TYR . 27 ALA . 58 1. E E
1TMN TYR 28 ASN 60 9 E E
1TMN TYR 28 TYR 24 10 E E
1TMN TYR 29 GLN 31 1 E E
1TMN TYR 29 LEU 54 4 E E
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Polar Side Chain - Polar Side Chain Contacts

This program counts contacts between polar side chain atoms which are

within 3.25 A of each other.

Polar Side Chain - Backbone Carbonyl Oxygen Contacts
This program counts all contacts within 3.25 A between polar side chain

atoms and backbone carbonyl atoms. '

Polar Side Chain - Backbone Amide Nitrogen Contacts

Contacts within 3.75 A between polar side chain atoms and backbone

carbonyl afoms are counted by this program.

Oppositely Charged Atom Contacts

In this program, all oppositely charged atom interactions which are less than
5.0 A are considered. Amino-terminal N atoms and carboxy-terminal O atoms are

included in the measurements.

Like Charged Atom Contacts
This program counts all interactions between atoms of the same charge
which are within 5 A of each other. As with the previous program, amino-terminal

N atoms and carboxy-terminal O atoms are included in the measurements.
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Angle Determination

The next set of programs are involved in the determination of 6rossing
angles between secondary structures. Four individual programs were Writtén to

accomplish this end and each of the programs served a distinct function. In these

programs, the direction vectors of the secondary structures were taken to start at

the amino-te'rm.inus and -run toward the carboxy-terminus.

;Fhe objectiv_e‘ was to write programs which would accomplish th-e following:
The direction vector of one of the secondary structures is projected‘ onto the y-axis
with its direction vector pointing in the positive y direction. Its x and z componenfs
are set equal to zero. The manipulations required to accomplish- this | are
performed on the vector for the other secondary structure in question. Néxt,
looking down the z-axis, it is deterrﬁined which of the vectors crosses in front of
the other, i.e., which vector has a more positive z value at the point of crossing.

If the initial vector lies in front of the second vector, the angle is de_termined

without further modifications. However, if the second vector crosses in front of the

initial vector, the system is rotated 180°— about the y-axis and the angle is
détermined. When determining the angle, the origins of both vectors are placed
upon the origin of the Cartesian coordinate system. The first vector, as has been
determined projects upward on the y-axis. The angles are fhen measured with
respect to the x-y plane. When viewing the angle between the two vectors, if the
second vector is rotated in théyclockwise direction and the an;ql_e is less than or

equal to 180°, the angle is considered to be positive. If the second vector is
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rotated in the counterclockwise direction and less than 180°, the angle is
considered to be negatrve The following is a descrrptlon of the four programs

designed to calculate angles between secondary structures.

~ Angle

The requirements of this program were two-fold; initially, d-irection \_/ectors"
for helices and sheets were determined and then a'ngles between secondary
structures were determined. Residues involved in‘ secondary structures were read
* in from the Brookhaven files. Only a-helices comprised of five or greater residces
and B-sheets comprised of three or greater residues were considered to be
secondary structures. N

The ctirection vector for B-sheets was determined as follows: 1)the midpoint
of the B-sheet was calculated by adding_ the upper boundary and the lower
boundary anct then dividing by two, 2)the X, Y, and z coordinates for the a-~carbon
one res.idue prior to the midpoint was subtracted trom the x, y, and z coordinates_
‘of the a-carbon one residue past the r|1idpoint. |

| . For oc-helices the midpoint was determined in the same Way The strategy

for determmmg the direction vector consisted of three separate steps The first
step was to calculate two vectors, both of WhICh were orthogonal to the axis of the

oc-hellx ‘The second step was to find the vector which was orthogonal to both of

the first two vectors. This vector was parallel to the axis of the helix. The third

step determined the actual direction of the vector, as the first two steps could

produce a vector which was parallel to the direction vector, but in the opposite
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direction.

The first orthogonal vector was determined in the following manner (eli
coordinates are for a-carbons; positions are relative to the rnidpoint of the helix;
eg. M-2(x) represents the x coordinate of the oc-carbon two residues toward the
amino-terminus of the a-helix from the midpount of the OL-hellx)
vector1 (x) M-2(x) + M(x) 2(M-1(x))
vector1 (y) = M-2(y) + M(y) - 2(M-1(y))
vector1(z) = M-2(z) + M(z).- 2(M-1(2))

The second orthogonal vector was determined anaiogously, starting one
residue further toward the carboxy-terr_ninal end of the a-helix:
vector2(x) = M-1(x) + M-+1(x) - 2(M(x)) |
vector2(y) = M-1(y) + M+1(y) - 2(M(y))
vector2(z) = M-1(z) + M+1(2) - 2(M(z))

The vector which is orthogonal to both of the first two vectors is calculated
by taklng the cross- product of the components of the first two vectors:
vector3(x) = vectori(y) x vector2(z) - vector1(z) x vector2(y)
vector3(y) = vectori(z) x vector2(x) - vector1(x) x vector2(z)
vector3(z) = vector1(x) x vector2(y) - vector1 (y) x vector2(x)

| vector3 is parallel to the helical axis. To determine if this vector is actually
in the correct direction, the following strattegy was devised: First, a crtide direction
_vector was determined for the a-helix in question. i'hen the angle(®) between the

crude direction vector and vector3 was computed. If ® was less than rdé, the
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value for vector3 was left unchanged. If ® was greater than n/2, the X,y,and z

values for vector3 became the negative value of their original values. The crude -

direction t/ector was determined as follows:

vector4(x> = M+2(x) - M-2(x)
- vectord(y) = M+2(y) - M-2(y)

vector4(z) = M+2(z) - M-2(z)

This-_step assigned a vector which began at one a-carbon and proceeded to the

o-carbon four residues toward thecarboxyl-end of the helix. This is a rough

apprqximati.on of the direction of the neli\cal axis.

The computations for theta are as follows:

theta = arccos(((vector4(x) X vector3(x) + vector4(y) x veetor3(y) +
vectord(z) x vector3(z‘))/(((vector3(x))2 + (vector3(y))? +
(vector3(z))?)"2 x ((vector4(x))? + (vectc‘)r4(y))2 +
(vector4(a))2),1’2))

At this point, the angle between the two secondary structures has been
computed. Tne remainder of the programs determine whether the angle ts positive
or negative. The output for this progran;r contains the name of the Brookhaven file,
whether the secondary structures are helices or sheets, the angle between the

secondary structures and the Iower and upper boundarles of the secondary

~ structures.
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Nearest-Backbone-Cbntact

This program measures the atoms from each secondary structure which are

in closest contact. Only the backbone atoms C, C,, and N are considered in this

measurement. The carbonyl O atom is omitted, since it projects out from the .

cylinder of the a-helix and would bias the results. The results from this program
are'used in the final program in which the sign of the anéle is computed. The
output consists of the baekbone atom names which are in nearest cohtact, the
. residue names for the atoms which are in nearest contact, the residue numbers
for the atoms whrch are in nearest contact, the Iower and upper boundanes of the

secondary structures involved, whether the secondary structures involved’ are

helices or sheets, the subunits which the centacts belong to (if any), and the

contact distance for the atoms which are in nearest contact.

- Angle-Nearest-Backbone-Combine

The output from the previous two programs are combined in this program.

-The output from this program becomes part of the input for the next prograrh.

Angle-Siqn-Determination

The final step in this set of programs is to determine whether the angle is

positive or negative. The success of this program relies on the ability to correctly

assess the relative positions of the two secondary structures in space as they .

cross. This does not appear to be a concern for B-sheets. However, a-helices are

“more problematic. The difficulties arise because nearest backbone atom contacts
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are used to detérmine the relative positions 'of>the secondary structures rather than
the actual éxes of the helices. In effect, the initiétion points of helical axes are at
bgckbone atom positions. This method has the botenﬁalhto incorrectly determine
the positions of axés as they-cross. The _évolution of the strategies for the
determination of the sign of crbssing angles will be outlined.

The initial strategy ignored :the z component of the direction vectors for the
‘two seconda& structures. Rather, it was determined which of the backbone atoms
in_nearest contact had a more positive z value. If the i‘nitial vector‘from the first
program was more positive, the angles between a vectbr which represents the y-
axis in the positive y direction and the x an<_:l y components of the‘ respéctive
direction vectors were measured. Next, the angle between the initial directiéh
. vector and the y-axis was subtracted from the angle between thé second direction
vector and the y-axis. If this value was either greater. than 0° and less than or
equal to 180° or less than -180°, the sign of the angle was c;)nsidered to be
positive. However, if this value was either less than 0° aﬁd greater than -180° or
greater than 180°, the sign of the angle was co-nsidered to be negative.

This initial attempt correctly assigned the sign of the crossing angles for
most of the _secéndary structures which were tested. However, occasionally the
z coordinates for the backbone atoms in nearest contact were close in value and
the relative positions of the secondary structures were reversed, resulting in
incorrect assignmeﬁts for the signs of the crossing angles. In an atternpt to

remedy this, rather than considering only the z coordinates of the nearest
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.backbone atoms, the‘coordin'ates which pdésessed greatest differe‘nce"ibe,tween '
coordinate values were employed. When the difference between x coordinates
was larger than the difference between either thé yorz c.oordinates, the z;axis
became the reference axis and the angles were determined with respect to ;he y-z
plane. If the differencé between the z coordinates wés larger than the difference
between either the x coordinates or y coordinates, the x-axis became the reference
axis and the angles were determined with respect to the x-z plane. ',

| This-program correctly assigned the sign of the crossing angles for nearly
all of the secondary structures which were tested. The only failures which were
observed were in a-helices which were contiguous. In these instances, the
~nearest backbone atoms-would occasionally result in incorrect assignménts for the
relative positions of the secondary structures and the" concomittal incorrect
assignment of the sign of the angles. To circumv_ent this probler;n, a value for
coordinates of the nearest backbone atoms was Qetermined to be the average
value of the cc;ordinates of four a-carbons in the vicinity of the nearest backbone
.atom. This gave X, y, and z coordinate values which more correctiy approxi.mafed
t.he axis of the helig. The program was Wriﬂen $0 that only a-carbons which were
part of 'the helices in question were considered. The prograrﬁ followed the same
protocol from this point forward as -the prior program. This program'correctly
assigned the sign for all secondary crossing angles in both hemoglobin and
thgrmolysin.

" These programs require the atom.h file be present in the working directory.
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atom.h is a library file used to store common blocks of information in order to

reduce the amount of memory used‘by the programs.

Programs Which Combine Data

Several of the following programé require an 'input file which contains the
. residue contact in'formatioh, the crossing angles between secondary structures,
and the nearest backbone contacts. For sbme of the later programs, it is
necessary to modify the Brookhaven data file if it contains more than one listing
of the same B-strand. ‘Thié is occasionaylly the case, when the authors list the
same strand as belonging to more than one sheet. The following programs

~ combine data:

Combine

~ This pfogram combines ou;tput from a core program and the final program
for assvig'ning the correct sign to the secondary structure crossing angles. _The
output consiéts of the humber of atom-atom ;::ontacts, the Brookhaven file name', |
whether each of the secondary structures is either a helix or a sheet, residue
names of residues in con.tact,‘ residue numbers of residues in contact, the angles
bet\'m?en secondary structures, the lower and upper boundaries for each of the
secondary structures, the nearest contact backbone atoms, th.e residue numbers
of the nearest contact backbone atoms, and which subunit the interacting residﬁes

belong to. A partial output of this program for thermolysin is given in Table 2.




Table 2. Sample output from the program Combine for.thermolysin.

' SECONDARY STRUCTURE: NEAREST BACKBONE CONTACT -
‘ , BROOKHAVEN :

1 2 FILENAME RESIDUE1 RESIDUE2 - ATOM1 - ATOM2
SHEET SHEET 1TMN 8 20 c N
SHEET SHEET 1TMN 8 20 c N
SHEET SHEET - 1TMN 8 20 c N
SHEET SHEET 1TMN 8 20 c N
SHEET . SHEET 1TMN 20 8 N - c

. SHEET HELIX 1TMN 20 75 CA CA
SHEET HELIX 1TMN 20 75 CA CA
SHEET SHEET 1TMN 20 8 N c
SHEET HELIX 1TMN 20 75 CA CA
SHEET HELIX 1TMN 20 75 CA CA
SHEET- HELIX 1TMN 20 75 CA CA
SHEET SHEET 1TMN 20 8 N c
SHEET =~ SHEET 1TMN 20 8 N c
SHEET SHEET 1TMN 25 a7 c N
SHEET SHEET- 1TMN 28 57 . c N
SHEET  SHEET 1TMN 27 25 N c
SHEET . SHEET 1TMN 29 54 CA C
SHEET SHEET 1TMN 28 57 c N
SHEET SHEET 1TMN 42 102 N c
SHEET HELIX 1TMN 41 74 CA CA
SHEET HELIX 41 74 CA- CA

1TMN

POSITION:
RESIDUE 1 RESIDUE 2
4 4
-2 4
-1 -1
1 -3
3 1
2 0
2 4
-1 -1
0 -1
0 -4
0 0
4 4
4 -2
-1 1
-1 -1
1 1.
0 0
1. -1
-3 2
-2 0
2 3

6¢

™
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Table 2. Sample output from the program Combine for thermolysin (continued).

BACKBONE

87

SECONDARY STRUCTURE RANGES CONTACT RESIDUES _
_ S CROSSING  SEPARATION  NUMBER
_ LOWER1 UPPER1 LOWER2 UPPER 2 RESIDUE 1 RESIDUE 2 ANGLE DISTANCE CONTACT

2 11 16 25 THR TYR 169.35 3.77 3

2 11 16 25 THR TYR 169.35 3.77 1
2" 11 16 25 VAL ASN 169.35 3.77 1

2 1 16 25 VAL GLN 169.35 3.77 2
16 25 2 11 GLN VAL 169.35 3.77 2
16 25 65 87 LYS TYR 71.418 6.17 6
16 25 65 87 LYS VAL 71.418 6.17 2
16 25 2 11 ASN VAL 169.35 3.77 1
16 25 65 87 ILE HIS 71.418 . 6.17 1
16 25 65 87 ILE VAL " 71.418 6.17 2
16 25 65 87 ILE TYR "71.418 . 6.17 2
16 25 2 11 TYR THR 169.35 3.77 3 -
16 25 2 11 TYR THR 169.35 3.77 1
16 25 27 29 TYR TYR 136.957 3.16 10
27 29 55 57 YR . ALA 104.569 3.89 1
27 29 16 25 TYR TYR 136.957 3.16 10
27 29 52 54 TYR LEU -129.054 6.07 4
27 29. 55 57 TYR. ALA 104.569 3.89 .2
‘39 43 100 106 ILE ILE -14.149 3.99 1
39 43 65 87 ILE HIS 162.757 5.89 1
39 43 65 ILE ALA 162.757 ' 5.89 1

CHAIN L.D.

mmmmmmmmmmmmmmmmmmimmm

mmmmmmmMmmmmmmMmmmimmmimmm

014
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Secondary-Structure-Total-Combine

This prograrn combines output from the same programs as Combine. The
difference is tnat the output is given for tota_l interactions tresidue-residue contacts,
atom-atom contacts and the ratio of atom-atom contacts/residue-residue contacts)
between two secondary structures. The output does not list the residue names or
residue numbers of individual interactions as can be seen for the partial output of

this program in Table 3.

Range

This program takes the output from the program Combine and classifies the

contacts accordlng to the angle ranges of the secondary structures The angle

ranges are 30° increments starting at 0° and covering both posrtlve and negative .

angle values. In order to further increase the fidelity of this program, individual
interactions are also listed for additional angle ranges which are offset by 15° from

the previous ranges. A sample output is listed in Table 4.

Total-Residue Pair-Interactions

This program takes the output from any Core program and computes the
| total number of interactions between each residue pair (e.g. Ala-Leu) as well as

the average number of atom-atom contacts for each interacting residue pair.

Secondary Structure-Residue Pair-Interactions

The output for this program is the same as the previous program. However,




Table 3. Sémple output from the program Range for thermolysin.

SECONDARY STRUCTURE

NEAREST BACKBONE CONTACT POSITON
BROOKHAVEN: :

1 2 FILENAME RESIDUE1 RESIDUE2 ATOM1 ATOM 1 RESIDUE 1 RESIDUE 2
SHEET SHEET 1TMN 8 20 o} N 4 4
SHEET SHEET 1TMN - 8 20 o} N 4 4
SHEET SHEET 1TMN 8 20 c N 2 4
SHEET SHEET 1TMN - 8 20 o} N 2 4
SHEET SHEET 1TMN 8 20 o} N -1 -1
SHEET SHEET 1TMN 8 20 o} N -1 -1
SHEET SHEET 1TMN 8 20 o} N 1 -3
SHEET SHEET 1TMN 8 20 c N 1 -3
SHEET SHEET 1TMN 20 8 N o} -3 1
SHEET SHEET 1TMN 20 8 N c -3 1
SHEET HELIX 1TMN 20 75 CA CA -2 0
SHEET ‘HELIX 1TMN 20 75 CA CA 2 0
SHEET HELIX 1TMN 20 75 CA. CA 2 4
SHEET HELIX 1TMN 20 75 CA CA 2 -4
SHEET SHEET 1TMN 20 8 N c -1 -1
SHEET SHEET 1TMN 20 .8 N c -1 -1
'SHEET HELIX 1TMN 20 75 CA CA 0 -1
SHEET HELIX 1TMN 20 75 - » CA CA 0 A
SHEET HELIX 4TMN 20 75 CA CA 0 -4
SHEET HELIX 1TMN 20 75 CA CA 0 4
SHEET HELIX 1TMN 20 75 CA’ CA 0 0

[44
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Table 3. Sample output from the program Range for thermolysin (continued).

- SECONDARY STRUCTURE RANGES CONTACT RESIDUES ANGLE RANGE = BACKBONE CHAIN ID.
, . CROSSING - SEPARATION NUMBER ---r-roemerreee
LOWER1 UPPER1 LOWER2 UPPER2 RESIDUE1 RESIDUE 2 ANGLE LOWER UPPER DISTANCE CONTACT 1 2
2 11 16 25 THR TYR 169.35 150 180 3.77 '3 E E
2 11 16 . 25 THR TYR © 169.35 165 -165 ' 8.77 3 E E
2 11 16 25 THR TYR © 169.35 150 180 3.77 1 E E
2 1 16 25 THR TYR 169.35 165 -165 3.77 - 1 E E
2 11 16 25 VAL, ASN 169.35 150 180 3.77 1 E E
T2 11 16 25 VAL ASN : 169.35 165 - -165 3.77 1 E E
2 11 16 25 VAL GLN 169.35 150 180 3.77 2 E E
2 11 16 25 VAL GLN 169.35 165 -165 . 3.77 2 E E
16 25 2 11 GLN VAL . 169.35 150 180 3.77 2 E E
16 ' 25 2 1"m GLN VAL . 16935 165 -165 3.77 2 E E
16 25 65 " 87 LYS " TYR 7142 . - 60 90 '6.17 6 E E
16 25 65 87 LYS TYR - 71.42 45 75 6.17 6 E E
16 25 65 87 LYS VAL 71.42 60 90 6.17 2 E E
16 25 65 .87 LYS VAL S 742 45 75 6.17 2 E E
16 25 2 1 . ASN VAL 169.35 © 150 180  3.77 1 E E
16 25" T2 11 ASN VAL 169.35 165 -165 3.77 1 E E
16 25 65 - 87 CILE HIS 71.42 60 90 6.17 1 E:- E
16 25 65 - 87 ILE HIS 71.42 45 75 6.17 1 E E
16 25 65 87 LE - VAL 7142 60 90 6.17 2 E E
16 25 65 87 . ILE VAL 71.42 . 45 75 6.17 2 E E
16 2 E E

25 65 - 87 ILE TYR ] 71.42 60 20 6.17

134




Table 4. Sample output from the program Secondary Structure Total Combine for thermolysin.

) NEAREST BACKBONE CONTACT
SECONDARY

: . STRUCTURE SECONDARY STRUCTURE RANGES - RESIDUENAMES .  RESIDUE NUMBERS . ATOM NAMES
BROOKHAVEN , - _ :
1 2 FILENAME LOWER1 UPPER1 LOWER1 UPPER1 RESIDUE1 RESIDUE2 NUMBERt NUMBER2 ATOM1 ATOM2
HELIX HELIX 1TMN 65 87 137 150 THR ALA 80 141 CA CA
HELIX  HELIX 1TMN 65 . 87 160 180 THR VAL 80 - 176 CA'  CA
HELIX SHEET 1TMN 65 87 39 43 HIS THR 74 41 CA cCA
HELIX SHEET 1TMN 65 87 100 106 PRO VAL . 69 104 c CA
HELIX SHEET 1TMN 65 87 119 122 * PRO TYR 69 122 CA c
HELIX SHEET 1TMN 65 87 55 57 ALA TRP 70 | 55 CA CA
HELIX SHEET 1TMN 65 - 87 18 25 TYR ILE . 75 20 CA CA
HEUX HELIX 1TMN 187 150 65 " 87 ALA . THR 141 80 CA CA
HELIX * HELIX 1TMN 137 150 160 180 ASP GLY 138 173 CA . C
HELIX HELX . 1TMN 137 150 260 |, 274 THR . LEU 149 2711, CA c
HELIX SHEET 1TMN 137 150 100 106 LEU ILE 144 - 100 CA CA
HELIX SHEET 1TMN 137 150 119 122 GLU MET 143 120 c CA
HELIX SHEET 1TMN 137 150 112 115 G . TRP 143 115 CA N
HELIX HELIX 1TMN: 160 "180 65 87 VAL THR 176 80 CA CA
HELIX HELIX - 1TMN 160 180 137 150 - GLY ASP 173 138 - € . CA
HELIX HELIX 1TMN 160 180 233 246 ALA SER 163 234 c CA
HELIX HELIX 1TMN 160 180 260 274 LEU ARG 175 260 CA c
HELIX HELIX 1TMN. 160 180 281 206 GLU PHE 160 281 c N
HELIX HELIX 1TMN 233 246 160 180 SER ALA 234 163 CA c
HELIX HELIX 1TMN 233 . 246 260 274 SER ARG "~ . 245 260 CA - N

HELIX HELIX 1TMN 233, 246 . 281 . 296 ILE PHE 237 281 CA CA

144

W ol




Table 4. Sample output from the program Secondary Structure Total Combine for thermolysin (continued).

BACKBONE ATOM CONTACTS CHAIN I.D.

CROSSING  SEPARATION ATOM RESIDUE PER B——
ANGLE DISTANCE CONTACTS CONTACTS  RESIDUE CONTACTS 1 2
-52.38 5.97 23 6 3.83 E E
93.67 648 16 8 2.00 E E
162.76 5.89 . B 5 1.20 E E .
157.86 596 11 6 1.83 E E
122.78 8.26 1 1 1.00 E E
-123.02 8.05 9 2 450 E E
71.42 6.17 13 5 2.60 E E
-52.38 5.97 23 6 3.83 E E-
13430. 4.15 -19 10 1.90 E E
-28.84 726 2 2 1.00, E E
12015 . = 8.81 2 1 2.00 E E
168.67 6.46 9 3 3.00 E- E
-47.72 5.51 10 4 250 " E E°
93.67 6.48 ©16 8 2.00 E E
134.30 415 © 19 .10 1.90 E E
1 .87.17 45 9 6 1.50 E E
-143.08 7.15 17 7 2.43 E E
-41.37 5.37 14 -4 3.50 E E
-37.17 45 9 6 1.50 E E
131.75 4.69 6 4 1.50 E E
2271 8.11 ' 16 4 4.00 E’ E

Sy
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this program considers only residue-residue interactions between secondary

structures. The input for this program is the output from the Combine program.

Helix-Sheet-Residue Pair-Interactions

This program is similar to the previous program, except that rather than
consider total secondary structure interactions, this program determines
interactions between two helices, between two sheets, between a helix and a

sheet, and between a sheet and a helix.

Distribution-Count

For two interacting secondary structures, this program determines the
number of residue-residue interactions and atom-atom contacts made for each
position relative,to the nearest backbone contact residues. Thelpurpos'e of tnis
program is to be able to profrle secondary structure mteractrons in order to analyze
the distribution of contacts made for thermally stablle proteins relatlve to the data
. base as a whole This program has the additional feature of belng able to ignore
artlfactual interactions by settrng a lower end cut-off for the number of residue-

‘residue interactions.

Distribution-Sum

The output f'rom the previous program serves as the input for this ‘program.
This program was run on a concatenated file from the output of the previous
' program. It gi{/es the number of residue-residue interactions and the average

“atom-atom contacts/residue-residue interaction for each 30° range of secondary
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structure angle contacts. Four separate programs perform these measurements

for helix-helix, helix-sheet, sheet-sheet,Aand sheet-helix interactions.

Hesidue-quition-Contacts

As in the previous program, interéctions are categorized accordipg to angle
range and secondary structures ihv'olved', This program determines the number
of residue-residue contacts and the average number of atom-atom contacté for
each residue according to the residues reléti\/e position with respect to nearest '

~

backbone residues:

Residue-Occ_:urrenbe-Bv-Pbsition

These progr.;lms determine the frequéncy of occurrence of each residue at
eéch position relative to the nea}esf backbone contacts. The programs work on’
30° ranges of crossing angles. As in the previous set of programs, the four types’
of secondary structure interactions are 6onsidered separatel‘y and the same rangeé ‘

of backbone cont_act distances are considered.

Protein-Profile
The total number of residues, total number of atoms, number of polar side '
chain atoms, number of charged atoms, and number of hydrophobic side chain

‘atoms are computed in this program.
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Secondary-Structure-Profile
This program performs the same functibns as the previous program, except
that rather than compute values for the entire protein, on'ly secondary structures

are considered.

Total-Atom-Contacts

This program counts the total number of atom contacts for each residue’

type.

Secondarv-'Structure-Atom-antaéts

. Same as the previous’ program, except that only residues and atoms in

. secondary structures are considered.

Total-Residue-Contacts

This program measures. the total number of residue contacts for each

residue type.

Secondarv-Structure-Residue-Contacts
Same as the previous program, except that only residues in secondary‘

structures are considered.

Total-Residue-Occurrence

The number of occurrences for each residue type a}e compufed.
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Secondary-Structure-Residue-Occurrence

The number of occurrences for each residue type in secondary structures

are computed.

" Total-Contact-Ratio

A $et of programs has been devised to Imeasure the ratio of atom-atom
contacts made for'eac_::h residue type per total number of atoms of that residhe‘type
as well as the ratio of atom-atom céntacts -made pér total number of residues.
This set of programs consists of four individual programs; one program works on

progréms which measure hydrophobic side chain contacts, another works on

programs which measure polar side chain c_:oniact.s,.the third measures charged '

atom contacts, and the fourth measures the contacts in terms of total residues.

For example, Lys is considered to have four hydrophobic étoms per residue and

~ one charged atom. If Lys occurred three times in a prote'in, the total number of

hydrophobic Lys atoms would be 12. The total number of hydrophobic contacts
would then. be divided by 12. This program profile how many contécis each
fesidue makes for its total number of atoms of that type. This is especially
effective wﬁen dealing with éharged groﬁps. It reduces the bias that Glu, Aép, and
-Arg have over Lys. The nu'mber.of atoms which. can shére charge on each of

these residues is fwo while Lys only has one charged atom.
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Secondary-Structure-Contact-Ratio
These programs are identical to the prévious programs except that the
contacts are between secondary structures and the ratios are for secondary

structure atoms or residues.

Angle - Count

This progran‘i counts the number of occurrences for each'angle range for
each type of secondary structure interaction.' It only considers secondary
structures which have a predétermined' number of hydrophobfc side ch_ain
interactions. In this 'work, five residue-residue contacts were required before the’

secondary structures were considered to be interacting.
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RESULTS AND DISCUSSION

Protein Interactions

The interaction programs were run 6n concatenated lists of output for each
individual protein. The interactions between residues Were then analyzed from
three different perspectives: 1)for all interactions in the protein, 2)for interactions
between secondary .stru'ctures, 3)and for interactions between specific secondary

structures. Entire protein interactions include interactions between secondary

structures, between secondary structures and either loops or turns, between loops,

between turns, and between loops and turns. The last categbry includes helix-
helix interacfions, heIix-éheet interactions, sheet-helix interactions, and sheet-shéet
interactions. For some interactions, such as‘ between hydrophobic side chains,
there is nc'>'distinction beMeen helix-sheet interac;(ions and .sheet'-helix interactibns.
For others, such as between pblar side chain atoms and backbone amide nitrogen

atoms, there is a distinction between helix-sheet and sheet-helix interactions.

Finally, for interactions between hydrophobic side chains, preferences in residue-

residue interactions were investigated according to the angles at which the

secondary structures crossed. While the programs are capable of performing this

task on all of the different types of interactions, the other types of interactions were
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not stu\died at this more refined level. I'nteract.ions between hydréphobic side
chains were initially sfcudied with respect to the separation distance between the
backbone atoms in .nearest contact. The interactions were investigated as to
whether the nearest contact atoms were separated by greater 6r less than 6.0 A.
However, there were not dramatic diffefences in the residue-residue interaction

preferences and the separation distance approach was subsequently rejected.

Interactions Between Oppositely Charged Groups

The data tables for these interactions are located in Appendix A. Al

residues are included in this study. This was done to include interactions involving

~ the amino- and carboxy-terminal groups. When all interactions are considered,

there appears to be a _slight bias for interactions involving Lys over Arg. Glu and

‘ Asp occur with nearly equal frequency; _For interactions bétween ‘'secondary

structures, interactions between Lys residues and Glu residues occur more often
than all others. Most of the interactions between oppositely charged groups occur
between a-helices. This may reflect a structural role of o-helices énd the use of
charged groups to strengthen the contact betwéen helices. Interactions between

helices and sheets are not common. Between two B-strands, Glu interacts with

| both Lys and Arg, nearly the same number of times as these same interactions

between two a-helices. _

Interactions Between Reésidues
of Like Charge

All data for these interactions are in Appendix B. Most of the interactions
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between etoms of-like charge occur either between two Asp residues or be'tr/veen
an Asp and a Glu. This is probably due to some sort of charge-dipole interaction
and not reelly a charge-charge interaction. This will occur when one of the
negatively charged groups is involved in a charge-charg'e interaction with a
po’sit_ively charged groups. This reeults in the charge distribution lying primarily on
one of the atoms, allowing the other atom to interact with a charged group. The
programs are unable to make this distinction. The number of interactions between

these residues drops dramatically when going from the entire protein to

interactions between secondary structures. The high number of interactions,on the

whole orotein level may result from the high cdt-oﬁ distance (5 A) and the
clustering of charoed residues near active sites. Since active sites often involve
residues in loops, these interactions do not show up when secondary structures
are considered.

Interactions Between Charged Atoms
and Polar Backbone Atoms

The data for interactions between charged atoms and polar backbone atoms

are located in Appendix C. As would be expected, the negatively charged

residues interact much more frequently with amide backbone nitrogen atoms than

do positively charged residues. Conversely, positively charged residues interact
more frequently with carbonyl backbone oxygen atoms than negatively chérged
residues, although the preference is not as pronounced. However, the interactions

between secondary structures are greatly reduced when compared to total protein
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interactions. It is noteworthy that, for interactions between secondary structures,
all of the interactions involving the amide nitrogen of Pro occur between Pro and

Arg residues. | ,

Charged Atom - Polar Side-Chain
Atom Interactions

The data for this seé:tion are in Apy:;endix D. The high number of Arg-Glu
and Arg-Asp intéractions are pr-c.>bat'>liy not an aécur_ate reflection of charge-dipolé
inferactions. The & nitrogen atom is considered polar in this work. These results.
suggest that this may not be an accurate assignment. The resonance stabilization
of the guanido group can result in fhe € nitrogen atom carrying a positive charge
and this would appear to be -the case. The most interactions occur between Asp
and Ser residues. Interactions between 6harged atoms and polér side-chain atoms
do not play a significant role in interacfions.between secondary structures. Lys,
witiw a total of 12 interactions, makes a surprisingly small contribution. Of these
interactions, mqst of them take place between B-strénds. Most inter-helical
interactions occur between either Asp and Tyr or Glu and His. This raises the
- question of the importance o.f interactioné between charged and pblar side-dhain
atoms. Pérhaps more importantly are the positions of these groups in their
respective secondary structures and how involved the ends of helices are involved

"in these interactions.
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Polar Side-Chain Atom - Polar
Side-Chain Atom Interactions

!

Tables for the interactions between polar side-chain atoms are in Appendix
E. On the entire protein level, the largest number of interactions take place

b.etween two Asn residues. The nitrogen side chain atom of Trp does not iﬁteract

with itself and there is only one interaction between this atom and the polar His

atoms. The aromafcic side-chains in gérierél exhibit a marked preference for the
smaller straight chain polar side-chains. Only interactions between His residues
.occeurs in any significant number. This is perhaps indfcative of the lack of
importérice of these hydrogen bonds in the overall stabilization of the protein.

| It is somewhat surprising that there are more interactiéns between two His

residues than ahy other polar side-chain atom contact. Of the 16 His-His

: 'interactio,ns, 10 occur between two B-sheets and six occur between two a-helices.

There were no interactions between an a-helix and a B-sheet. While Asn residues

interacted with themselves 56 times in the entire prote’in; only two of those

cdntacts ‘occurred between secondafy structures and both of those occurred-

between helices. There are only a total of 26 ihteractions between a-helices and

B-sheets. This is roughly one interaction for every three proteins studied. Clearly,

these interactions are not of critical importance between helices and sheets. Thr

makes more contacts with other polar side chain residues than any other residue
between two B-strands. The preferred interactions for Thr are between two Thr

residues and between Thr and Ser residues.
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Polar Side-Chain Atom - Polar
Backbone Atom Interactions

The data_tables for this section are located in Appendix F. A possible
contribution to stability would be the ability of polar side-chain atoms to form
hydrogen bonds with backbone atoms and thus stabilize secondary structures.
While there are a large number of contacts made in the entire protein, there are
surprisfngly few between secondary structures. Interactions occur more frequently
between polar s/ide-chain atoms and éarbonyl oxygen atoms than amide nitrogen‘
atoms. This probably reflects the accessibility 6f the oxygen atom, which protrudes
somewhat from the ‘backbor_1e. While these interactions may be stabilizing,
appérently the unfavorable energy required to position thé side ch‘ains. next.to the

backbone overcomes the favorable energy contribution.

Backbone Atom - Backbone Atom Interactions

This work does not diétiﬁguish betweeﬁ hydrogen bohded backbone atoms
and other contacts. Not surprisingly, most of the interactions between sécondary
_'structures occur between two B-stra‘n’ds.' This is due to the inability of the
programs to disregard interacting strgnds' v;/hich are part of the same sheet. |

There are differences in the interacti-ons which occur for the entire protein
and those which occur bétWeen secondary structures. For example, there are a
total of 55 Ala-lle backbone interactions and 104 Ala-Leu interactions. Between

secondary structures, there are 38 Ala-lie interactions and 28 Ala-Leu interactions.
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It is curious that the number of Ala Leu mteractlons drops SO dramatlcally.

Between hehces the highest number of interactions is between two Gly residues.

This is likely to be caused by a combination of Gly residues occurrlng near the

nearest backbone contact point and the lack of side-chain 'steric hinderance.

There are very few backbone interactions between o-helices and B-sheets. '

‘This probably Hreflects the importance of side-chain packing when these two
_secondary structures interéct. While it would appear feasible that helices and
sheets would form backbone hydrogen bonds in B-a-3 motifs, this does not appeér
to occur significantly. | "

| The backbone interactions which odcuf between B-strands seems to_hoid
the most information. The high r_xurﬁber of VéI-VaI interactions suggests that these
residues are capable of resid‘ing' next to each .other in adjacent B-strands. The
lack of interactions may be useful in _predicting which residues reside next_té each

other on adjacent B-strands. There are no interactions between Trp and either

Cys, Asn, Lys, or Phe. These types of preferences may help in the alignm'ent of -

3-strands to form B-sheets.

Backbone Atom - Hydrophobic Side-Chain
Atom Interactions

Interactions between backbone atoms and hydrophobic side-chain atoms

are in Appendix G. The drop in the number of ihteractions from the entire protein .

to interactions between secondary structures is not as pronounced for backbone-

hydrbphobic side chain contacts as most of the other interactions. This may reflect
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the level of paeking between secondary structures related to the proteih in general.
One might antieipate that fhe number of contacts would be higher between B-
strands than between oc-hehces on the basis of proxumlty of the B-strands
However the numbers are surpnsmgly equal |

Hydrophobic Side-Chain - Hydrophobic
Side-Chain Interactions

The data tables for this section are in Appendix H. When Iooki_ng at

interactions between entire proteins, it is not easy to distinguish preferential

interactions between residues. Clearly, there is a streng preference for Leu

residues to interact with each other. This bias is observed at nearly all levels of
investigation.

‘At the level of interactions between secondary structures, without regard to

- specific secondary structure type, some interactions become conspicuous by their

absehce. The hydrophobic moiety of Asﬁ residues are never observed te contact
" each other in any secondary structures.. This may prove valuable in structure
predicfcien or the designiné o_f proteins.‘

At the level of interacfions between 'speeifie secondary -structures

preferences become increasingly epparent; A number of different types of

' mteractlons are absent. For example between hellces the hydrophobic portlon

of the Asn side-chain does not interact with Asn, Cys, or Glu hydrophobic side
chain atoms. GIn resudues are not observed to interact with Asp, Cys, Gin, Pro,

or Thr residues. Nearly all residues interact more frequently with Leu residues
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than all others. Potential disulfide bonds are less prevalent between two
interacting helices than for either heilx-sheet or sheet sheet interactions.
Interactions between helices and sheets also exhibit preferences. While
Phe residues were shown to interact frequently between two helices, the number
is much reduced for interactions involving an a-helix and a B-sheet. When the
interaction involves Phe residues, both of which belong to B-sheets, the
interactions are nearly as frequent as tnose between helices. For Leu and IIe
residues belongino to B-sheets; both are nearly as likely to interact with all helical
residues.' |
| For interactions between B-strands, interactions between two Val residues
occur 152 times while interactions between two Ala residues occur only six times.
While lle is often considered to be a preferred residue for B-sheet interactions,
most residues occur more frequently with Leu. This tendency is more dramatic for

residues with branched side-chains.-

Hydrophobic Side-Chain Interactions by Angle Ranges

All data for this section are in Appendix . At this level, preferential
interactions between arnino acids become more prevalent. interactions between
pairs of residues .are observed for some crossing angle ranges; while thev are
absent at others. Obviously, preferences for interactions between residue pairs
are observed depending upon whether the secondary structures involved are two

- a-helices, two B sheets, or an OL-hellX and a B-sheet. A noteworthy observation
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are angle ranges where aromatic groups tend to interact and angles where

disulfide bonds occur.

Helix-Helix Interactions

- There are few outstanding interactions between helices in the low positive

angle range. As with all inter helical contacts Leu-Leu interactions tend to

dominate, most likely due to the ability of the branched side chains to interdigitate
These results reinforce the dogma that lie residues are not significant contributors
to interactions between helices. Presumably, the branching ot the side chain at
the B-carbon and the two hydrocarbon extension on one side of this branch bias
- against lie in o-helices. Ciearly, branching at the B-carbon alone is not enough to
_ result in this observation as Val is also branched at the B-carbon and plays a
significant role in certain angle ranges. The fidelity of the programs employed here
does not shed Iight as to why this bias should exust

There are only two angle ranges at which potential disulfide ho_nds exist.
There are four potential interactions in the angle range of 150° and 180° and two
potential interacti_ons in the angle range of -90° and -120°. It is noted that with the
cut-off distance for interactions eet at 0.4 A greater than the sum of the van der
Waals radii, two Cys residues which are not involved in a disulfide bond could be
interpreted as being involved in a disulfide interaction.

Interactions between Leu residues are particuiarly dominant in the angle
- range 0° - 90°. In this angle range, there are not many interactions between

helices, a result whi‘ch exemplifies the preference for helices to be antiparaliel. 'In
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the angle range 90° to 120°, Leu-Val interactions are almost as prevalent as Leu-

Leu interactions. Also, the number of Phe-Phe interactions is high. In fact most

of the interactions between Phe residues occur when a-helices are perpendicular’

to each other. This preference is strong enough that it may be predictive for how

o-helices align themselves when Phe residues are present. The other aromatic

residues do not display such marked preferences. This raises the question as to

whether it is difficult to align helices. within certain angle ranges when bulky .

aromatics are present at certain positions. There is not a marked preference for
Phe residues at various positions for the perpendicular crossing angles. In fact,
Phe occurs at or near the nearest contact backbone residue a number_ot times.

Perhaps aromatic side-chains are better able to interdigitate at these angle ranges.

Between 90° and 120°, there are 56 Leu-Leu interactions, 8 Phe Phe .

interactions and 15 VaI Val interactions. For the angle range 120°- 150° there are
6 Leu-Leu interactions, 0 Phe-Phe interactions, and 14Vai Val interactions. When
combinations of residues are considered, the ability to_accurately predict the

crossing angles of helices may be increased

Helix-Sheet

Patterns of interactions between helices and sh"eets are more difficult to
discern than interactions between pairs of helices. Even the‘ angle ranges of
- disulfide bonds.are more evenly distributed. There is a slight preference for
disulfide to occur between the angles 90° and 150°, where five disulfides are

observed.
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Preferential interactions between helicéé and jndiyidﬁal strands located at .
specific p:ositions within the B-sheet may be distinguishable. However, until larger
databases are investigated, the preferences probably will not be meaningful. For
an accurate assessment of i'nteractions involving B—shéets, interactions involving
individual strands and the location of these strandé in the B-sheet must be

considered.

Shget-s.heet

Interactions between Ala residues are conspicﬁ'ous by their absence.
. Seldom do Ala residue interact with each ;)ther at any angle range. This may be
- useful when aligning two B-strands. However, Ala does interact with branched
side-chain residues in a number of instances. Phe residues, analogously to
interactions betwéen a—hélicés, makes a number of‘interactions when two B-
strands cross each other nearly perpendicdlarly. The predomiﬁant interactions
- appear ‘to be between residues with branched. side chains. Val tends to be more
involved in int'el.'actions both with itself and with other branched hydrophobic groups
at angles which are more nearly parallel or antiparallel. At angles in which the tWo
strands are more -nearly perpendicular, the iﬁtérac_tions between the other

branched residues become increasingly favorable.

Ala Interactions in Helical Pairs with Crossing Andgles Between -150° and -
- 180° : . - :

The data tables for this section are in Appendix J. The angle range of -150°

to -180° was chosen so that a well defined motif, the four-helix bundle, could be
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studied. The data presented in appendix J reflect the fin'al_ most complete analysis
of interactions. It is obvious that the boundaries of meaningful data have been

reached. These tables represent Ala residues at the various positions relative to

the nearest backbone contact residues. Al of the interactions involve hydrophobic |

. side-chain atoms in pairs of helices which cross each other at angles which range
from -150° and -180°. The tables list not only which residues interact with Ala, but
the positions of both residues in their respéctive helices. For Ala at positions in

which no interactions were recorded, the tables are omitted. These programé can

be performed on any residue for any angie range between any two secondary

structures. These data have the potential to be extremeiy valuable in assessmg
which reS|dues wrli interact with each other at different positions. This program is

the iogrcal end which can be used to asses the secondary structure packing aspect

of protein structure prediction. Additionally, these data should serve useful in

desrgmng proteins, where it wouid be advantageous to know preferentral
interactions for residues at certain posntions and the residues which interact with

them.

Ala is only involved in three interactions when it resides on the amino-

. terminal portion of the i1eiix. While it is logical to assume that Ala residues at the
riearesi backbone contact position would interact with other residues at their
nearest backbone cpntact pdsitions, there is a preference for Ala to interact with
residues at the +3 and +4 positidns. It is not imhediateiy obvious why this

- preference exists, as it is not obvious why Ala is not more involved at the negative
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positions. The branched hydrophoblc residues at posmons +3 and +4 seem
capable of interacting with Ala at position 0.

Ala has a preference for mteractlons when it. is located at multiplés of three
and four from the 0 position. This may reflect a preference for being located in the
hydrophobic region of the packing face or méy mere{y reflect. that its small size
preclﬁdes interactions unless it is more directly. oriented toward the-o-ther helix..
The residues_ interacting with Ala also appea'r to be oriented toward the
hyd}ophobic packiné face of the _interacting helices.

At present, the number of heliceé which fall into fhé -150° to -180° angle

range limit the usefulness of this program.

Interactions by Position

These programs measure the number of residue contacts made and the

average number of atom contacts for each position for each angle range.

Backbone-Backbone Interactions

. The data table which_ pertain to this section are in Appendix K. There are
no interactions between backbone atoms _for helix-sheet int'erac’.cio.n.s for negative
crossing ahglés. For interactions between two B-strénd_s,_the Qreater n_umber of
interactions in the angle range of -180° to -150° as compared with the angle range
- of 0° to 30° reflects the preference of parallel B-sheets to alig.n in this manner.

This is caused by the right handed twist of the B-sheets as the individual strands

pack. This preference is also observed in antiparallel B-sheets where the angle
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range of 150° to 180° is preferred over the angle range of 0° to -30°.

Backbone-Hydrophobic Side-chain Interactions

Not surprisingly, as the angles between helices become closer to parallel

~ or antiparallel, hydrophobic 'side.chains cbntact backbone atoms at positions
fuﬁher removed from the neareéi backbone contact atoms. Most of the helical
béckbone atoms which are contacted by hydrophobiq side chains occur in the
150°-180° angle range, which reflects the ang'le range for B-o-B motifs. The
number of helical side chains contacting sheef backboné atoms is also high for this
angle range. Most of the inter‘éctions are toward the amino-terminal end of the B-
strands involved. lt' is.not intuitively obvious why this preference should occur. For
interacti'oﬁs between B-strahds, the interactions reflect the preferred parallel or

antiparallel alignment of the strands.

" Charged Atom-Polar Backbone Atom

There were no intéractions between charged atoms and amide nitrogen
backbone atoms for any helical-sheet interactions. It should be pointed out that
there were a minimum number of six hydrophobic side chain contacts between

secondary structures for these interactions to be counted in this portjon of the

work. This accounts for the discrepancy between these results and the residue

preferences which show hydrophobic side-chain backbone atom contact. Similarly,
charged helical ‘groups did not contact amide nitrogen backbone atoms of B-

sheets. The interactions between B-strands are somewhat more numerous.
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Charged Atom - Polar Side-Chain Interactions

Most of the interactions occur between either parrs of helices or parrs of B-
strands While the number of contacts is not large, it is noted that for interactions |
between B-strands, the charged residue is often at the point of nearest backbone

contact.

Hydrophobic Side-Chain Atom Interactions

Interactions betvreen a-helices display a periodicity of interaction which
roughly reflects the 3.6 residues/turn nature of the helices. Helices which cross
at more perpendicular an_gles tend to have a narrower distribution of contacts with -
the contacts occurring closer to the points of nearest backbone contact. Helices
which are more parallel or antiparallel in nature, such as four-helix bundles tend.

to have a larger distribution of contacts.

Charqed Atom Interactions

There is no strong pos|t|on preference for any of the angle ranges for inter-
helical interactions. There does not seem to be a bias against charged residues
at the nearest badkbone contact position. While it might be expected that this
position could be dominated t)y hydrophobic residues which could form a very
nonpolar interface, charged residues still are found to reside at these positions.

‘There are too few interactions between helices and sheets to be cf any note.

Interactions between B-strands show that there is a clear bias for interactions
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between antiparallel strands as compared to interactions between parallel strands.

However, this may merely reflect a the greater number of antiparallel B-strands. -

Polar Side-Chain - Polar Backbone Interactions

There are few interactions involving nitrogen backbone atoms for any of the

secondary structure pairs studied. Most of the interactions involve pairs of B-

“strands. For interactions involving a B-sheet and an «-helix; all of the sheet side

‘chain residues were located at the point of nearest backbone contact. Antiparallel

B-strands exhibit the most contacts and the widest range of distribution of all

sheet-sheet contacts.

Polar Side-Chain Interactions

There is a slight periodicity to interactions betweén helical polar side-chain
atoms. There are too few interactions to allow decisive conclusions. As with
nearly all other interactions, there—were fewer occurrences between helices than
sheets. Most of the contacts between Bistrands occur at positions wﬁich

immediately flank the nearest contact residues for antiparallel B-sheets.

Preferences by Position

All data tables for this section are in Appendix L. The 6ut-offs for these
interactions are 12 residues on either side of the closest backbone residues.
Certainly, there are residues which are further distant which interact and these

residues are not accounted for. These data tables list the number of occurrences
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of each amino acid at each position.for each crossing angle and give a good

overall perspective on the general types of residues which are found at different

positions.

* Helix-Helix
It ié particularly interesting to track the freqqencies of' occurrence of the
residues Ala and Leu, asﬂ they constitute suqh .a large percentage of a-helices. In
nearly' all of the éngle ranges, there is a periodicity to the occurrences of Leu. The
period of repeat tends to be between three and f_our. This most Iikély reflects the

amphiphilicity which is so often characteristic of a-helices. What is interesting to

note is that for a number of angle ranges, Leu occurs more often than all other ‘

residues. combined. While Leu is often not a preferred residue for the néare_st_
contact residue, it is often found to ‘flank the nearest contact residue. This may
. suggest that Leu is utilized to max‘imizé thé number of contacts near the backbone
contacts. |
The occurrences of Ala residues at the nearest backbone contact position

is readily apparent, in agreement with the work of others(27). However, in contrast
to their V\_/ork, Gly-is seldom found at tHis position. As was suggested in the initial
| studies, Ala’s presence may allow the backb.bnes to come ihtd nearer cdntact and
thus increase the number of contacts between the helices.

- The periodicity of \(al residues and the preferential occurrences at certain
_positions roughly parallels that of Leu.

The periodicity of occurrence of charged and polar residues is not neaﬂy'a,s
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pronounced as it is for hydrophobic residues. Additionally, there is not a clear
preference for these residues at positions which are not occupied by hydrophobic

residues.

It seems feasible that large aromatic groups would be found in outlying

positions. The rationale for this is that they would make contacts at distances |

which would be more difficult for smaller residues. Additionally, the placement of
these relatively rigid side chains in crowded regions near the closest backbone

contact residues would seemingly be prdblematic. However, there is not a marked

preference for the aromatic residues for outlying regions and they do not display

periodicities of occurrence which could be useful in characterizing helix-helix

interactions.

Helix-Sheet Interactions

Useful information is sometimes conspicuous.by the absence of interactions.

There are no occurrences of helix-sheet interactions in the 30° to 60° range.

Additionally, the periodicity of occurrence of the hydrophobic residues is not so _

readily apparent for oc-helices interacting with B-sheets.

The'.nur\nber of occurrences of Ala residues in the angle ranges 150° to
180° and 0° te -30° is ‘noteworthy. The number of occurrences of helices and
sheets interactihg in the éngle range of 150° to 180°is understandable due to the
antlparallel allgnment of helices and sheets in o/B barrels and oz/B open twisted
sheets The high frequency of occurrence of Ala residues in these interactions

may be useful in predicting these super-secondary structures. _
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Sheet-Shee_f Interactions

There are not the marked periodicities that one might expect for B-sheets. -
Amphiphilic B-sheets should exhibit a periodicity of 2. The lack of periodicity.may
be due to the. less amphiphilic'nat_ure of B-sheets wi_tﬁ respect.to o-helices. This
is cauged by a prefefence for helices to' reside near the sﬁrface and for.sheets to
réside more 6ften in the interior. It is,aléo possible that the packing of B-strands
may position the backbones such that the closest contact may lie nearly the same
distance between two residues. Since the program returns only one value for the
nearest backbone con;cact, this would not be observable at bresent.

Charged groupé are often locéted near, and sometimes at, the poinf of
- closest backbone éontact. Clearly, B-sheets do not tend to contain many‘ residués‘
and thereis a clear bias for residues to reside near the point of nearest contact.
. The patterhs of position preference are more diff'icullt for s.hee,t-sheet inferaqtions
than for the other secondary structure interactions.. This may expléjn the difficulty
in predicting how B-sheets pack. A more sensitive program would appear to be
.necessary. A program which looks at in’teractfons, betwéen three residues or
interactions,between three secondary structures could possible help to shed insight
on B-sheet packing. Additionally, if s;trahd position with regard to the sheet as a

whole were taken into account, this prOblerri could possibly also be circumvented.
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Contact Ratios

All tables dealing with contact ratios are in appendix M. For most

interactions, four different contact ratios were investigated. These generally were -

divided into two contact ratios for interactions involving the entire protein and two

contact ratios for interactions between secondary structures. For example, when

studying interactions between pbla_r side-chain atoms on the _whole protein scale,

the number of contacts madé be each residue type were divided by the number .

of occurrences of that residue type. Additionally, the total number of polar side-

chain contacts was divided by the total number of polar residues. Then, the
number of polar inteiactipns were divided by the total number of polar atoms for
each residue type and the total polar contacts were divided by the total number of

polar atoms. In this study, the side chain of Asn was considered to have two polar

atoms. Next, the polar side-chain interactions between secondary structures for’

each individual polar residue were divided by the number of occurrences of that
residue. -.Again, the total number of contacts were divided by the total number of

‘polar residues from secondary structures. - Finally, for each residue type, the

number of contacts were divided by the total number of polar atoms of that residue

type which resided in secondary structures. The outputs from all proteins were

joined for each contact ratio and listed in descending order with regard the ratio

involving total interactions. The objec\tiv.ev of this approach was to look at a number
of possible combinations to determine if thermally stable proteins were clearly

distinguishable from other proteins.
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The heat stable proteihs’ thermolysin and T4 lysozyme do not clearly
distinguish themselves from other proteins in any given contact ratio. There are
several instances where they appear to make higher ratios of contacts. This lack '
of a clear distinction between heat étable proteins aﬁd proteins iﬁ general suggesf
that protein stability is a result of a combination of a number of févorable factors
and no one type of interaction is critical for stability.

While it would appear logical that stable proteins wou‘ld exhibﬁ a very high
ratio of hydrophobic side-chain contacts, {his is not the case. Thermolysin and T4
lysozyme are above average with respect to the number of hydrophobic side-chain '
interactions between seconda}y structures, but not glaringly so. When the entire
protein is considered, both of these protéihs become decidedly average.

Heat stablé proteins appear to make more favorable contacts than other
proteins in interactions involving charged groups with polar side-chain atoms. Both
thermolysin and T4 lysozyme involve a relatively high percentage of their
oppositely charged residues in electrostatic intera_ictions, at least for interactions
involving secondary §tru'ctures. For thermolysin, there is a dramatic lowering of
its ranking when tﬁe oppositely charg‘ed atom interactions are considered for the
whole protein.

Thérmolysin, in particular appeérs to have a very high ratio of favorable
contacts involving charged residues. It is one of the highest proteins for contact
ratios- fqr chargéd atom polar‘side-chain afom contacts with respect to the entire

protein and interéctions between secondary structures. Additionally, thermolysin
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has a high ratio of contacts involving atoms of like charge. While at first glance,

this would appear to be energetically unfavorable, it. will be discussed in the

thermolysin section that this is due to negatively charged atoms interacting with the

same Ca ions. -

Thermolysin

The raw data gathered in this work is applied to the analysis of the thermally

stable ehdopepti‘dase thermolysin. Thermolysin is particularly interesting to study -

as it contains no disulfide bonds which could contribute to stability. At the present '

stage of dévelopment, it is necessary for the user to' analyze data from the
~programs and draw conclusions.
Three different characteristics of 'thermolysin will be'discussed. It will be
suggested that the architecture of secondary structures plays a sighificant role in
'thermdlysin’s stability. It will also be suggesAted that ﬁetal ions cbntribute to the
stabilization of secondary structures. -Finally, it will be shown thaf thermolysin
stabilizes its amino- and 'carboxy-termin‘i.' It will be argued that these features can

be employed in the de novo design of proteins.

. Interactions Between Secondary Structures

a-helices have long been considered to be behave as semi-rigid structural

units._' In this sense, they can serve as building blocks for proteins. The total
number of hydrophobic side-chain atom contacts between secondary structures

was investigated. Helices were studied which made ten or more hydrophobic side-
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chain atom contacts with each other. For thermolysin, it was observed that there -

were a number of helices which interacted with each other. More spe'cificaliy,

triads of interacting helices were observed, in which each helix partICIpated in ten
or more atom contacts WIth both other helices. Out of 67 proteins investigated,
only four contained triads of interacting helices. The other three proteins were
cytochrome p450, citrate synthase, and phage T4 lysozyme. Interestingly, T4
lysozyme is also thermally stable. Thermolysin has three helical triads by these

standards. If the requirement of ten hydrephobic' side chain atom contacts is

relaxed to nine contacts, thermolysin has four helical triads. Only citrate synthase -

has more. Cleariy, helical triads are not a guarantee of thermal stability, but it

does appear as though they may play an important role, at least for.'some proteins.

Two a-helices are critically involved in helical triads. These helices consist
of residues 160-180 and residues 281-296. If the softer nine hydrophobic side-

chain atom contact standard is employed, both helix 160-180 and helix 281-296.

“are involved in three helical triads. Helix 1 60-180 projects nearly through the _

middle of thermolysin and appears to form the core of the molecule. These helices
are common to two helical triads and each is involved in a triad which is separate

from the other helix.

One of the helical triads is particularly interesting in the‘manner that the

thiee helices interact with each other. This triad consists of helix 160-180, helix
65-87, and helix 137-150. While.the' rest of the molecule is predominantly helical,

this triad interacts with most of the B-sheet loop structure and may need to provide
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a strong structural framework. The angle between helices 65-87 and 160-180 is
94°. The angle between helices 137-150 and 160-180 is 134°. The angle
between helices 65-87 and 137-150 is -52°. Disregarding the direction factor in

~ the determination of angles, the angles become 94°, 52°, and 45°. This is very

close to the optimal angles used in building construction, where a post and beam

form a 90° angle and the supporting cross brace forms 45° angles with both the
post and beam. Perhaps theories of Newtonian physics can be applied to protein

design and concepts such as moment of inertia between secondary stuctures will

be important. Additionally, the Zn ion is coordinated with a His residue from each

of the helices 137-150 and 160-180. Two Glu residues from helix 137-150 are
also within 5.0°. The Zn ion may serve to form an electrostatic bridge between
these heliceé. These qontaéts may serve té prbvide a more stable active site,
which méy be difficult to acdomplish under the high temperature conditions native

to this molecule. - Also, an Asp residue from helix 137-150 and a Glu residue from

helix 160-180 both interact with the same Ca ion. The four Ca ions in thermolysin.

form a total of nine contacts with charged groups, six contacts with polar backbone
atoms, and one contact with a polér side-chain atom.
" Thermolysin makes several interactions with its terminal residues. The

carboxy-terminal Lys residue forms a charge-dipole interaction with a Ser residue

from helix 281-296. Additionally, the backbohe carboxy! group of this Lys residue

interacts with a guanido group from an Arg residue in helix 281-296. The amino-

terminal amine group of residue lle 1 forms a charge-dipole group with the side -
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chain of Gln 31. Additionally, the side chain of this'lle residue is involved in 11
hydrophobic side-ch‘afn contacts.
Thg a-helices of‘ the thermally stable phagé T4 Iysozyfrie form two helical
triads, if the 'c_riterion of nine hydrophobic side-chain atom contacts are employed.

Helices 93-106, 3-11, and 60-80 form one of the triads while helices 93-106, 143-

155, and 126-134 form the other-.' Helix 93-106 appears to serve a similar role as

helix 160-180 does in thermolysin in that it forms the core of the molecule.

Charged residues at or near the ends of helices form electrostatic salt-bridges

between two helices from the individual triads. Asp 10 contacts both Arg 145 and

Arg 148 while Glu 11 contacts Arg 145. As helices 3-11 and 143-1565 do ﬁot meet
the criterion for hydrophoblc side-chain contacts, these electrostatlc interactions
appear to tether thelr respective tnads |

Citrate synthase has the largest number of helical triads. Possibie

explanatlons as to why it is not listed as thermally stable may be the fact that it is

a dimer and it does not stabilize the ends of its chains. Addltlonal factors such.

_ as an unfavorable ,hydrophoblc-hydrophlllc distribution or mechanical stress on

loops or turns may be involved. However the programs used in this work would

. not provide insight into these factors.
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‘SUMMARY

The system Adesigned_in this work accomplished its o'bjectives. as follows:
1) It is Capablé of-detecting a variety of interactions between residues, 2) i is
capaﬁle of determine which secondary structures are involved in these ihteractions,
3) The ahalysis of crystal | structur.eé with a Bréokhaven database format is
autémated, 4) The results of this work ‘can be incorporated into programs Which
bredict protein structure or programs which aid in protien design.

The programs develobed here are not sufficient to predict tertiary structure
or even distinguish thermally stable proteins .from their less stabl'_evcounterparts.
At this stage in the development, these brograms yield Iafge amount of data which
can then be analyzed to determine factors which may be of critical importance to
protein stébility. From the analysis of these data, new programs can be designed
to incorporate the .v'vorthwhile findings in an effort to develop a system which will
be capable of predicting tertiary structure.

The prégrqms presented here do not address interactio_ns between specific
atoms. Eventually, these interactions as wéll as the dihedral angl’és of th'e

residues should be incorporated into later stages of dévelopment.

Admittedly, these p?ograms are not complete and far from perfect. There |

was considerable subjective decision-making which went into the assignment of

values within the programs. Many of the values could be argued against and
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probably cbrrectly S0. in retrospect, the assignment of the € nitrogen atom of Arg’s
side-chain was probably incorrect. The number of interactions with negatively
charged atoms suggest that this may be more than-an artifact of the interaction
between the négat'ive atorﬁs and the terminal amine groups of Arg. Also, the
* guanido cérb_on, which was analyzed as an hydrophobic étom ié certainly capable
of carrying 8..‘ charge through resonance stabilization. The cut-off dis;tances which
were employea for hydrophobic contact, charge-dipole contact, dipole-dipole
contact, and cha;rge-charge céntact were subjective and analysis using a ,numb_er
of values to determine the most accurafe Values would be valuable. Adopting a
graduated 'écale for hydrophébic' contacts couid reflect more realistic van der
Waals values. It is understood that the assignment of a single value for all
interactions is a gross simplification and igﬁofes the local environment. This
becomes espe.cially problematic when dealing with charged groups where the local
environment has a profound effect on the dielectric constant. |

An accurate determination of the axes of the secondary structures invoived
in interactions befween secondary structures isla future goal of this work. This
would éllow the determination of nearest contact of the secondary structure axes.
The crossing points could then be used to measure the distance of residues along
the axis which wb,uld be a more accurate assignment of the relative positions of
residues. Additionally, a method to incorporate the rotational positions of residues.
with respect to the orientation 6f the secondary structures would be useful.

-'Many of the data tables do not contain enough information to be
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immediately valuable. However, the goal was to design a systern which would
become increasingly worthwhile as the size of the database increases. To this
end, these programs will become a more‘ accurate reflection of the interactions
which take place between residues. This will become increasingly useful when
applied to the" design of de novo proteins.
~ In contrast to the earlier work of others; there do seem to be preferential
interactions between residues (88). This becomes more apparerit as contacts are
analyzed with respect to the crossmg angles of secondary structures. Preferences
between the same reSidues occaS|onally vary from one angle range to the next.
This information will hopefully be applicable in the predictlon of protein structure
and the design of novel proteins |
The results obtained in this work suggest that the next phase of

development should be the study of the interactions between threeinteracting

residues and three interacting secondary structures. These programs would then

be able to include the effect residues in the same secondary structure exerted
upon each other. of course, a larger database will need to be analyzed for the
results to be meaningful, but the analysis of triads of interacting residues frorn the
perspective of crossing angle and relative backbone position‘may be specific
- enough to predict structure and design proteins. The approach of studying the

interactions between triads of secondary structures seems to hold great promise

and an automated system for accomplishing this is neither difficult nor unrealistic. '

The study of secondary structure triads would improve the ability to predict the
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packing of structures such as B-o-B motifs which function as the building blocks

for o/B barrels and o/B open-twisted sheets.

The speed and ease of application of these programs make analysis of

proteins an efficient process. This proved to be valuable in the study of‘

thermolysin. While lt requrred mterpretatlon the raw data expedited the recognltlon. '

of hellcal triads. These triads appear to be fundamental building blocks
. COntributing to the stability of thermolysin. The occurrence of these helical triads

in the thermally stable protein phage T4 lysozyme further, underlie their

/

significance. The ability of thermolysin to form favorable interactions with its

. termini coupled with the electrostatlc bridging of secondary structures through

mutual interactions with ions is also _noteworthy.
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Table 5: Tofal number of residue-residue interactions

and average atom contacts
for interactions between oppositely charged atoms..
ALA |ARG |ASN | ASP |CYS |GLN |GLU [ GLY | HIS | ILE | LEU | LYs |MET | PHE | PRO | SER | THR TRP | TYR | VAL
ALA [3] 4 0 0 0 0 0 0 0 [¢] [ 1 0 0 0 0 0 3] 0 0
ALA 00) 00} 00) 00| 60| 00f 0.0] 00| 0.0} 0ol 0.0 10| 00} 00} 001 00] 0.0f 0.0] 0.0] 0.0
ARG 0 0 0| 123 0 1{ 135 3 0 1 2 3 0 0 0 3] 0 1 1 0
ARG 00{ 00§ 00| 27] 00| 2.0| 25 20| 0.0 2.0 1.5 101 00f 00} 00} 00{ 0.0} 201 20| 0.0
ASN o} o 0 0 0 0 0 [*] [s] 0 0 7 0 ] 0 0 0 0 0 0
ASN 00f 00} 00 00{ 0.0f 00| 0.0 00| 00| 0.0] 0.0 10t 00} 001 00 00| 00| 00} 00| 0.0
ASP 04 123 0 0 0 0 0 0 0 0 0 174 0 ] [+] 0 0 0 0 0
ASP 0.0 27| 00{ 0.0f 00| 00] 00] 0.0} 0.0 0.0} 0.0 161 00{ 00} 00| 00{ 00 0.0 0.0| 0.0
cYs o] 4] 0 [+] 0 0 [¢] o] [¢] 0j, 0 1 0 0 0 0 0 0 o) o]
cYs 00} 00 00} 00f 00f 00{ o0l 0.0} 00f 00| 00 1.0} 00f 00{ 00| 0.0| 00| 0.0} 0.0) 0.0
GLN 0 1 0 0 0 9] 0 0 [*] 0 0 1 0 0 0 0 Q o] 0 0
GLN ff 0.0y 20} 00} 00| 00| 00| 0.0] 0.0] 001 00 0.0 10 00] 00} 00{ 00| 0.0} 0.0) 0.0| 0.0
GLY 0| 135 0 Y 0 0 0 0 0’ 0 0| 185 o0l © 0 2] 0 0 0 0
GLU 00] 25| 00| 00| 00} 00| 00| 00} 00} 0.0} 0.0 1.5 00} 00] 00 00} 00§ 00] 0.0] 0.0
GLY 0 3 0 0 Q0 ] 0 0 [*] 0 "] ] ] ] Q 2] 0 0 0 0
GLY 0.0 20} 00] 00) 00| 00] 00) 00} 0.0| 0.0} 00] 00| 0.0| 00| 00| 0o oo} 00l 00 0.0
HIS 0 0 0 0 0 3] 4] 0 ] 0 o 2 0 0 0 Q 0 0 Q 0
HIS 00| 00) 00} 00} 00} 00{ 0.0} 00} 0.0{ 0.0} 00 10| 00 00] 0.0 00| 00| 0.0} 0.0 0.0
ILE 0 1 0 0 0 0 4] 0 0 0 0. 1 0 0 0 0 [*] 0 Y] -0
ILE 00} 20} 00/|'00]| 00| 00| 00 00 00| 00] 0.0 1.0} 00) 00| 00| 0.0} 00} 00| 0.0] 0.0
.LEU 0 2] O o1 0 0 Q Q 0 '] 0 1 0 0 [*] -0 0 0 0 0
LEU 0.0 151 00} 0.0f 00| 00§ 00| 00| 00| 0.0] 00O 10| 00} 00{ 00f 00 001 0.0} 0.0} 0.0
LYS 1 3 7| 174 1 1] 185 0 2 1 1 0 0 0 0 0 0 0 0 1
LYS § 1.0 1.0 10| 16| 1.0 1.0 1.5 0.0 1.0 1.0 1.0} 00| 0.0} 00| 00} 00| 0.0 0.0] 0.0 1.0
MET 0 0 0 0 Q 0 0 0 2] 0 0 [*] 0 Q 0 Q ‘0 Q 0 0
MET 00{ 00! 00} 0.0) 00| 00| 0.0 00} 00| 00} 00| 00| 00| 00] 00| 00| 00} oo} 00| 0.0
PHE Y] 0 o] 0 0 0 0 0 0 0 0 2] 0 [¢] 0 0 [*] 0 0 0
PHE 00 00} 00| 00} 00| 00} 00} 00) 00| 00| 00)] 00| 00| 0.0} oo| 00| 00| 00} 00| 0.0
PRO 0 0 0 0 0 0 0 0 0 0 0 [*] 0 0 [¢] 0 Q 0 2] 0
PRO 00} 00| 00} 00| 00j 00fj 00} 00} 00| 00 00} 00§ 00| 00| 00| 0.0| 0.0f{ 00| 00} 0.0
SER 0 0 o} 0 0 4] 0 0 4] 0 0 0 0 0 4] ] ] 0 "] 0
SER 001 00] 004 00} 00} 00| 00} 00} 00 00| 0o0{ 00| 00f 00| oo ool 00) 00| 00| 0.0
THR 0 0 0 0 0 0 0 Q Q 0 0 0 4] 0 0 ] 0 o] 0 Q
THR 00} 00 00| 00f 00) 00} 00} 00} 00| 00} 00| 00] 00| 00§ 0.0{ 0.0] 0.0} 00} 00| 00
TRP 0 1 0 0 0 0 0 0. 0 0 ] 0 0 [+] 0 Q 0 0 0 0
TRP 0.0 201 00| 00) 004 004 00{ 004 00} 00| 00| 00| 00| 00} 00) 00| 00} 0.0} 00| 0.0
TYR 0 1 0 0 0 0 0 0 0 0 ] 0 0 [*] ] o] 0 0 0 0
TYR 0.0 20| 00) 00] 007 00{ 00} 00} 001 00| 00| 00 0.0} 0.0| 00} 0.0 L, 00§ 00] 0.0} 0.0
VAL 0 0 0 0 0 0 0 Q Y] 0 0 1 0 0 0 0 0 Q 0 0
VAL 00t 00} 00 00) 00 0.0| 00| 0.0 0.0 00| 0.0 10} 00§ 00| 00} 00 00§ 0.0 00¢ 0.0
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Table 6: Total number of residue-residue - interactions and average atom contacts
for interactions between secondary.. structures for oppositely charged
atoms. '

ALA |ARG |ASN | ASP | CYS |GLN IGLU jGLY | HIS | ILE { LEU | LYS IMET {PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 9] 0 0 0 0 0 ot 0 0 [¢] 0 0 0 0 0 0 0 ]
ALA 00} 00 00} 00 00} 00] 00| 00| 00} 0.0} 00] 0.0) 00| 0o} 00| 00| 00| 00| 00| 0.0
ARG 0 0 0 28 0 0 37 2 0 0 0 0 0 0 0 0 [¢] 0 0 0
ARG § 00) 00) 00| 27| 00| 0.0{ 28| 20| 00| 00| 00| 0.0] 00| 00| 00] 00| 0.0 00| 0.0] 0.0
ASN ¢} 0 0 0 [ 0 0 0 0 0 0 1 0| O 0 0 0 0. 0 0
ASN 00) 00| oo0f 00| 00f 00f 00{ 00 00} 00 o0.0f 1.0] 00| 0ol 00 00 00| 00| 00| 00
ASP o) 28 0 0 0 0 0 0 0 (5] 0 31 0. 0 0 0 0 0 [+ 0
ASP 00) 27| 00! 00y 00| 00| 00| 00j 00f 00 00 17| 0.0] 00] 00f 00f 00| 0.0| 00| 0.0
CYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CYs 00| 00f 00 00f 00} 00| 00) 00J 00| 0.0fj 00) 0.0] 0.0f 0.0] 00/ 0.0] 00| 00| 0.0} 0.0

GLN 00| 00Y 00| 00| 00} 00f 00§j 0.0} 0.0f 0.0}.-00] 0.0] 0.0} 00| 00| 0.0 00| 00| 0.0| 0.0

GLU 00) 28| 00)] 00f 00| 00{ 00| 0.0] 0.0of 00} 00 1.7] 0.0 00) 00} 00| 0.0f 00| 0.0 0.0

GLY 00} 20} 001 00) 00| 00} 00| 00) 00| 00) 00] 00| 0.0} 00| 0:06}§ 00| 0.0} 0.0f 0.0 0.0

HIS 0 0 0 0 0 0 0 0 0 ] .0 0 0 0 0 0 0 [s] 0 2]
HIS 00| 00 00} 00} 00) 00f 00] 00 00) 0.0} 00) 00| 0o} 0.0} 00] 0.0 00{-0.0] 0.0} 0.0
ILE 0 0 0 0 0 0 0 0 0 0] 0 0 0 1] [¢] 0 0, 0 0 0
ILE 001 00| 00f oo o0} 00} 00} 00} 00} 00f 00} 00| 00f 0.0} 0.0 0.0f 00| 0.0} 0.0} 0.0}
LEU 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEYU 00) 00| 00) 00f 00| 00 00| 00} 00f 0.0| 0.0} 00| 0.0} 0.0] 00} 00| 00| 0.0| 0.0} 0.0
LYS 0 0 1 31 0 0 47 0 0 0 0 0 0 0 0 .0 0 0 0 0

LYS § oo} o0} 10} 17| 00| 00 1.7} 00| 0.0} 00| 00| 00] 00f 00| 00| 00f 0o0f 00{ 00} 0.0
MET 0 0 0 [} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of
MET § 00) 00} 00} 00} 00| 00| 00| 00| 00| 00} 00| 0.0 00} 0.0]|] 00] 00| 0.0f 0.0} 0.0] 0.0
PHE 0 0 0 0 0 0 0 0 0 0] -0 0 0 0 0 0 0 1] 0 1]
PHE § 00| 00| 00} 00} 00} 00| 00} 00| 00f 00| 00} 0.0] 00} 0.0 00| o0| 00| 00| 0.0l 0.0
PRO 0 0 0 0 0 0 0 0 0 0f -0 0 0 0 0 0 0 0 0 0
PRO § 0.0 00} 00 00| 00 00| 00) 0.0 00 0.0} 00 0.0] 00} 00| 00| 00| 00| 00| 00} 0.0
SER 0 0 0 0 0 0 0 0 0 1] 0 o] 0 0 0 0 0 4] 0 0
SER | 00) 00) 00) 00) 00| 00f 00y 00} 0.0} 00) 00| 00] 00| 00| 00| 00| 00 0.0| 0.0} 0.0
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR § 00| 00} 004 0.0 00| 00f 0.0} 00| 00| 00| 00| 00| 00] 00| 00| 00} 00 0.0) 0.0} 0.0
TRP 0 0 ot o 0 0 0 0 o 0 0 of o 0 of o 0 0 o) 0.
TRP fl 0.0} 00| 00} 0.0| 0.0| 0.0} 00} 0.0f 0.0] 00| 00| 0.0f 00] 00| 00| 00| 00| 00| 00| 00O

TYR 00| 00f 00 00} 00 00f 00| 0.0} 00} 00) 0.0} 00| 00| 00| 00| 0.0f 00! 0.0 0.0{ 0.0}
VAL [} 0 0 Q 0 0 0 o] 0 0 0 0 0 0 ol -0 0 0 0 0
VAL 00} 00} 00] 00f 00j 00{ 00| 00| 00} 0.0} 0.0} 00| 00 00f 00| 00| 00| 0.0f 0.0 0.0
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Table 7: Number of residue-residue interactions and average atom contacts for
Interactions are

interactions between oppositely charged atoms.

between pairs of a-helices.

ALA | ARG [ASN | ASP | CYS | GLN |GLU JGLY | HIs | ILE | LEU | Lys |meT |PHE {PRO | sER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 o) 0 0 0 0 0 0 0 0 0
ALA Hooj 00} 00)] 00} 00) 00} 00} 00] 00} 00[ 00] 0of{ 00| 0.0 00| 00] co| oo 00| oo
ARG 0} o 0{ 14 0 o| 18 0 0 0 0 1] 0 0 0 0 0 0 0 0
ARG g 00) 00} 00} 28| 00] 00] 33} 00} 00} 00 0.0] 00| 00| 00| 00| 00| ool 00 00 00
ASN 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASN § 00) 00} 00} o0l 00| 00| 00.] 00) 00} 00of 0.0] 00f 0.0] 00| 00| 00| 00| 00| 001 00O
ASP 0| 14 0 0 0 0 0 0 0 0 o| 19 0 0 0 0 0 0 0 0
ASP B oo0f 28| 00| 00 00| 0.0 00} 00| 00| 00 oof 1.7] 00| 00| 00| 001 00| 00| 001 00O
cYS 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0 Q 0 0
CYs f 00! 00of oo| oo| 00 0o} 00| 00}) 00| 00} 0o 00| cOo|] 0.0 0.0f 00| 00| 00| 00l o
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [5] 0 0 0 0 0
GINHoo| 00| 00| 00} 00 00| 00| 00| 0.0] 0.0] 00| cof 00| 00| 00| 001 00} oo 00l oo
GLU 0| 18 o 0 0 0 0 0 0 0 o] 22 0 0 0. o 0 0 0 0
Gy 9 00f 33) 00) 00f 00 00| 00| 00| 0.0) 00] 0oof 18| 00| 00] 00| 00| 00| 00| OO/ 0O
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY J 00t 00j 00} 00| 00| 0.0} 00| 00} 00| 00| 00f 0.0f 00} 00| 00| 00| 00| 00| 001 0O
HIS 0 0 0 of "o 0 0 0 0 0 0 ol o 0 0 0 0 '] 0 0
His Woof 00 00 00] 00] 00 0.0] 00| 0.0] 0.0 00| 0o} 00| ool 0ol 00l ool ool o0 0.0
ILE 0 0 0 0 0] o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ILE 00) 00| 00) 00} 00fj 00} 00} 00| 00} 00} 00] 0.0 0o oo} 00 oo ool oo| 0o 00
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0
LEU § 004 00) 00} 00| 00| 00| 0o] 00f 00| 00| 00| oo} o0 00| 00| 00| 00f 00} col oo
LYS 0 0 o] 18 0 o}. 22 0 0 0 0 0 0 0 0. 0 0 0 0 0
LyS ool oo} oo} 1.7] 00| oo} 18} 00| oo} oof o0f 00| 0oo| 00| 00| 0o0] 00| oo} ool 00
MET 0 0 0 0 0 0 0 0 0 0 0 0 0f .0 0 0 o| -0 0 0
MET # 00| 00) 00| 0.0} 00| o0} 00]J 00} 00} 00f 00} 0.0] 00| 00| 00| 00) 00 00| 001 0O
PHE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHE # 001 00} 00| 0.0f 00| 00| 00| 00| 00| 00) 00| 00f 00| 00| 00} 00| 00} 00| 0O 0O
PRO 0 0 5} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PROp 00]-00) 00} 00} 00} 001 00} 00}{ 00} 00f 00} 00| 0o 00| 00 00| 00l 00| 0O 0.0
SER 0 1} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol .0 0
SER 00} 00) 00} 00] 00| 00| 00} 00| 00} 00| 00| 0.0} 00| 00| 00| 00 00l 00 00/} 0.0
THR 0 o] .o 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0
THR § 00| 00| 004 00} 0.0{ 0.0| 0.0] 00 00] 00| 0.0] 00| 00] 00| 00| 00} 00| 001 001 00
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TAP § 00f 00] 00) 00) 00f 00| 0.0} 00] 00| 00| 00| 00| 00| 00| 00 00 00| 00 00| 00
TYR 0 0 0 0 0 0 0 0 0 of o o 0 0 [3} of o 0 0 0
TYR #00) 00| 00f 00 00| 0.0f 0.0{ 00| 00| 00| 00} 0o 60| 00| 00| 00| 00! 00] 00 00
VAL 0 0 0 o} o 0 0 0 0 0 0 ol o 0 0 o] of o 0 0
VAL 4 00f 00f 0.0) 00} 0.0 00 00| 00} 0.0} 00| 00} 00| 00| 00| 00} 00 00| 00} 00 0O
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Table 8: Number of residue-residue interactions and average atom contacts for
interactions between oppositely charged atoms.

Interactions are

ALA

between a-helices and R-sheets.

ARG |ASN | ASP ICYS [GLN |GLU {GLY | HIS | ILE | LEU | LYS |MET |PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA § 00| 00}f 00) 00| 00| 00| 00f 00| 0.0} 00] 00) 00| 00) 00| 0.0} 00| 00! 00{ 0.0} 00O
ARG 0 0 0 3 0 0 4 0 0 0 0 0] o0 0 0 0 0 0 0 5}
ARG fl 00| 00f 00} 23( 00{ 00| 20] 00] 00} 00| 00] 00| 00| 0.0} 00| 0.0} 0.0 00| 00] 0.0
ASN 0 0 0 0 0 0 0 0 0 0 0 1 0 0 ol o 0 0 0 0
ASN 00| 00| 00| 00| 00} 00| 00} 0.0} 00! 0o 0.0 10| 00 00 00] 00| 00{ 00| 0.0] 0.0
ASP 0 5 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0
ASP § 00} 241 00) 00y 00} 00} 00| 00| 00} 00| 0.0| 1.8 0o0) o0} 00} 0.0} 00) 00| 00 0.0
CcYS 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0
Cys f 00) o0} 00| 00| 00}. 00} 00) 00] 00} 0.0} 00| 00)J 00f 00} 00} 00| 00} 00| 0.0} 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0f o 0 0
GLN 00| 00 00] 00 00| 00} 0.04 0.0} 00| 00| 00] 00| 00| 00| 0.0} 00| 00f 00| 00] 0.0
GLU 0 4 0 0 [s) o] o 0 0 0 0 5 0 0 0 0 0 0 0 0
GLU § 00| 28] 00) 0.0) 00 00} 00} 00| 00| 00} 00| 15| 00| 00) 00| 00} 0.0} 00] 00| 0.0
GLY 0 0 0 0 0 0 0 0 0 0 o} ‘o 0 0 0 0 0 0 0 0|
GLY fo00] 00f 00| 00} 00| 00 00} 00} 00) 00] 0.0j 00} 0.0f 00 00| 00} 00}) 0.0{ 00| 0.0
HIS 0 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 0 "] 0 0 0
HIS 00} 00| 00| 00{ 00} 00| 00| 0.0f{ 0.0] 0.0)J.00| 00} 00 0.0 0.0] 00} 00} 00 00| 0.0
ILE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ILE 00| 0o0) 00| 00| 00| 00} 00| 00| 00| 00| 00} 00| 00] 00| 00| 0.0] 00| 00§ 00 0.0}
LEU 0 0 0 0 0 0 0 0 0 0 0 0] o [5} 0 0 0 0 0 0
LEU § o0} 00} 00) 00} 00] 00| 0.0f 00f 00} 00 00| 00] 00| c0o) o0} 00} 00f 00} 00/} 0.0
LYS 0 0 0 2 0 0 2] 0 [+] 0 4] 0 0 0 0 0 0 0 [+] s}
LyS foof 0o 00| 20) o0| 00| 20} 00} 00} 00} 00| 0.0] 00f 00| 00} 0.0} 0.0] 00] 00| 0.0
MET 0 0 0 0 -0 0 0 0 0f o0 0 0 0 0 0 0 0 0 0 0
MET || 00) 00| 00| 00t 0.0} 00| 0.0y 00} 00t 00| 0.0] 00| 00] 0.0] 00| 0.0{ 00| 0.0] 0.0 0.0
PHE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHE ff 0.0} 00] 00} 00 00) 00{ 00f{ 00{ 0.0} 00} 00| 00| 00 00| 00{ 0.0] 00| 00| 0.0} 0.0
PRO 0ol o 0 0 0 ol o Q 0 0 0 0 0 s} 0 0 0 0 0 0
PRO ] 00| 00} 00) 00| 00} 00 0.0} 0.0f{ 0.0} 00| 00| 00| 00| oo} 00) 00| 00| 00| 0.0] 0.0
SER 0 0 0 0 0 0 0f o0 0 0 0 0 0 0 0 0 0 0 0 0
SER # 00| 00} 00} 00| 00} 00} 00}f 00| 00| 00| 00| 00| 00| 0.0] 00| 00| 00| 0.0 0.0 0.0
THR 0 0 0 0 [¢] 0 0 0 1] 0 0 0 0 0 [s] 0 0’ 0 0 0
THR }} 00) 00| 00 00fj 00| 00} 00} 00} 00| 00] 00| 00| 00| 00| 0.0 00| 00| 0.0f 00} 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 [5] 0 0 0 0 0. 0 0 0
TRP J 00} 00} 00| 00) 00| 00| 00| 00| 00| 00] 00} 00} 0.0} 0.0} 00| 00| 00] 00| 00} 0.0
TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYR.J1 00) 00| 00} 00) 00| 00} 00| 00} 00| 00] 00).0.0f 00| 00 00{ 00| 00| 0.0 0.0] 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VAL | 00} 00] 00| 00) 00| 00| 00)] 00| 00| 00| 0.0] 00} 00| c.0| 0.0} 00| 00| 00| 0.0] 0.0
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Table 9: Number of residue-residue interactions and average atom contacts for
' interactions between oppositely charged atoms. Interactions are
‘between R-sheets and a-helices. -

ALA |ARG |ASN JASP |CYS |GLN [GLU |GLY | HIS | ILE | LEU | LYS |MET |PHE |PRO {SER | THR | TRP | TYR VAL
ALA 0 0 [ 0 [¢] 0 0 0 0 0 0 0 0 0 0 [¢] 0 [2) 0 1]
ALA 00j 00} 00} 00| 00} 00} 00} 0.0f 00| 0.0y 00| 00] 0.0 00| 00| 00f 0.0] o0 00} 0.0
ARG 0 0 0 5 0 0 4 0 0 0 0 0 0 0 0 0 0 0 9] 0
ARG § 00| o0 00} 24 00| 0.0) 28| 00} 00} 00] 00| 00| 00| 00| 00| 0.0] 0oo0f 00 00 0.0
ASN 0 0 0 0 0 0 0 0 0 0 Q 0 [o] 0 0 0 0 0 0 0
ASN 00100} 00 00| 00)] 00{ 00f 00} 00 00| 00) 00| 00 0.0 o0} 00 00| 0.0f 00| 0.0

ASP 0 3 0 0 0 0 O 0 0 0 0 2 0 0 0 0 0 0 0 0
ASP # 00| 23| 00} 00} 00t 0.0j 00] 00 0.0f 00| 00| 20| 0.0] 0.0} 0.0| 00} 00| 00l 00 00
CYS 0 0 0 0 o] Q 0 0 0 )] 0 0 0 [ 0 o} 0 0 0 o

Cys §00) 00} 00) 00] 00| 0.0{ 00fj 0.0) 00} 0.0} 00| 0.0] 00f 00f 00| 0.0} 00} 00| 0.0] 0.0
GLN 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 of o
GLN 00} o0 00| 0.of oo} o0 00| 00f 0.0f 00| 00} 00§ oof 00| 0o0of 00| 00} 00| 0.0 0.0
GLU 0 4 o o 0 0 0 0 0 0 0 2 0 0 0 0 0 5] 0 0
GLU § 00} 20) 00| 00} 00} 00| 00| 00} 00] 00| 00} 20] 00} 00} 00| 00| 00} 00} 00} 0.0
GLY 0 0 0 0 [s) 0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0
GLY ff 00) 00} 00} 00] 00| 0.ofj 00{ 00| 0.0{.00} 00| 00| 0o oo 00| 00| 00| o0l 00/ 00

HIS 0 0 0 0 0 0 [} 0 0 oft.o 0 [¢) 0 0 0 0 0 0 0
HIS 001 004f 00} 00} 00] 00} 00| 00) 00} 0.0} 0.0] 00) 00} 0.0} 00!} 0.0{ 00| 00| 00| 0.0
ILE 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0

ILE 001 00} 00| 00} 00} 00| 00} 00} 00] 00] 0.0} 00} 00| 00} 00} 00] 00} 00{ 0.0| 0.0

LEV 001 00j 00} 00) 00) 00} 00} 00) 00| 00 00| 0.0] 00| 0.0 00| 0.0} 00| 0.0 0.0] 0.0

LYS 00) 00) 10} 181 00] 00 15| 00| 00| 00| 00 00| 00| 00} 00| 0.0} 0.0f 0.0} 00) 0.0}

MET 00| 00} 00} 00| 00| 00| 00| 00} 00f 00} 00 0.0f 00] 0.0] 00| 0oo0] 00| 00} 00} 00

PHE H 00{ 00] 00} 00| 00| 00| 00} 00| 00} 00} 00| 0.0fj 0.0} ool 00| 00| 00| o0 co| oo

PRO j 0.0f 00f 00| 00| 0.0fj 00} 00} 00| 00| 00} 00} 00| 00] 00| 00| 0.0| 00| o0o] oo} 0.0

SER ] 00 00} 00) 00) 00| 00| 00} 0.0} 00} 00| 00f 00] 00| 00] 00| 00] 00 00| 00| 00

THR 00} 00} 00| 00} 00| 00y 00f 00| 00f 00| 00| 00| 00 00| 0.0] 0.0 0.0} 0.0} 00| 0.0

TRP 001 00f 00) 00| 00 00 00f 00 00{ 00 00] 00} 00] 0.0] 0.0] 0.0] 00] 00| 00| 0.0

TYR 00}l 00f 00} 00 00| 00| 00} 00} 00} 00f 00] 00} 00| 00| 00} 00} 00f 00 00| 0.0

VAL 00} 00) 00} 00f 00| 00] 00| 00 00| 00| 00} 00} 00} 00| 00| 00| 0.0 00| 00| 0.0
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Table 10: Number of residue-residue
interactions between oppositely charged atoms.
between pairs of B-sheets.

93

interactions and average atom contacts for
Interactions are

‘Lys

PHE

ALA |ARG {ASN | ASP {CYS [GLN |GLU | GLY | HIS | ILE | LEU MET PRO | SER | THR | TRP { TYR | VAL |
ALA 0 0 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA § 00) 00| 00| 0o 00f 0.0} 0.0] o0) 00} 00| 00} 0.0} 00 00] 0o oo] 0.0f 00l 00| 00
ARG 0 0 0 5 0 o] 11 2 0 0 0 0 0 0 0 o 0 0 0 0
ARG 00| 00)] 00| 28} 00} 0.0} 22| 20| 0o} 00! 00!} 00| 00| 00| 0.0 00| 00} oo 00| 00
ASN 0 0 0 0 04 0 0 0 0 o] 0 0 0 oy o 0 0 0 0 0
ASN 4 004 00} 00] 00| 00} 00 0.0} 00} 00| 0.0] 00| 00| 0.0} oo oo| 00} 00} 00! 0.0] 0.0
ASP 0 8 0 0 0 0 0 0 0 0 0 5 0 0 0 5} 0 0 0 0
ASP J o0| 28] 00) 00{ 00)| 00} 00} 00| 00} 00 00| 14| 00| 0.0} 0.0 00| 00| 00| 00} 0.0
cYS 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CYS § 00| 0o} 00} 00f 00] 00| 00| 00| 00} 0.0 00| 00| 0of oo| 00| oo} o00f 0ol 00| 00
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN f 00|-00) 00} 00{ 00| 00} 00| 00} 0o o0} 00} 0.0] 00| oo 00l 00f o0 00 00| 00
GLU o] 11 0 0 0 0 0 0 0 0 ol 17 0 [}} 3} 0 0 0 0 0
GLWU § 00| 22| 00| 00 00 00} oo{ oo 0o} 00| 00} 16| 00| oo o0of ool 00 00| 00| 00
GLY 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY ff0o0) 20) 00} 00§ oo} 00} 00} 00| 00) 00 00} 00} 0.0} 00} 00} 0.0} 00} 00 00| 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 5}
His 1 oo| oof 0o 00| 00] 00f 00) 0.0} 00] 00 00] o.0| 00| 00| 0.0) 0.0} 00! 0o} 0.0} 0.0
ILE 0 0 0 0 0 0 0fj. 0 0 5} 0 3} 0 0 of o 0 0 0 0
ILE. | 00} 00f 00| 00} 00| 00} 00f 00 00 00} 00] 00| 00} 00) 00] 00} oof oo} o0.0f 0.0
LEU 0 0 ol .0 0 [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU 00} 00) 00} 00} 00 00} 00} 00} 00}t 00} 00f 00| 00} 00} 00} 00| 00{ 00 00| 0.0
LYS 0 0 0 5 0 ol 17 0 0 0 0 0 0 0 0 0 0 0 0 0
LYS 00| 00| 00 14| 00} 00| 16 00| oo} 00} 00} 00| 00| oo 00f 00} 00| 00 00/ 0.0
MET 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 o] ©
MET { 00 00§ 00| 00| 00| 00| 00] 00] 00| 00| 00} co| 00| 00§ o0l 00| 00} 00] 00| 00
PHE 0 0 0 3} 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0
PHE 1 0.0} 00} 00 00| 00| 00] 00] 00| 00} 00| 0.0f 00| 00| 00) 0.0) 0ol 0o 00| 00| 0.0
PRO 0 0 0 0 0 0 0 ol -0 0 0 0 0 0 0 0 0 0 0 0
PRO ff 0.0 00| .00) 00f 00} 0.0} 00{ 00| 00| 00| coj 00 00| 00| 00] 0o 00| 00| 0.0] 0.0
SER 0 0 0 s} 0 0 0 0 0 0 0 o}l o 0 0 0 0 0 0 0
SER § 00} 00! 00{ 00} 00| 0.0f 00] 0.0 0.0} 00| 00| o0t 00| 0.0) 0.0} 0.0f 00| 00| 00} 0.0
. THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR 1 00| 00| 00| 00} 00} 00} 00| 001 00| 0o} 00} 00f 00} o0.0| 0.0] c0of 0.0] 00 00| 0.0
TRP 0 0 0 0 0 0 0 0} o] o 0 0 0 [5} 0 0 0 0 0 0
TRP 00} 00f 00} 00| 00f 0.0} 00| 0.0} 0.0] 00| 00} 0.0} 00) o0of 0.0f 0.0| 0.of- 00} 00} 0.0
TYR 0 o 0 0 0 o} o 0 0 0 0 0 0 [} 0 0 0 0 0 0
TYR | 00] 00 00| 00| 00| 00} 00| 0.0 0.oj 00} 00| 00] 0.0f oo 00} 00 00| oof 00| 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [}
VAL j 00) o0} 00| 00| 0.0} 00| 00} 004 00| 00§ 0.0| 00| 00} 00| 00| 00} 00| 00| 00} 0.0
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Table 11: Total number of residue-residue interactions and average atom

Li_

: ' contacts
for interactions between atoms of like charge.

ALA |ARG |ASN | ASP |CYS | GLN |GLU | GLY | HIS | ILE { LEU | LYS |MET | PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 Y 0 0 [¢] 0 0 0 0 Q 0 Q 0 0 [¢ 0
ALA 00| 00} 00| 00) 00] 00| 00} 00| 00} 00| 00)1 00j 00| OO} 00} 0O 0O 00! 00} 00
. ARG 0 38 0 0 [8] 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
ARG § 00} 23| 00} 00| 00 00} 00} 00} 00| 00O} 00} 1.2} 00 00} 00| 00| 00 00} 0.0]| 0.0
ASN o O 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"ASN § 00{ 00) 00} 10| 00} 00y 00| 00} 00| 00O 00j 00O} 0O| OO 0O 00| OO| OO} 00 00
ASP 0 0 11114 0 ol103| o} 0| o 0 1 0 ] 0 0 0 1 0 0
ASP 00| 00| 1.0{.22) 0.0] 00} 20} 00{ 0.0} 0.0} 00| 1.0| 00) 00| 00} 00§ 00| 10| 00} 00
CYS 0 g 0 0 0 0 [¢] -0 [¢] 0 0 0 ol O 0 0’ 0 0 0 0
cys § 00} 00| 00} 0.0j 00f 0.0} 00| 00} 00} 00} 00§ 00} 00) 0.0} 004 00| 00| 00| 00} 0.0
GLN o] 0 0 ) o 0 0 0 0 0 0 0 0 gl 0 0 0 0 0 0
GLN ff 00| 00} 00} 00 00} 00| 0.0} 00} 00} 00} 00} 0.0j OO} O0) 00¢{ OO0} 00| 0.0} 00| 0.0
GLU [¢] 0 0| 103 0 0 58 a 0 0 0 0 0 0 0 ‘0 0 0 0 0
GLU 00§ 00} 00f.20{ 00! 00} 18| 00} 00} 00| 00| 00§ 0.0) 00 00| 00| 00) 00] 0.0} 0.0
GLY 0 0 0 0 0 Q 0 0 [ [} 0 0 0 [} 0 0 0 0 0 0
GLY 00| 00| 00} 00f 0.0f 00} 00} 00{ 00| 00} 00} 00} 00J OO0} 00| 00} 00| 00{ 00} 00
HIi8 0 0 o © 0 ) 0 Y 0 0 0 Q 0 0 0 0 0 0 0 0
HIS 00} 00| 00 0.0} 00| 00} 00f{ 00 00] 00| 0.0} 00} 00| 00} 00} 00} 00| 004 00| 0.0
ILE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0
ILE 00{ oo0{ 00} 00f 00} 00} 00} 00| 00} 00} 00| 0.0} 00| 0.0] 0.0} 00} 00) 0.0} 0.0 0.0
LEU o) 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0
LEU 00| 00} 0o{ 00f 00} 00} 00| 00} 00| 00| 00] 00| o0} 00| 00| 00| 00} 00| 00} 00
LYS 0] 20] 0 1 0. 0 1] 0 0 0 0} 34 Q 0 0 0 4] 0 0 0
LYS 00| 1.2} 0o} 1.0] o0} o0} 00} 00] 00| 00} 00} 10} 00} 00| 00] 00 00| 00| 001 00
MET 0 0 0 0 o} 0 0 0 0 [ o] 0 0 ,0 0 0 0 0 0 0
MET || 0o| o0t 00} 00} 00} 00} 00} 00} 00} 00| 00| 00) 00} 00} 00f 00| 00| 0O} 00} 0.0
PHE 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0’ 0 0 0
PHE | 00] 0.0 0.0)] 0.0] 00| 00) 00| 00f{ 00) 00} 0.0fj 00f{ 00| 00| 00} 0.0} 00} 00{ 00} 0.0
_PRO 0 a 0 4] [¢] [+ o] 0 0 0 0 Q Q 0 0 O 0 0 ) 0
PRO || 0.0 00} 0.0} 00| 0.0{ 0.0f 00] 00 00§ 0.0} 00§ 00} 0.0y 00| 00| 00| 00| 00§ 0.0} 0.0

SER o] 0 0 0 0 0 Y 0 [¢] 0 0 0 0 0 0 0 0 0 [¢] 0}

SER ff o0} 0.0 00] 00§ 00 00} 00} 00} 0.0} 0.0} 00| 00| 00} 00} 00] 00| 00} 0.0] 00} 00}
THR 0 0 0 o 2] 0. 0 0 0 0 o] 0 0 0 0 o © 0 0 0
THR # 00} 001 0.0} oof o0f 0.0f 0.0f oo} 00| 00} 00} 0.0} o0} 00} 00} 0.0} 00) 00 OO0} 00O
TRP 0 0 0 11 .0 0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0
TRP 00| 0o} 00} 1.0} 0oofj 00| 06 oo} oo} 00] 00| 00fj 00 00{ 00| 00| 00| 00} 0.0] 0.0
TYR 0 0 -0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0
TYR 00} 0ol oo} 0o 0o0] 00} 0.0j 00| 00| 00| 00} 0.0} 00f 0.0} 00| 00} 00} 00) 00} 00
VAL 0 0 of o o of o0 [*) 0 2] 0 0 0. 0 0 0 0 0 o 0
VAL 00] 00| 0o} 00} 00j 00] 00| 0.0| o0} 00§ 00| 0.0} 00| 0.0} 00| 0.0} 0.0f 00} 00] 0.0
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Table 12: Total number of residue-residue interactions and average atom contacts

for interactions between secondary structures for atoms of like charge.

GLY

ALA | ARG |ASN | ASP {CYS | GLN | GLU HIS | ILE { LEU | LYS |MET | PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0
ALA § 00§ 00} 00| 00f 00) 00)J 00 00| 00f{ 00} 0.0| 00] 00 00] 00| 00| 00| 00| 001 00
ARG ol 10 0 0 0 0 0 0 0 0 0 4 ol o 0 0 0 0 0 0|
ARG Il 0.0} 14) 00| 00f 00| 0.0] 00f 0.0} 00} 0.0 0.0} 1.0| 00| 0.0} 00f o0} 0.0} 00| 00} 0.0
ASN 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 1] 0 0 0 0
ASN i 001 00| 00} 00] 00| 00} 00f.00]| 00| 00| 00} 00f 00| 0.0 00 00| 0.0] 00| 0.0} 0.0
ASP 0 0 0{ 16 0 ol 18 0 0 0 0 0 0 0 0 0 0 0 0 0
ASP | 00| 00| o0 28 00| 00| 22! 00] 00| 00] 00| 00} 0.0| 0.o| 0.0 0.0| 00| 00| 001} 00
CYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3} 0 0 0 0 0
Cys § oo| 00} 004 00| 0.0y 00) 00| 0.0} 00| 0.0) 00} 00| 00| 0.0| 0.0f 00| 0.0) 00| 0.0| 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN fj 00f 00] 00| 00§ 00} 00§ 00) 00} 00] 00) 00f 00| 00| 0o} 00} 00| 0.0] 00 00| 00
GLU 0 0 o 18 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0
Gl 1 00) 00} 00| 22} 00| 00| 20} 00| 00| 0.0} 00| 00} 00} 00| 0.0} 0.0} 0.0|] 00} 00| 0.0
GLY 0 0 0 0o{. o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0
GLY 1 00| 00] 001 00} 0.0 00} 00} 0.0 00 0.0] 00| 00} 00] 0.0} 00} 00} 00| 00| 00| 00O
HIS 0 0 0 0 0 [5] 0 [i} 0 0 0 0 0 0 0 0 0 0 0 0
HIS 00| 00} 00 00| 00} 0.0) 00} 00} 00| 0.0} 00| 00f 00| 00) 00| 00| 00| 0.0} 0.0] 0.0
ILE 0 0 0 0 0 0 0 0 0 [ ) 0 0 0 0 0 0 0 0 0
ILE 00f 00| 00y 00} 00| 00} 00} 00{ 0.0} 0.0} 00| 0.0{ 00| 00| 00| 00| 00} 0.0} 0.0} 0.0
LEU 0 0 0 0 0 ol o of "o o 0 0 0 0 0 0 0 0 [+] 0
LEU § 00| 00f 00} 00} 0.0) 00} 0.0] 00) 00] 00| 00 00| 00} 00} 00} 0.0} 00| 00} 0.0} 0.0
LYS 0 4 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 of o
LyS o0} 10] 00)] 00| 00| 00} 00] 00} 00|.0.0] 00l 10| 00] 0.0f 00] 00} 0.0] 0.0} 00| 0.0
MET 0 o] .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MET || 0.0f 0.0] 004 00| 00| 0.0} 00} 00| 00} 0.0] 00} 00} 00| 00| 0.0} 00| 0.0f 0.0| 00| 0.0
PHE 0 0 0 0 0 0 0 0 0 0 0 0o{. o 0 0 0 0 0 0 0
PHE {| 00| 00j 00}f 00| 00 0.0} 00 00| 00| 00| 00| 00| 00| 00f 00f 00 00} 00l 00} 0.0
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PRO jj 00| 00f 00| 00) 00} 00| 00| 00| 0.0f 0.0] 00| 0.0 00| 00| o0} 00} 00| 0:0f 00{ 00
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o
SER f} 00| 00] 00| 00f 00f 00| 00} 0.0] 0.0| 00| 00| 0.o] 00| 00] 00| 00) 00| 00| 00| 0.0
THR 0 0 0 0 ol o 0 0 0 0 0 0 0 [} 0 of o of ‘o 0
THA § 00| 0.0} 00) 00| 00| 00 00| 00f 00| 00| 00 oo 00} 00] 00} 00l 00| 00| 00{ 0.0
TAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TARP 00| 00} 00| 00] 00| 00| 00} 00| 0.0} 00| 00| 00| 00| 0.oj 00| 0.0} 00| 00| 0.0] 0.0
TYR 0 0 0 0 0 0 1] 0 0 ol o 0 0 0 0 0 0 0 0 0
TYR j} 00) 00} 00| 00| 00| 00| 0.0] 00| 00) 00{ 00{ 0.0] co| 00} 00| 00| 00| 00| 0.0| 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VAL | 00) 00| 00} 00| 00| 004 00§ 00} 00f 00] 0.0} 00{ 0.0f oo} o0} 00 00| 00} 0.0| 0.0
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Table 13: Number of residue-residue interactions and average atom contacts for
interactions between atoms of like charge.

pairs of a-helices.

Interactions are between

ALA ARG |ASN | ASP | CYS |GLN {GLU {GLY | HIS | ILE | LEU | LYS |MET |PHE [PRO |SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o) o 0 0 0 0
ALA f 00} 00f 00/) 00| o0} 00) 00| oo} ool 00{ 0.0] 00| 00| 00 00} 00} 0.0f 0o 00} 0.0
ARG 0 5] 0 0 0 0 0 0 0 0 0 1 0] o 0 0 0 0 o] 0
ARG ! 0.0) 13} o0} 00} 00} 00| 00| 00] 00f 00 ool 1.0] 00f 0.0] 00| 00| 00} 00| 0.01 0.0
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASN § 00 00| 00| 00} 0.0 00} 0.0] 0.0} 00| 00} 00| 00} 00| 0.0] 00| 0.0of 00} 00| 0.0} 0.0
ASP 0 0 ol 4 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0
ASP f 00} 00} 00 25! 00) 00} 1.7} 00| 00} 00} 00| 00} 00| 00] 00| 00| 00| 00| 00| 0.0
cYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0
CYys f 00} 00} 00} 00| 00} 00| 00| 00} 00| ool 00| 0.0] 0.0{ 00f 00] 00 00) 00| 00| 00
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN § oo0| 00| o0} 00| 00 00 00} 00f 00} 00} 00| 00} 00{ 00} 00 00!l 00| 00| 00 0.0
GLU 0 0 0 7 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
"GWw f oo oof oo 1.7{ 00| 00] 20| 0.0] 00| 00| 00] 00| 00) 00| 00| 00| 00| 00] 00| 00
GLY 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 5} 0
GLY oo o0} 00} 00) 00| 00} 00{ 00} 00| 00 00 00| 00| 00| 00| 00] 00| 0o} 00 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0
HIS 00)] 00| 00} 00j.00| 00| 00] 00} 00} 00| 0.0} 0.0} 00} 00} 00| 00} oo| 00| 0.0] 0.0
ILE 0 0 0 0 ‘0 0 0 0 0 0 0 0 o] 0 0f O 0 0 0 0
ILE 00) 004 00 00} 00} 00 00} 00| 00| 00| 00| 00| 00} 0.0l 0.0} 0.0 00| 00| 00} 0.0
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU 4 00y 00f 00 00| 00} 00} 00| 00} 0.0} 0.0} 00} 00| 00| 00| 00| 00| 0.0| 00| 00| 00
LYS 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LYS f oo 10} 00 00| 0.0} 00f 00} 00 00] 0.0t 00] 0.0} 00| 00| 00} 0.0 00| 0.0] 00| 0.0
MET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MET J 00) 00| 00} 00| 00{ 00| 00f 00| 00| 0.0} 0.0 00} 00| 00| 00f 00| 00| 00 0ol oo
PHE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHE ff 0.0} 00| 00| 0.0{ 00f{ 00| 00f 0.0} 00} 00| 00| 00| 00f 0o0{ 00} 00| 0.0f 0.0| 00| 0.0
PRO 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 ol o 0
PRO f 00| 00| 00) 00} 0.0| 00] 00| 00| 0.0f 0.0l 00] 00] 00| 00| 00f 00| 00| 00) 00| 0.0
SER 0 0 s} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER f| 00| 00| 00} 00} 00) 00) 00| 0.0} 00| 0.0} 00| 00| 0.0] 00 00j.-00} 00| 00| 00} 0.0
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0
THR § 0ot o0} 00} 00| 00§ 00) 00} 00| 0.0f 0.0] oo 00| 00] 00| 0o} oo} 00| 00} 0.0} 0.0
TRP [} 0 0 0 0 0 0 0 0 0 0 0 0 0 [3} 0 0 0 0 0
TRP fl 00} 00} 00| 00} 00| 00| 00| 00§ 00} 00§ 00} 00| 00| 00| 00 00| 0.0 00| 00l 0.0
TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0
TYR | 00) 00| 001 00{ 00| 00] 00| 0.0} 0.0] 0.0} 0.0] 0.0} 00| 00 00 001! 00} 0.0} 00 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VAL § 00} 00) 00) 00| 00} 00{ 00] 0.0| 0.0| 00 0.0f 00| 00| 00} 00} 00| 00} 0.0} 00| 0.0
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Table 14: Number of residue-residue interactions and average atom contacts for
interactions between atoms of like charge. Interactions are between
a-helices and R-sheets.

ALA |ARG | ASN | ASP | CYS |GLN {GLU | GLY | HIS | ILE [ LEU | LYs [MET | PHE |PRO | SER THR | TRP | TYR | VAL
ALA 0 o] -0 Q 0 0 0 0 [1] 0 0 0 [¢) 0 0 0 0 1) 0 )
ALA 00 o0} o0} 00| 00) 0.0y 00} 00 00 00| 00| 00f 0.0} 00f 00| 00] 00 0.0{ 0.0} 0.0
ARG 0 1 0 0 0 0 0 0 0 0 0 1 0. 0 0 0 0 0 0 0
ARG  00f 10 00| 00f 00} 00| 00} 00| 00| 0o oo 10} 00 0ol 00 004§ 004§ 00] 00{ 0.0
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q [¢] 0 o 0 Y
ASN H 00| 00} 00| 00| 00] 0.0} 00} 00{ 00| ool 00 00] 0.0] 00} 00 00| 00} 00{ 0.0} 0.0
ASP 0 0f 0 4 [¢] 0 4 [¢] o] 0 0 0 Q 0 0 0 0 0 0 0
ASP 001 00} 00) 25| 00| 0.0] 25| 00| 00| 0.0} 00| 00| 00 ool 0.0/ 00 00{ 00| 00} 00}
CYS 0 0 [¢] 0 o} 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0
CYS. 00| 00{ 00} 004 00f 0.0 00} 00 00| 00| 00 00| 0.0 00| 00) 00} 0.0) 00} 00| 0.0

GLN 00) 00} 00| 00) 0.0} 00} 00)J 00{ 00| 0.0| 0.0] 0.o] 00] 00| 0.0 00} 00{ 00{ 00}y 0.0

GLU 00} 00} 00| 35| 00] 0.0) 20| 00] 00} 00| 00| 0.0f 0.0] 00| 00| 0.0} 00 0.0 00{ 0.0

GLY f 00]| 00} 00| 00} 0.0] 00] 00| 00| 00l 00| 00 0O 00{ 001 00 00| 0.0} 00| 06| 0.0

His Y 0 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 0 0 0 0
HIS 00} 00) 00y 00 00f 00| 00} 00| 00} 00| 00| 0.0} 0.0 oo 00| 00| 00 0.0} 00| 0.0
ILE (o} 0 a 0 0 0 0 o] 0 o] 0 o} 0 0 0 0 0 0 0 0

ILE 00) 00| 004 00| 00 00] 00| 00 00] 0.0} 0.0f 00| o0f 00] 00| 0.0} 00 00} 00 0.0

LEU 00} 00f 00! 00| 00] 00| 00} 00f 00{ 0.0f 00f 00| 00| 00| 00| 00! 00| 00| 00 0.0

LYS 00 10) 00} 004 004 00| 00] 00| 00} 00| 00] 1.0 oo oo oo} oo ool 00| 00! 00

-MeETjoof 00] 0.o| 00| 00) o0) 00{ 00) 00f 00| 00| 00] 00| 00 00 00} 00} 0.0 00} 0.0

PHE 0 0’ 0 Q 0 0 0 [ 0 0 0 0 4} 0 0 0 [] 0 0 0

PHE # 00| 00| 00! 00{ 00( 00} 0.0] 00| 00] 0o oo 00| 00| 0.0 00) 00] 00) 001 001 0.0

PRO 0 0 0 0 o] 0 0 [*] 0 0 0 [¢] 0 0 0 0 0 1] 0 0

PRO 1 00]| 00) 00] 00f 0.0| 00] 00| 00] 0.0] 00| 00| 0.0f 00| 00| 00| 00| 0ol 0ol oo 00
-SER 0 0 0 O 0 0 0 0 gl o of o 0 0 0 0 0 0 o] 0

SER 00) 00} 00} 00 00| 00| 00 00f 00 00} 00| 0.0} 00| 00| ocof 00 oo 00| 0o0{ 0.0

THR 00) 00f 00} 00} 00f 00| 00] 00| 00] 00} 00| 0.0} 00 00| 0.0] 00| 00] 00| 00| 0.0

TRP 0].0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 0 0 0
" TRP 00| 00) 00} 00f 00} 00| 00] 00} 00| 00} 00] 00{ 00| 00 00| 00| 0o 00| 00} 0.0

TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VAL ) 0 o} 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 1]
VAL § 00) 00} oo} 00| 00) 0.0f 00f 00f 00| 0.0] 00| 0.0] 00| 00] 00| 00| 00! 00| 0O 0O
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Table_ 15: Number of residue-residue interactions and average ‘atom contacts
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interactions between atoms of like charge.
and a-helices.

3-sheets

for

Interactions are between

ALA {ARG | ASN | ASP | CYS | GLN {GLU | GLY | HIS | ILE | LEU | LYS {MET |PHE {PRO { SER | THR | TRP | TYR | vaL
ALA 0 o) 0 0 0 0 0 0 0 0 0]. 0 0 0 ) 0 0 0 0 0
ALA § 00} 00§ 00} 00| 00| 00{ 00f 0.0} 00 00} 00) 0o6f 00} 00} 00| 0.0] 0.0] 00| 0.0f 00
ARG | © 1 0 0 s} 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
ARG § 00| 10} 00| 00 00} 00 00§ 0.0} 00} 00| 00] 1.0} 00| 00 0.0 00| 0.0l 00{ 00| 0.0
ASN 0 0 0 5} 0 O 0 0 0 0 0 ol o 0 0 ol o 0 0 Q
ASN § 00| 00J° 00} 00 00} 00) o0} 00f 00} 00 00} 00} 00} 00| 0.0] 00| 0.0} 0.0] 00| 0.0
ASP 0 0 0 4 0 0 2 0 0 0 0 0 0 0 ol "0 0 [5) 0 0
ASP § 00| 00| 00| 25| 00} 00 35| 00} 00| 004 00| 00| 00{ 0.0} 00| 00} 00| 00} 00| 0.0
cYsS 0 0 0 0 o] o 0 0 0 0 0 of o 0 0 0 0 0 0 0
Cys f oo} 00| 00} 00} 00)J 00} 00| 00| 00} 00/. 00| 00| 00| 00{ 00} 00| 00| 00| 00| 0.0
GLN 0 0 0 1} 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0
GLN J 00f{ 00 00} 00} 0.0) 0.0f 00| 00) 00| 0.0] 00| 0.0 00| 00| 0.0} 00| 00| 00| 00| 00
GLU 0 0 0 4 0 0 2 0 0 0 0 0 0 0 3} 0 0 0 0 0
GLU §00]| 00| 00f 25] 00| 00| 20| 00} 00} 00| 00{ 00) 00{ 00| 0.0} 00| 0.0f{ 00| 00| 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3} 0 0 0 0:
GLY § 00} 00| 00} 00| 00) 00} 00} 00} 00) 00} 00] 00] 00| 0.0} 0.0] 00] 00} 00| 00| 0.0
HIS 0 0 0 0 1] 0 o} o 0 0 0 0 1] of o 0 0 0 0 0
HIS 00} 00} 00} 00| 00} 00| 00} 00} 00} 00| 0.o| 0.0} 00| 0.0} 0.0( 0.0) 0.0] 00| 00} 0.0
ILE 0 0 0 0 0 o} o 0 0 0 0 0 0 0 0 0 0 0 0 0
ILE 00| 00 00} 00} 00] 0.0} 0.0/ 00§ 00f 00| 00) 00} 00 00 00| 00| 00f 00} 00} 00
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [+}
LEU § 00} 00} 00} 00| 00| 00] 00| 00{ 00} 00| 00| 00§ 00| 00) 00} 0.0 00| 00} 0.0} 0.0
LYS 0 1 o} 0 0 0 0 0 0{ ‘0 0 2 0 0 ol 0 0 0 0 0
LYS § 00] 10| 00| 00| 00 00| 00| 00 00| 00| 00| 10| 0.0} 0.0f 00| 00| 00§ 0.0} 0.0| 0.0
MET 0 0 0 0 0 0 0 0 0 0 [s) 0 0 0 0 0 o] © 0 0
MET [} 00§ 00] 00} 00| 00) 0.0] 00| 00| 00{ 00} 00| 00f 00| 00] 00| 00| 00| 00] 0.0] 0.0
PHE 0 0 0 0 0 0 [s} 0 0 0 Q 0 0 0 0 0 0 0 0 0
PHE § 00| 00| 00| 00} 00} 00] 00} 0.0} 00| 00| 00| 0.0} 0.0] 00! 00| 0.0] 00 00| 00| 0.0
PRON ol o ol o 0 0 ol ol o] ol o 0 0| o 0 of ol o o} of |
PRO § 0.0 | 00f 00| 00| 00| o0f 0.0} 00f 00f 00| 00 00| 00| 00| 00 00| 00| 00| 00| 00| °
SER 0 0 0 0 0 s} 0 0 0 0 0 0 0 3} 0 0 0 0 0 0
SER ] 0.0{ 00| 00f 004 00| 00| 0.0} 00) 0.0} 0.0) 00/ 00} 00} 00} 0.0) 00) 00/ 00| 00| 0.0
THR 0 o|l. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o}
THR § 00| 00| 00f 00f 00| 00} 0.0} 00} 0.0} 0.0 00f 00| 00!l 00| 0.0f 0.0 0.0 0.0{ 0.0} 0.0.
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 o|l. o 0 0 o/l o 0
TRP | 00| 00| 00{ 00} .0.0| 00| 00] 0.0} 0.0oj 0.0 0.0j 0.0} 0.0f 0.0f 00| 0.0 0.0f 00{ 0.0} 0.0
TYR 0 ol o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYR § 00 00| 001 00] 0.0j 0.0} 00| 00| 00| 00 00| 0.0] 00 00) 0.0) 00| 0.0} 00 00] 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0
VAL § 00{ 00| 00} 00f 00f 00| 00| 00} 00} 0.0 0.0f 0.0] 00| 00} 00| 00| 0.0} 00{ 0.0} 0.0
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Table 16: Number of residue-residue interactions and average atom contacts for
interactions between atoms of like charge.

pairs of -sheets.

Interactions - are between

ALA | ARG [ASN | ASP |CYS | GIN |GLU {GLY | His | 1Le {Leu | Lys |meT fPHE |PRO | sER | THR { TRP | TYR | VAL
ALA o[ .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA 1 00) 00} 00) 00| 00| 0.0! 00| 00} 00] 0.0{ 00| oo| 0of oo| 00| 00! 00| 00| 00/ 00
ARG 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
ARG § 00} 20t 004 00] 00} 0.0 00} 00f 00} ool oof 10| co| 0o0f o0] 00| oo 0o} 00| 00O
ASN 0 0 0 0 0 0 0 0 0 0 of © 0 0 0 0 0 0 0 0
ASN ) 00) 00| 00) 00| 00) 00] 00) 00 00] 00 00| oo 00| oo oo 00| 00| 00| 00| 0.0
ASP 0 0 0 4 0 0 5 0 5} 0 0 0 0 0 0 0 0 0 0 0
ASP 00| 00) 00| 30| 00| 00| 20} 00| 00} 00} 00| 0.0] 00f 00| 00| 0.0] 00| 0.0f 0.0} 00
cYs 0 0 0 0 0 0 0 ol o 0 0 0 Q 0 0 0 0 0 0 0
LYs oo 00| 00) 00) 00 00{ 00} 0.0} 0.0f 00} 00} 00| 00| 0.0] o0} 0.0} 00] 00| 001 0.0
GLN o o 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN § 00f 00| 00| 00| 00} 00} 00| 00| 0.0 0.0f 00| 0.0f 00| oo) o0 00] oo 00| 00! 0.0
GLU 0 0 0 5 0 0 0 ol ol o 0 0 0 0 0 0 0 0 0 0
GLU 00 00| 00} 20) 00} 00} 00| 00 00{ 00} 00 00| 0.0f oof-00} 00| 00f oo/ 00 00
GLY 0 0 0 0 0 o o 0 0 0 0 0 0 0 0 o] o 0 0 0
GLY § 00| 00} 00) 00f 00] 00| 00} 00] 06 00| 0.0} 0.0f 00| 00| 00}t 00| 00| 00| 00| 00
HIS 0 ol .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HIS 001 00| 00| 00} 00} 00} 00) 00) 00} 00} 00/ 00| 00| 00| 0.0) 0.0] 0.0} 0.0] 00| 0.0
ILE 0 0 0 0 0 0 o{ o0 0 0 0 0 0 o]l o 0 0 0 0 0
ILE 00) 00| 00) 00| 00| 00} 00) 00| 0.0{ 00 0.0 0.0| 00| 00| 0.0 00| 00| 0.0l 00| 0.0
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0
LEU H 00f 00] 00| 00t 00} 00} 00} 00} 0.0 0.0} 00| 0.0} 00] oo} 0o} 00| o0.0of 0.0} 00| 0.0
LYS [+} 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
LYS § ool 10} 00} 00| 00} 00} 00) 00}l 00| 00| 00| 1.0) 00| 00} 00} 00| 00| col oo oo
MET ol -0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o ol
MET | o0{ 00| 00f 00| 00| 00| 0.0 oo| 00| 00} o.0}f 00f 0oof ool 00| ool 00f oo} ool oo
PHE [} 0 0 0 0 0 0 0 3] 0 Q 0 0 0 0 0 0 0 0 0
PHE | 00} 00 00| 00j 00} 00| 0.0j 00| 00| 00| 00| 00| 0o} 00f 00 0.0f.00] 00| 00} 00
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5} 0 0
PRO || 00| 00} 00| 00| 00f{ 00 00f 0.0f{ 00| 00| 0.0] 00| 00| 00| 00| 00] 00| 0.0 0.0| 0.0
SER 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0
SEA § 0.0} 0.0} 00} 00] 00| 0.0} 0.0] o.0f 00f 0.0f 00f oo 00| 00| 00| 00| 00| 00| 0.0} 0.0
THR 0 0 0 0 0 [5] 0 0 0 0 0 0 0 [ 0 Q Q 0 5] 0
THR f oo oo} 00| 00 00f 0.0} 0.0 o0} oo} 00| 00| 0o 00| 00] 00 00| 00| 00| 00 0.0
TRAP 0 0 0 0 0 0 0 0 0 0 ol "o 0 0 Q 0 0 0 0 0
TRP 1 00) 00| 00| 00| 00)] 00| 0.0} 00 00| 00 0.0] 00| 00} 00| 00| 0.0] 00| 0.0f 00| 0.0
TYR 0 0 0 0 0 0 0 0 o] o 0 0 0 [} 0 0 0 0 0 0
TYR J oo 00| 00f 00| 00f 00] 0.0} 00| 00] 00| 0.0} 00f 00| 00| 00| 00/ 00] cof 0o/ 0o
VAL | "o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VAL || 00| 00} 00|-00) 00| 0.0} 0:0] 0.0) 00} 0.0} 00| 0.0) 0.0) 0.0] 0.0 00| 0.0} 0ol 00| 0.0
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Table 17: Total number of residue-residue interactions and average. atom contacts
~ for interactions between charged atoms and backbone carbonyl -atoms.

ALA {ARG |AsN | asP lcys Jan e faty | s | e | weu | Lys |MeT [eHe | pro | sEd | THR TRP { TYR | VAL
ALA 0 0 0 0 0 1 o] 1 0 0 1 2 0 0 0 0 0 0 0 1
ALA ) 00| 00} 00| 00| 00{ 10} 00} 10| 00| 0.0) 1.0] 10| 0.0f 0.0f 00] 00| 00| 00 00 t.0
ARG ]| 28] 13| 19| 20 8 8| 12} 31] 15 6] 28] 14 7] 13| 23| 23§ 19 41 12| 13
ARG § 1.2 164 12| 1.1] 1.0) 120 1.2} 12| 1.1] 1.2 1.2] 12 13| 1.4 1.2 1.9 140 12§ 111 1.2
ASN 0 0 0 [1] 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0
ASN I 00§ 00| 00} 00) 00| 00} ool 0o 00| 10} 10 0.0] 00| 00| 00) 00 00] 00| 004 00
ASP 14 9} 21 9t 10{ 18| 18] 29 41 1] 10} 41 4 9 2} 26} 38 44 15} 15
ASP fl14] 127 t1]) 12] 1.1) 13} 124 1.2} 10} 1.2] 11| 15| 1.2] 12| 10| 1.2} 13| 10| 1.1} 1.2
cYs 0 0 0 0 [ 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0
CYS || 00} 00| 00} 00| 00} 00} 00| 00| 00| 00| 00| 10} 0.0] oo} 10| ool 0o0f 00( 00 0.0
GLN 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN j| 10| 00} 00| 00| 00 00) 00| 00} 0.0{ 0.0] 00| 00f 0.0] 00| 0.0f 00| 00| 001 0.0} 0.0
GLU 5 41 10 8 1 4 2| 14 5 3 3 8 2 7 2 5 3 2 4 [
GW j10] 10 11] 1.2 1.0] 1.0} 10] 1.2 12] 10l 10] 13| 10| 13 1.0} 10] 13| 10| 10] 1.0
GLY 0 2 0 1 ] 0 11 o 0 0 0 0 0 0 0 0 0 0 0 0
GLY 1 00] 10| 0.0) 10} 00] 00| 10| 00| 00| 00} 0.0) 0.0§ 00 00| 0.0] 00] 0o 00| 00| 0.0
HIS 0 0 0 0 0 0 o} 0 0 0 0 0 0 0 0 0 1] 0 0 0
His oo 00 00 001 00 00} 00} 00f 00f 00| 0.0l 00| 00| oo} o0} 0.0l 00| 00} 00} 0.0
ILE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0
ILE 004 00| 00f 00f 00| 00| 00 00| 00| 00| 00| 00]-00} 0.0] 00) 00| 00 00| 00} 00
LEU 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
LEU J 00) 00| 10| 00} 00} 00} 00} 00) 00} 00| 00) 1.0] 00| 00| 00 00} 00} 00| 00} 00
LYS 26 71 22| 18 1 10} 1] 23 s{° 8| 194 18 2 8 41 24] 18 1 6f 15
Lys § 10} 10} 10} 10] 10 10 10} 10] 1.0| 1.0} 1.0} 1.0 15| 10} 1.2} 10} 1.0} 1.0] 1.0] 1.0
MET ol o 0 0 o -0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
MET 1 00| 00f 004 00| 00| 00t 00| 0.0] 00| 0o} 0.0{ oo| oo| oof 1.01*1.0] 00f 00l 00| 0.0}
PHE 0 0 0 0 0 [+) 0 0 0 0 0 0 1 0 0 0 0 0 0 0
PHE § 004 00 00 00} 00 00} 00| 00} 00| 00} 00| 00| 10| 00] 00| 0.0] 00| 00| 00f 0.0
PRO 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PRO 00| 00{ 10| 00) 00) 00) 00| 00 0.0{ 00{ 00| 00] 00} 00| 00| 00| 00} 00| 0.0} 0.0
SER 0 0 0 0 0} o 0 0f o 0 0 0 1 0 0 ] 1 0 0 0
SER Jf 0.0] 00| 00| 00)| 00} 00| 00| 0.0f 00} 00| 00| 00| 10| 00| 00| 10| 101 00 00| 001}
THR 0 o] o] 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 [o] 0
THR 00| 00§ 00 00| 00) 0.0f 00} 00| 00} 00}f{ 00} 00} 00} 00} 00| 0.0} 00 00| 0.0} 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 0f o 0 0 0 0 0 0 0
TRP 00} 00) 00| 00| 00} 00| 00| 00| 00| 00§ 00| 00| 00| 00| 00| 0.0 00l 00| 00| 0.0
TYR 0 0 ] 0 0 0 0 0 0 0 of © 0 0 0 0 o] o 0 0
TYR 1 00| 00 00| 00| 00| 00| 00! 00| 00| 00} 00f 00| oo 00l 00} 00l 00} 00] 0.0} 0.0
VAL 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0{
VAL § 00) 00} 00f 00] 00| 00 00] 10§ 0] 00 0.0] 00) 00 0.0] 0.0 oo 00 .00} 00} 0.0
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Table 18 Total number of residue-residue interactions and average atom contacts
for interactions. between secondary structures for charged atoms and

backbone carbonyl atoms.

ALA |ARG |ASN | ASP |cys | GiN |Gy | aLy | His ILE | LEU | LYS |MET | PHE { PRO { SER | THR | TRP | TYR | VAL

ALA 0 0 0 0 Q 0 0 0 0 0 0 [}] 0 0 [*] 0 [*] 3] 0 0
ALA 00y 00} 00) 00) 00| 00| 00| 00| 00f 00| 00| 00| 0.0f 0.0 00] 0.0 00} 0.01f 00] 0.0
ARG 5 4 7 1 2 2 3 10 4 4 8 3 5 3 1 1 7 1 3 2]
ARG 10} 1.0) 10¢ 10| 1.0 10 10| 13] 10} 10} 10§ 10{ 1.2} 1.0} 1.0} 1.0 0] 20| 10§ 00
ASN [*] 0 0 2] 0 0 4] Q 0 0 2] [»] 0 0 0 Q 0 a "] 0
ASN 00} 00) 00y 00} 00} 00} 00f 00) 00f{ 0.0f 00| 0.0} 0.0] 00} 00| 0.0f 00| 0.0} 0.0| 0.0
ASP 1 1 1 Q 0 2 2 4 1 1 2 0 ‘0 [+] 1 Q 5 1 2 2
ASP 1.0¢ 10! 10} 00} 00} 1.5 i0{ 104 10| 20} 10} o0} 00§ 00} 1.0} 00{ 18| 1.0| 1.0] 1.0
cYs 0 0 0 0 [} 0of 0 QO 0 0 0 0 0 0 0 0 2] 0 0 0
CcYS 00| 004 00{ 00 00| 00 00| 00)J 00| 00} 00} 0.0 0o 0.0] 00f 00| 0.0) 0.0} 0.0} 0.0
GLN 0 0 0 0 0 0 0 Y] 0 [*] 0 0 0 Q 0 0 0 0 Q0 0
GLN 004 00| 00| 00| 00| 00} 00} 0.0] 0.0} 00§ 0.0 00| 00| 00| 0.0} 00| 00| 00| 00| 0.0
- GLU 1 [ 0 0 0 0 1 2 0 0 1 2] .0 2 0 s} 4] Y] [+] 0
GLU 10} o0} o0} 00| 00| ooj 101 10| 00{ 00 10) 10| 00| 1.0| 00} 00| 0.0 00| 00| 0.0
GLY "] 0 0 "] 0 0 ] 0 g’ [*] 4] 0 4] 0 0 0 [*] [*] 0 0
GLY 00) 00| 00} 00} 00| 00} 00) 0.0}y 00| 0.0} 0.0f{ 00| 00f 00§ 0.0} 0.0] 00| 0.0] 00| 0.0
HIS 0 0. 0 0 0 0 0 0 0 0 0 Y 0 0 0 0 0 0 0 0
HIS 00} 00} 00} 00) 00| 00f 00fj 00| 00} 004} 00| 00} 00} 00} 00| 00} 00} 00} 00} 0.0
" ILE 4} Q 0 0 0 0 0 [*] 0 Q 0 0 0 [} 0 0 0 o] 4] 0
ILE 00} 00| 00} 00| 00 00) 00} 00) 00 00 00} 00} 00| 0.0} 00| 00{ 00! 0.0| 0.0] 0.0
LEU 0 0 0 [} 0 0 0 0 0 0 0 0 0 s} 0 0 [} 0 0 0
LEU 001 00} 00) 00} 00f 0.0} 00 0.0} 00§ 00| 00| 00} 00| 00| 00 0.0] 00| 00| 0.0} 0.0
LYS 4 2 2 1 0 1 2 1 0 1 3 2 0 2 0 5 3 0 0 Q
LYS 10} 10} 10} 101 0.0 1.0 i0{ 10) 001} 10 1.0 0] 00| 10| 0.0} 1.0} 1.0 0.0 0.0 0.0
MET Q' 0 0 0 Q 0 "0 0 [*] 0 [*] 0 0 0 0 0 0 [*] 0 0
MET || 00| 00| 00} 00] 00| 00} 00| 00] 00| 00] 00} 00| 00} 00| 0.0} 0.0] 00| 00| 0.0| 0.0
PHE 0 0 0 [ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0’
PHE 00| 004 00| 00 0.0 00 00} 00} 00| 00 00| 00] 0.0} 0.0| 0.0 00| 00| 0.0] 00| 0.0
PRO 0 0 0 .0 4] Y] 0 [+] [ 0 [ [s] ] 0 a 0 0 0 0 0
PRO 00} 00} 00y 00} 00| 00) 00} 00 00| 0.0} 00| 0.0} 00| 00] 00} 00f 00| 0.0| 0.0| 0.0
SER 0 0 0 [+ [} s} 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER 00| 00} 00] 00| 00{ 00 00f 0.0] 0.0} 0.0} 0.0} 0.0f 0.0 00| 0.0] 00| 00| 00} 00{ 00
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR 00t 00} 00| 0.0f 00 00} 00| 0.0) 0.0of 00f 00} 00| 0.0f 0.0f{ 0.0 00| o0} 00} 00} 0.0
TRP 0 0 0 0 0 [*] 0 .0 [*] 0 O 0 0 0 0 [+] 1) 0 0 0
TRP 00) 00} 00§ 00y 00 00} 00 00) 00| 00} 00§ 0.0} 00| 00| 00| 0.0f 00] 0.0] 0.0} 0.0
TYR -0 0 0| 0 0 0 0 0 0 [} Q Q 0 0 0 0 [*] 0 0 [+]
TYR 00} 00} 00} 00} 00 004 00} 00} 00} 00} 00) 00§ 00| 00| 00| 0.0f 00} 0.0} 00§ 0.0
VAL 0 0 0 0 0 0 0 0 1 0 0 0 0 0 [} [} [ 0 4] 0
VAL 00) 00| 00 00| 0.0} 00| 004 0.0} 10} 00} 0.0} 00| .00] 00} 00| 00] 00} 0.0f 00| 00
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Table 19: Number of residue-residue interactions and average atom contacts for
interactions between charged atoms and backbone carbonyl oxygen
atoms. Interactions are between pairs of a-helices.

ALA |ARG JASN | ASP |CYS [GLN |GLU {GLY | HIS | ILE | LEU | LYS |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 .0 Y] 0 0 0 0 0 0 O [} 0 [¢] 0 0 0 5] 0
ALA 00} 00) 00} 00} 00| 00| 0.0] 00) 00| 00} 00 00 00| 00 00f 00} 00} 00l 00} 00
ARG 5 4 3 1 0 1 3 3 3 0 8 2 2 3 0 0 4 0 2 [+]
ARG 1 10] 10} 10] 101 00| 10) 10| 13§ 10| 00| 10| 1.0} 15] 10 00| 00| 10{ 00| 1.0 0.0
ASN 0 0 0 0 0 0| O 0 0 0 0 0 0 0 0 0 0 0J. 0 0
ASN 90} 00) 00) 00| 00} 00/ 00] 00} 00| 00} 00} 0.0} 00} 0.0 0.0 00| 0.0 0.0} 0.0 0.0
ASP 1 0 0 0 [¢] 1 0 0 1 0 ol "0 0 0 0 0 0 1 0 1
ASP 104 00| 00) 0.0} 00| 20} 00| 00| 10} 0.0} 00} 00} 0.0] 00} 00} 00| 00} 10) 0.0) 1.0
CYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 Y
cYS 0041 00| 00 00| 00| 00| 0.0} 00} oo0f 0.0f 0.0j 0.0] 00| 0.0| 0.0 0.0f 00| 00} 0.0} 00O
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0} O
GINJHo0) 00} 00} 00f 00| 0.0} 00| 0.0} 00| 00| 00| 00} 00} 00 00| 00 00| 00| 00| 00
GLU [} 0 0 0 0 o) 0 1 0 0 1 0 0 0 0 0 0 0 0 2]
GLU 00| 00) 00} 00| 00| 00 00| 10§ 0.0} 00 10} 0.0} 00| 00| oo} 00| 00| 00| 0.0 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ‘0 0 0
GLY 004y 00} 00 00} 00} 00] 00| 00} 00| 00§ 00| 00} 00| 00} 00} 00} 0.0} 0.0] 0.0} 0.0

HIS 0 0 0 0 0 0 0 Q 0 [\] o0l 0 0 0 2] 0 0 [ 0 0
HIS 00) 00) oo0f 00} 00| 00} 00| 00} 00} 00| 0.0] 00] 0.0} 00] 00} 00| 0.0} 0.0} 0.0} 0.0
ILE 0o Y 0 0 0 0 0. 0 0 0 0 0 0 [+ 0 0 0 0 0 0

LE 00]| 004 0.0} 00| 00| 00§ 00} 00| 00] 0.0f 00 00| 00| 0.0{ 00| 00{ 00| 00| 00| 00
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU § o0} 00| 00| 00} 00} 0.0] 00| 00} 00} 0.0f 00| 00| 00} 00| 00 00| 00| o0l 00| 00
LYS 2 1. 1{ o 0 0 [ 0 o] o 2| 2] o 0 0 2 0 0 0 0
LYS § 1.0 10} 10| 00| 00| 00 10| 00}{ 00| o0} 10f 1.0} 00| 00| 00| 1.0} 00| 00} 00} 0.0
MET 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 o o 0 0
MET | 0.0) 00} 00} 00} 00} 00 00} 00] oo| o0} 00| 00} 00} 00| 00 00§ 00) 00| 00} 00
PHE 0 0 0 0 0 0 0 0 0 0 [}} 0 0 0 0 0 0 0 0 0
PHE ff 0.0} 00| 00 00} 00| 00} 00} 00| 00| 0.0} 00| 00} 00| 0.0f 0of 00 0.0] 00| 00| 0.0
PRO 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 o o Q 0.
PRO § 00| 00) 00) 00| 00| 0.0] 00| 0.0 00| 00| 00f 0.0f 00| 00| 00| 0.0f 00| 00} 00} 0.0
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER § 00| 00} 00| 00{ 00] 00| 00| 00| 00f 00) 00| 0.0} 00 0.0) 00| 0.0) 00} 00| 0.0] 0.0
THR 1] [5} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR j o0} 00| 00} 00| 00| 00} 00) 0.0f 00} 00} 00| 00| 00| ool 00} 00| 0o 00| 00§ 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JRP # oot 00| 00| 00} 00} 00} 00| 00| 00} 00| 0.0} 00| 00 0.0 0.0 0o} 00| 00| 0.0 0.0
TYR [3} 0 5] 0 ol o 0 0 0 0 0. © 0 0 0 0 0 0 0 0
TyR-j00f 00| 00| oof 00| 00 00| 00} 00} 00| 00) 00| 00| 00| oo 00f 0.0} 00} 00| 0.0

VAL 004 00| o0f 00 00 00} 00j 00f{ 00| 0a} 00| 00f 00| 00| 00) 0.0f 00| 00| 00| 0.0
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Table 20: Number of residue-residue interactions and av’efage atom contacts for
interactions between charged atoms and backbone carbonyl oxygen

atoms. Interactions are between a-helices and R-sheets.

ALA ARG |ASN | AsP {CYS |GLN |Gy |GLY | His | 1te | Leu | Lys {meT |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA jloof 00} 00| 00] 00| 00| 00f 00J 0.0} 00} 00| 0.0) 00| 0.0} 00 00| 0o0f 00| 0.0} 0.0
ARG 0 0 1 0 1 0 0 1 0 4 0 [} 2 0 1 0 0 0 0 0
ARG {| 0.0) 00 10} 00} 10} 00| 00} 20| 00} t0} 00| 0.0 1.0§ 0.0] 1.0f 00| 00| 00| 00 0.0
ASN 0 0 0 1) 0 0 0 0 [} 3] 0 0 0 0 0 0 0 0 0 0
ASN fjo0| 00| 00| 00| 00 0.0y 00| 00| 00} 00o{ 0.0} 0.0f 0.o] 0.0} 00| 00| ool 00| 00} 0.0
ASP 0 0 1 0 0 0 1 3 0 1 0 0 o} -0 [5] 0 2 0 0 1
AsP f oo oo 10) 00| 00} 00] 1.0{ 1.0} 00} 20| 00| 00| 0.0} 0.0] 0.0f 00| 20| o0f 00} 1.0
CYS of o 0 0 0 0 0 0 0 0 Q 0 o] 0 0 0 0 0 0 0
Cvg o0} 00) 00} 00} 00 0.0} 00| 00| 00| 0.0 0.0 0.0§ 00| o.of 00| 00{ 00| 00| 00 0.0
GLN [3} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN 00| 00] 00f 00| 001 004 00} 0.0} 00} 00} 00} 0.0} 00f 0.0 0.0|] 00) 00f 00| 001 0.0
GLU 1 0 5] 0 [5} 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0
GlU fl 101 00| 00} 00| 00} 00} 00} 00 00} 0.0{ 00|.1.0f 0.0} 1.0] 00] 0.0} 0.0f{ 00| 0.0} 0.0
GLY 0 0 0 0 [+ [} 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY l o0) 00) 00} 00} 00} 00| 00 00) 00| 00§ 00| 0.0} 0.0] 00} 00) 0.0} 0.0} 00| 00| 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0
H8 [ oo} o0} 00] 00 00| 0.0} 00}.00} 00| 00§ 0.0 00| 0.0} 0.0 00f 00 00| 0.0} 00| 0.0 N
ILE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ILE 00y 00| 00f 00) 00| 00] 00} 00} 00| 00) 0.0 0.0 00| 00§ 00 00} 00 00| 0.0) 0.0
LEU 0 0 0 0 0 0 0 0 0 of .0 0 0 [} 0 0 0 0 0 0
LEU j 00} 00} 001 00} 00| 00} 00} 00} 00] 0.0] 00] 0.0] 00| 00} 00| 0.0] 00} 00| 0.0} 0.0
LYS 0 o] o 0 0 1 1 [ ["} 0 0 0 0 [} 0 0 2 0 0 0
Lys  o0) oo0of o0} 00} 00 10 10) 00} 00| 00 0.0} 00| 00{ 00| 0.0} 00| 10| 00| 00| 0.0
MET o] .o0].o0 0 0 0 [} 0 0 0 0 0 0 0 Q 0 0 0 1] 0
MET | 00] 0.0y 00) 00} 00 00| 00} 00] 0.0 0.0} 00| 00| 0.0} 00| 0.0] 0.0} 0.0 00| 0.0} 0.0
PHE 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 o} -0 0
PHE | 00) 00| 00} 00}.00) 00| 00} 00] 0.0} 0.0y 00] 0o} 00} 00| 0.0} 0.0} 00| 0.0} 0.0} 0.0
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [+]
PRO f 0.0f{ 00} 00| 00y 00f 0.0} 00 0.0) 00| 0.0{ 00| 00§ 00| 00| 00| 0.0] 00| 0.0f 00| 0.0
SER 0 ol o 0 0 0 0 0 0 ol "0 0 0 0 0 0 0 0 0 0
SER } 00| 00| 00| 00|} 004 00} 00) 00} 00] 00} 00| 0.0| 00| 00} 00] 0.0} 00| 0.0} 00} 0.0
THR 0 0 0 0 0 0 0 0 0 3] 0 0 0 0 0]. 0 0 0 0 0
THR o0} 00} 00) 00{ 00| 00} 00| 00} 00} 00| 00| 00| 00| 0.0] 00} 00} 00 0.0} 0.0} 0.0
TRP 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 o{ O
TAP 00| 00) 00} 00| 00| 00} 00| 00) 0.0 00| 0.0] 00] 00| 0.0} 0.0/ 0.0} 00] 0.0} 0.0{ 0.0
TYR 0 0 1] 0 0 0 0 0 0 0 0 [+} o| o [} 0 0 0 0 0
TYR f 00| 00} 00} 00| 00| 00f 0.0j 00} 00} 00) 0.0} 0.0{ 00f 0.0 00| 0.0 00} 00] 00} 0.0
VAL 0 0 0 0 0 0 0 0 0 0 3] 0 0 0 0 0 0 0 0 0
VAL || 00f{ 00| 00| 00} 00| 0.0} 00} 00} 0.0} 00} 00| 00| 0.0f{ 00| 00| 0.0} 00| 0.0| 00} 0.0
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Table 21: Number of residue-residue interactions and average atom contacts for
‘ interactions between charged atoms and backbone carbonyl oxygen
atoms. Interactions are between [3-sheets and a-helices.

ALA | ARG |ASN | AsP | cvs [aiN e [ary | mis | e  Leu | Cvs |MeT | PHE |PRO | seR | THR | AP | TvRl | vaL
ALA 0 [ 0 0 0 0 0 3 0 i 0 0 0 0 0 0 0 0 0 0
ALA 4 00} 00} 00 00f 00} 004 00f 0.0 00fj 0.0} 00| 00| 0.0] 00 00] 0.0 00| 00} 00| 0.0
ARG 0 0 0 0 0 o] ol 2 1 0 o] o 0 0 0 0 0 1 0 0
ARG l| 00} 00) 00| 00| 00| 00) 00 15| 10| 00| 00| 00} 00| 00] 0.0} 0.0} 00| 20| 0.0] 0.0
ASN 0 0 0 0 o] 0 0 0 0 0 0 0 [i} 0 0 0 0 0 0 0
ASN § 00) 001 00| 00f 00| 00} 00) 00} 00/ 00| 0.0} 00§ 00} 0.0} 00| 0.0 0.0} 00} 00| 00
ASP 0 0 0 s} 0 0 0 0{" o 0 ol o 0 0 0 0 0 0 0 0
ASP }| 00} 00} 001 0o0f oo} 00{ 00 00} 00| 00] 0.0} 0.0} 00] 00} 00 0.0] 00} 0.0} 00| 0.0
cYS 0 0 0 0 0 0 0 ol o 0 0 0 0 0 of -0 0 0 0 0
Cys foof o0 00} 00} 004 00} 00| 00| 00| 00) 00} 00| 0.0] 00} 00| 00} 00| 00| 00| 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s 0 0 0 0 0
GLN J 00| 00| 00} 00] 0.0] 0.0} 0.0f 00| 00| 00] 00] 0.0] 0.0 00| o.0f 00| 00| 00| 00 00
GLY 0 0 0 ol o 0 0 0 0 0 0 0 0 1 0 0 0|l o 0 0
GiJ §o0) o0o) 00| o0} 00) 00} 00} 00 0o0of 0.0} 0.0] 0.0 00| 1.0|] 00| 0.0| 00| 00| 00 00
GLY 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY }f 00)j 00}t 00) 00] 00| 00} 00] 00} 00f 00} 00| 00} 00| 00} 0.0} 0.0f 0.0f 00 0.0} 0.0
HIS 0 0 0 0 0 [*] 0 0 0 0 0 0 0 0 0 0 -] ol © 0
HIS 00) 00} 00) 00| 00} 00 00fj 00} 00| 00f 00| 00} 0.0) 0.0|] 0.0) 00| o0 00} 00} 0.0
ILE 0 0 0 of .0 0 0 0 0 0 0 0 0 0 [5] 0 0 0 0 0
ILE 00} 00} 00| 00} 00} o0} 00| 0o0] 00| 00} 0.0| 0.0} 0.0} 0.0} 00} 0.0| 0.0) 00| 0.0| 0.0
LEU 0 0 0 [s] 0 0 0 ol o 0 0 0 0 0§ o 0 0 [¢] 0 0.
LEU § 00| 00| 00| 00| 00} 00 00}, 00} 00] 0.0} 00| 0.0} 00| 00| 00] 00} 0.0] 0.0} 0.0| 0.0
LYS

LYS

1 1] 1 1 o] 0{ ‘0 0 0 1 1 0 o] 0’ 0 1 0 0 0 1]
10§ 001 10} 10} 00] 00| 00} 00} 00| 1.0} 1.0] 00| 0.0} 00| 00} 10] 00 00| 00| 00
MET 0 0 0 0 0 0 0 0 0] o 0 0 0 0 0 0 0 0l ‘o 0
MET H 00( 00f{ 00} 00} 00f 00| 00} 00| 00| 0.0t 00| 0.0} 00] 00| 0.0} 0.0} 0.0] 0.0 00| 0.0
PHE 0 0 0] .0 0 0 0 0 0 of" o o o 0 0 0 0 ol o 0
PHE § 00} 00| 00| 00| 00 00| 00! 00| 00| 0o} 00{ 00} 00] 00| 0.0} 0.0{ 00| 00] 001 0.0
PRO 0 0 0 s} 0 0 0 0 0 0 0 0 [s] 0 0 0 0 0 0 0
PRO f 00{ 004 00| 00| 00) 00| 00f 0.0} 00| 00} 0.0f 00 00| ool 0.0} 00f 00| 00] 00} 0.0
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ot o 0 0
SER § 00] 00} 004 00} 00 0.0) 0.0f 00} 00| 00}) 00} 0.0| 0.0] 0.0} 00{ 0.0| 00} 0.0]| 00| 0.0
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THA fl 00y 00) 00| 00) 00| 00f 0.0} 00} 00J 00} o0} 0.0| 0.0} 00} 003 0.0f 0.0} 0.0| 0.0} 0.0
TRP 0 0 0 0 0 0 0 0 3] 0 0 0 0 0 0 0 0 0 0 0
TRP f 00f 00} 00| 00| 00| 00 00| 00 00| 00] 00| 00} 0.0} 0.0f 0.0{ 0.0} 0.0] 0.0} 0.0] 0.0
TYR 0 0 0 0 (1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYR j 00 00f 00| 00} 001 00| 00 00} 00| 00] 0.0| 0.0] 00| 0.0} 00| 0.0| 0.0 0.0} 0.0} 0.0
VAL 0 0 0 0 o] 0 0 0 0 0 0 0 0 0 o] 0 0 0 ¢} 0
VAL §j 00| 00} 00} 00} 00| 00| 00| 00) 00| 0.0} 00| 00| 00| 0.0) 00| 00| 00| 00} 00} 0.0




106

Table 22: Number of residue-residue intefactions and average atom contacts for

interactions between charged atoms and backbone

carbonyl oxygen

atoms. Interactions are between pairs of B-sheets.

ALA | ARG fASN | ASP | CYS |GLN JGLU JGLY | HIS | ILE | LEU | LYS |MET |PHE |PRO { SER | THR | TRP | TYR | VAL
ALA 0 0 0 Q 0 0 0 (8] [*] [+] Q 3] 0 0 0 0 0 4] 0 [*]
ALA 00| 00y 00) 00f 00} 00 00| 00§ 00} 00} 0.0] 00§ 00| 0.0} 00} 00{ 00| 0.0} 0.0{ 0.0
ARG 0 4] 3 [ 1 1 ] 4 0 0 0 1 1 0 0 1 3 0 1 0
ARG 00| 009 10 00} 10 1.0} 00} 10| 00} 00| 00| 10] 10} 0.0} 0.0 10} 1.0} 00} 1.0} 0.0
ASN o 0 0 0 2] 0 0 Q 0 0 0 2] 0 [} 0 0 4] [s] 0 0
ASN 1001 00} 00| 00| 004 00}t 00} 00| 0.0} 00} 00| 00| 00| 00} 0.0| 00§ 0.0} 00| 0.0] 0.0
ASP 0 1 0 0 [o] 1 1 1 0 0 2 0 0 0 1 0 3 0 2 0
ASP 00} 1.0} 00| 00| 00} 1.0 10| 10| 00} 00} 10] 00§ 0.0} 0.0 104 00| 1.7} 00| 1.0§ 0.0
CYS 0 0 0 0 0 0 0 ol. o 0 0 [*] 4] o] 0 Q 0 0 [+ 0
CcYS 00) 00| 00} 00} 00} 00} 00| 00} 00} 00§ 00 00} 00} 00f 00} 00| 00| 00} 00| 0.0
GLN 0 0 0 0 Q [+ o] 0 0 0 4] Q o] 0 ¢} 0 0 0 "] 0
GLN 00| 00| 00} o0} 00| 00) 00{ 00) 00) 00] 00) 00f 00} 00} 00| 00| 00| 0.0} 00| 0.0
GLU 0 o 0 0 0 0 1 1 2] [*] 0 4] 4 0 0 0 0 [¢] 0 4]
GLU 00| 00) 004§ 0.0| 0.0{ 0.0 10} 104 00)] 0.0} 00| 00} 00§ 00}y 00| 00| 0.0) 00| 0.0| 0.0
GLY 4] 0 Q 0 Y] 0 0 0 [¢] 0 [*] 0 0 [*] 0 0 0 Q 0 0
GLY 00} 00y 00 00f 00y o0} 00} 00} 00| 00} 00| 0.0f{ 00} 00} 00} 00} 00} 0.0| 00| 0.0
HIS 0 0 0 0 0 0 0 o) [}] 4] 0 ] Q0 0 0 0 0 0 0 0
HiS 00f{ 00 00} 00| 00§ 00} 00} 00 0.0 0.0 0.0 00| 00f 00} 00| 00| 0.0f 00| 00| 0.0
ILE -0 0 0 0 0 0 0 0 0 [\] 0 0 0 0 Q. [*] [*] 0 0 0
ILE 00} 00| 00} 00} 00} 00f 0.0} 0.0fj 00| 00| 00| 00| 00} 0.0} 0.0 00| 00| 00| 00} 0.0
LEYU 0 0 0 0 ol O [*] 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU 00} 00) 00]) 00| 00} 00)] 00f 00j-00} 00| 0.0} 0.0} 00} 00| 0.0 0.0 00} 0.0{ 00| 0.0
LYsS 1 1 0 0 0 0 0] 1 0 0 0 0 0 2 ol 2 1 0 0 0
LYS 10} 10} 001 0.0] 00| 00| 00| 10{ 0.0| 00| 00} 00} 0.0) 1.0 0.0 10} 10} 00 00} 0.0
MET 0 0 o] 0 0 0 -0 0 0 0 Q 0 0 ] 0 0 0 0 0 0
MET # 00} 004 00| 00 00] 00! 00| 00 00| 00} 0.0} 00| 00j 0.0f 0.0} 0.0 00] 00| 0.0} 0.0
PHE 0 0 0 0 ] 0 0 0 0 0 Y] 0 0 0 0 0 0 0 0 0
PHE 00} o0 00} 00| 00 00) 00} 00} 00} 00| 00| 00| 00} 0.0}y 0.0| 00} 00} 00} 0.0] 0.0
PRO 0 0 o] 0 0 0 [ 0 o] o] 0 0 0 0 0 o] 0 o} 0 0
PRO 00| 00{ 00} 00} 00| 00] 00| 00| 00| 0.0f 0.0f 00| 0.0} 0.0f 0.0 0.0} 0.0] 00f 00| 0.0
SER 0 0 0 0 0 0 [+] 0 0 0 0 [\ 0 4] 0 o] 0 0 0 0
SER 00| 00| 00| 00| 00] 0.0) 00] 00 00| 00| 0.0f{ 00| oo| 00| o0.0f 00} 00| 00| 00| 0.0
THR [ 0 0 0 [*] 0 0 0 0 0 0 0 0 4] 0 0 0 0 4] "]
THR 00| 00) 00} 00) o] 00) 00] 00) 00f o0| 00f 00| 00| oo 00| 00} 00| 00| 00} 0.0
TRP 0 0 0 Q 0 0 Y] )] 0 0 0 0 0 0 0 0 0 Y] 0 0
TRP 00j o0 00§ 00} 00) 00} 00f 00} 0.0) 00} 00} 00| 0.0} 00| 00 00| 00} 0.0 0.0} 0.0
TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYR 00| 00) 00 00} 00| 00| 00| 0.0 00| 00¢{ 001} 001 00| 0.0} 004 00| 00| 00] 00} 0.0
VAL 0 0 0 Q 0 Q 0 -0 1 0 [+ 0 o] 0 0 0 0 0 0 0
VAL 00 00f 00 00| 00} 00} 00} 00§ 10} 00¢{ 00} 00] 00| 00} 00| 00| 00| 0.0} 00} 00
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Table 23: Total number of residue-residue . interactions and average atom contacts
for interactions between charged - atoms and backbone ‘nitrogen atoms.

ALA | ARG |ASN | AsP |cYs |GEN Gy |GLy | His | e | Leu | Lys [MeT [rHE |PRO | sER | THR ) TRP | TYR | VAL
ALA 0 0 0 0 0 [ 0 1 0 0 1| .2 0 0 0 0 0 0 [3] 1
ALA 1 00) 00} 00 00} 00| 10 00] 1.0} 00} 00] 1.0] 1.0 00| oo 00| 0oof 00! oo| 001} 1.0
ARG [l 28| 13§ 19| 20 8( 8] 12| 81 15 6] 28| 14 7] 13| 23) 23| 18 41 12| 13
ARG fl 1.2} 10 1.2] 11| 104 1.2} 1.2] 1.2] 14 ] 1.2] 1.2} 1.2 13 1.4] 1.2] 14 11 121 111 1.2
ASN 0 0 0 0 0 0 "} 0 0 3 1 ol o o 0 0 0 0 0 ol
ASN 1 00| 00} 00} 00| 00| 00{ 00| 00 00) 10} 10| 00| o0f 00| 00| 00] 00| 00| 00 00
ASP 14 9] 21| o9of 10] 18] 18] 29 41 1 10| 41 4 9 2] 261 38 4| 15} 15
ASP | 141 1.2} 114 12| 11 13| 1.2 1.2] 1.0] 12| 1.1} 1.5] 1.2] 1.2] 10} 1.2| 13| 100 11| 1.2
CcYS 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0
Cys Joo] 00) 0.0} 00} 00| oo 00| 00| 00| 00} 00| 10{ oof 00f 10| 00| 00| 00| 001 00
GLN 2 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 o] 0 0 0 0
GLN |l 1.0)] o0 00 00 00| 00} 00} 0.0] 00] 00| 00} 00| oo} oo oof oo oof 00| 00| 0.0
GLU 5 44§ 10 6 1 4 2| 14 5 3 3 6 2 7 2 5 3 2 4 8
GLU f110] 1.0} 11] 1.2] 10] 10} 1.0 1.2] 1.2} 10} 10} 13] 10] 1.3} 0] 10| 13| 10| 101 1.0
GLY 5} 2 s} 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
GLy ool 10) 00} 10| 00| co]| 1.0} 00| 00| 00} 00} 00| 0.0] 0o} 00] 00| 00} 00] 00| 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
His. | 00) 00} 00| 00| 00) 00| 00] 00| 0.0} 00 00| 0.0} 0.0} 00} 00| 00| 00] 00 00} 00
ILE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ILE 00) 00) 00} 00) 00| 00} 00| 00| 00 00| 00] 00 00| 00! 00 00| 00| 00| 00] 00
LEU 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
LEU || 00] 00| 10) 00 00| 00| 00] 00)j 00) 00} 00{ 1.0] 0o0f 0.0} 00| 00| 00 00 00 0o
LYS 26 7| 22| 18 1] 10 111 23 5 8| 18| 16 2 8 4| 24| 18 1 6§ 15
LyS | 104 1.0} 10 10} 10| 1.0) 10 10] 10} 10| 10| 1.0} 15] 1.0 1.2| 10| 10| 1.0] 101 1.0
MET 0 0 o} 0 0 0 0 0 0 0 0 0 0 0 1 1 ol .o 0 0
MET § 00) 00) 00| 00] 00} 00} 00| 00| o0 00} 00| 00] 00} 00f 10] 10] 00f 0.0] 00| 00
PHE 0 0 0 0 0 0 0ol o 0 0 0 0 1 0 0 0 0 0 0 0
PHE |t 0.0) 00) 00} 00) 00} 00| 00f 00| 00| 00} 00| 00| 1.0] 00| 00| 00| o00f 00 00l 00
PRO 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1]
PRO || 00| 00} 10] 00} 00] 00] 00} 00f 00} 00| 00] 00| 00| 00| oo 00] oo 00| 00| 0.0
SER 0 [4] 0 0 0 0 0 0 0 1] 0 0 1 0 0 1 1 0 0 0
SER [ 00| 00 00| 00| 00f 00| 0.0] 0.0) 00| 00)] 00| 0.0} 1.0]| 0.0] 00| 10| 1.0 0.0] 00| 0.0
THR 0 o} 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR || 00) 00| 00f 00| 00) 0.0) 0.0] 00| 00| 0.0} 00 0.0 0.0 0.0] oo| ool 00| 00f 00} 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TAP || 0oo] oof 00] 00} 00| 00| 00) 00| 00] 00f{ 00] 00| 00f 00| 0.0f 0.0} 0.0f 00| 0.0] 0.0
TYR 0 0 0 0 0 -0 0 0 o] ol o 0 0 0 0 0 0 0 0 0
TYR 1 001 00| 00] 00| 00} 00] 00} 00f 00| 00| 00| 00 00] oo 00| 00} 0.0 00| 00| 00
VAL 0 0 0 0 0 0 0 1 1 0 ol o 0 0 o| -0 0 0 0 0
VAL | 00| 00| 00} 00| 00} 00} 00| 10} 1.0} 00| 00| 00| 00] 00] 00| 0o[ 0o 0cof 0o 0o




108

Table 24: Total number of residue-residue interactions and average atom contacts

for interactions between seco

backbone nitrogen atoms.

ndary structures for charged atoms and

ALA | ARG {ASN | ASP | CYS [GLN [aLU joLy | His | e | Leu | Lys |MeT |PHE |PRO | sER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0] o 0 0 0 0 1 0 0 0 0
ALA |00} 00) 00| 00} 00f 00] 0.0} 00| 0of{ 00 00| 00] 00] 00} 00] 1.0| 00] 00} 00| 00O
ARG 4 1 0 4 1 4 2| s 1 1 1 2 2] 2 8 5 5 1 3 2
ARG}l 101 10] 00] 10/ 10] 12| 1.0] 10] 107 10 16) 15] 10! 101 10} 10| 1.6} 101 10| 1.0
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASN )l 00| 00} 00| 00) 00] 0.0 0.0| 0.0] 00| 00| 00| 00| 00| 00] 00| 00f 00| 00} 0o] 0O
ASP f| 62) 27| 68| 46| 18| 33 35| 116] 18] 211 23| 65 8| 23| 30| 108§ 87| 151 18| 32
ASP 110} 10t 1] 11 1.2] 14| 11 19§ 10 1.2 1.0t 10| 10 1.0 1.0 14| 1.1] 10 101} 1.1
cYs fl o 0 0 0 0 0 o} 0 0 0 0 0 0 0 0 0 0 0 0 0
CYs 00| 00) 00] 00} 00| 00] 00| ool oo] 00] 00/ 00| 00| 00} 006] 00 00f 00 0.0 00O
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0
GLN | o0]| oof 00) 00| 00f 00| 00| 00f 0.0] oof 00| 00| 00| 00| 00f 0.0] 00] 00} 00| 0.0
GLU § 8 7] 23§ 17 1 5| 16] 28 8 5 7! 14 2 9] 15{-27| 20 3 4 6
GU lt 11} 10f 197 1.1] 10] 10} 1.4 11] 14( 10] 1.0] 1.0] 10) 1.4] 10| 1.2] 10 1.0] 10] 1.0
GLY 0 2| .0 0 0 0 0 0 0 0 0 0 [5} 0 0 0 0 0 0 0
Gy loo t0] 00] 00 00] 00| 00| 00) 00[ 0.0] 0.0] 00| 00l 00| 00} 00| 00] 00| 00| coO
HIS 0 0 0 [} 0 0 0 0 0 0 0 0 o| o 0 0 0 0 0 0
HiS || oo) 00| oo 00| 00| 0.of o0 00 0o} 0.0] 00 00| 00| 00| 00] 00| 00| 00| 00} 00
ILE 0 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0
ILE 00| 004 00} 00} 00} 00] 00| 00| 00] 00} 00| 00} 00| 00| o0} 00] 0.0] 0o 001 0.0
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU || 00] 00| 00| 0.0 0.0] 0ol 00 0o] 00f 00] 00| 00| 00| 00| co] oo oo} 0ol 0ol oo
LYS 1 1 0 3 0 0 0 3 0 1 0 2 0 0 0 1 0 1 0 0
Lys §i 10 10} oo} 1.0} 00] 00| 00] 1.0f 00| 1.0} 00| 10[ 00} 00| 00) 1.0] 00] 10| 00| 00
MET 0 0 0 0 0 0 [5} 0 0 0 0 0 o] o 1 0] o 0 0 0
MET |00} 00| 00| 00| 00| oo 00} 00| 00| 0.0} 00| 00] 00] 0o 101 00] 00| 00| 00| 00
PHE 0 0 0 0 [5} 0 0 0 0 0f o 0 0 0 0 0 0 0 0 0
PHE | 001 00) 00} 00| 00| 0.0t 00| 00| 00} 00| 00] 00 0.0] 00] 0.0] 0.0| 00| 00| 00| 00
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PROjj 00| 00| 00} 00f 00} 00f 00| 00] 00| 00| 0.0{- 00| 0oo[.cof 00| 0o} 0o} 00| 00f 00
SER 0 0 0 0 0 0 0 0 0 0 0 0 ol of o 0 o] .0 0 0
SEA ] 00]| 00| 0.0] 00| 00| 00f 00] 00] 00 00| 00| 00| 00| 00| 00| 00| 60t 00| 001 00
THR 0 0 0 0 0 3] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR J 00] 00} 00} 00] 0.0] 00 00| 00| 00} 00] 00f 00] 00] 00| oo 0o oof oo 0o 0o
TRP 0 0 0 0 0 0 0 0 0 0 [5} 0 0 0 0 0 0 0 0 0
TRP j 00] 00| 00| 00} 00} 00| 00| 00} 00] 0.0} 0.0| 0.0} 0.0[ 0.0] oo oo oo 00| 0.0 0.0
TYR 0 0 0 0 0 0 o|l. o 0 0 Q 0 0 0 0 0 0 0 0 0
TYR yoo| oo| oo| oo} 00j 00| 00| 00} 00! 00f 00| 00| 00} 00| 00| 00| 00) 00| 00| 00
VAL | © 0 ol o 0 0 0 0 1 0 o o 0 0 0 0 0 0 [s} 0
VAL | o0} 00} 00| 00| 0.0| 00] 00 00| 10| 00] 00| 00) 00| 00] 00 00l 00| 00| 00| 00
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Table 25: Number of residue-residue interactions and average atom contacts for
mteractmns between charged atoms and backbone mtrogen atoms.
Interactions are between pairs of a-helices.

ALA | ARG JASN | ASP | CYS | GLN | GLU |GLY | HiIs | ILE | LEU | LYS {MET | PHE |PRO { SER THR | TRP | TYR | VAL

ALA 0 0 Q 0 0 s] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA 00) 00) 00} 00| 00| 00| 00) 00} 00} 00| 00} 0.0) 0.0] 00} 00 007 00 00! 00} 0.0
ARG 0 0 0 1 0 0 0 0 0 ‘0 1 0 0 Y 5 2 0- 0 0 0
ARG § 00) 00] 00| t0]| 00} 00| oo0{ 00| oof 0o ol oo| oo ool 101 1.0 00| 00 00{ 0.0
ASN 0 0 o] 0 0 0 0 0 0 0 0 0 0 o] 0 0 4 0 0 0
ASN 4 00| 00| 00} 00} 00 00} 00f{ 00} 00| 00f 00| oo 00| 00| 0.0] 00| 0o 0.0| 00| 0.0
ASP 1 1 1 1 0 0 1 2 1 0 1 1 0 0 0 0 0 1 1 1
ASP 10} 10} 10) 10) 00f 00| 10| 10| 10| 00] 10| 10} 00} 00| oof 00| 00 1.0} to 1.0
CYS o] 0 0 0 0 0 0 0 [¢] 0 0 0 0 0j. 0 0 0 0 0 0
CYs joof oo| 00| 00| 00/ 00| 0.0) 0.0{ 00} 00| 0ol 00| 00] cof 00| 0o 00| 00| 0.0} 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q o]
GIN §o0] 00f 00} 00 00| 00| 00| 00| 00| 00| 00| 00f 00| 00! 001 0.0 00] 00 00} 0.0
GLU 0 0 0 0 0 0 0 0 0 [} 0 -0 0 1 0 0 0 1 0 ]
Gy 00} o0f 00 00] 00 00| oof{ 0of 0o} oof ool ool ool 1.0 00} 00| 00 10{ 00} 0.0
GLY Q 0 0 0 0 0 0 0 0 0 4] 0 o] 0 0 0 0 0 0 0
GLY § 00)| 00) 00} 00} 00| 00| 00{ 0.0f 00l 00| 0o} 00| 00} 00] 00} 00 00| 00| 00} 0.0
HIS 0 [* 0 0 0 0 0 0| .0 0 0 0 o} 0 2] 0 0 [« 0 0
HIS 0o0j ool oof oo} 00} oo 00)j 00] 00} 0.0} 00} 00| 0.0} 00| 00of oo oo 00| 0.0) 0.0

00| 00y o00) 00) 00| 00] 00| 00 00} 0.0] 00| 00| 00| 00f 00| ooc| oo} 00 00| 00

ILE

ILE

LEU

LEU 00} 00] 00| 00| 0.0} 00| 0o0f 0.0f 00f 00} 00} 00| 00} 00| 00| 00| ool oo 00| 00
LYS

LYS

00) 00} 00} 10] 00 oo} 00] 0.0] 00| 00| 00} o0} 00} 00| 0.0 001 00| 00] 00) 007

MET )l 00| 00! 00} 00} 00| 00| o0 00f 00| 0.0} 00| 0.0 00| 00} 00| 00 00| 00| 00} 0.0

PHE § 00| 00| 00} 00] 0.0] 00} 00| 00] 00| 00| 0o 00| 0.0] 00| 00| 001 001! 0O 0,01 0.0

PRO 1 00) 00} 00} 00 00| 00| 00§ 00] 00| 00| 00| oo 00f 00} 001 00 00| 00| 00] 0.0

SER 00} 00| 00j 00| 00f 00) 00} 00| 00) 00} 0.0] 00| 00| oo 00| cof 00| 00} 0.0] 0o

THR § 00) 00} 00| 00} 00| 00| 00f 00] 00] 00 o0} oo 00] 00 00l 00| 00 001 0.0} 00

TRP 001 00) 00} 00| 00} 00} 00| 00| 00| 00| 00| 0.0f{ 0.0] 00| 00| 00 00| 0o{ 00| 0.0

TYR 00) 00] 00) 00| 00| 00 00} 00f 00| 00} 00f 0.0f 00] 00] ool ool 00l 00| 00| 00
VAL 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VAL 00) 00j 00} oo} 00| o0} 00| 00| 00| 00} 0.0] 0.0] 00| 0.0 0.0| ool 00| 0.0] 00| 0.0
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Table 26: Number of residue-residue interactions and average atom contacts for
interactions between charged atoms and backbone nitrogen atoms.
Interactions are between a-helices and R-sheets.

ALA ARG |ASN |ASP |CYS | GLN {GLU |GLY | HIS | ILE | LEU | LYS |MET | PHE |PRO | SER | THR | TRP | TYR { VAL
ALA 0 0 0 0 [5) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA § oo0{| 00} 00| 00f 0.0| 001 00) o0}t 0.0{ 00] 00| 0.0} 00} 00| 0.0} 00] 00 00| 001/ 00
ARG 0 0 0 0 0 0 0] 0 o] o 0 0 0 0 o] 0 0 0 0 0
ARG ft 00} 00} 00| 00| 00} 00} 00| 0.04 00} 00} 0.0j 00] 00} 0.0} 00l 00§ 00| 0.0] 00] 0.0
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0}l o
ASN jl 00| 00 00 00! 00| o0} 00| ool ooj ool 0o} 00| 00| 0.0} 00} 00| 00| 00} 0.0| 0.0
ASP 0 0 2 0 0 0 0 1 0 1 0 0 0 0 0 11 2 0 0 1
ASP-]] 001 00} 10| 00) 0.0) 0.0} 00| 10] 0.0) 10| 0.0} 00] 00| 0.0] 00) t0] 20| 0.0] 00 1.0
cYs 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0 0
cys 00} 00| 00| oo| 00] 00 00{ 00| 0.0| 00| 00| 00f 0.0 0.0] 00| 00| 00 00| 00 00
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN f§ 00} 00) 00} 00| 00| 0.0) 00| 0.0f 0.0f 0.0} 0.0] 00| 00} 0.0f 00] 00| 0:0| 00} 00| 0.0.
GLU 0 0 0 [s} 0 0 1 1 of o 0 0 o] o 0 0 0 1 0] o
GtU ] 0.0y o0} 00| 00} 00| 00f 10| 10| o0}t 00t 00| 0.0f{ 00f 00| 00) 00| 0.0} 1.0 0.0} 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 0 0 o] o [0} 0
GLY oo oot 00} 00} 00} 00f 00) 00} 00] 00| 00| 0.0} 0.0 00) 00| 00 00!} 00} 00} 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HIS 00| o0 00| 00| 00§ 00| 00] 00] oo0) 00 o00{ 00| 00 00} 00| 00 00} 0.0} 00| 0.0
ILE 0 0 0 0 0 0 0] o 0 0 0 0 0 0] o 0 0 0 0 0
ILE 00f 00| 004 00} 00} 00f 00 00] 00] 00) 00) 00} 00§ 00| 00| 00| 00f 00} 00| 0.0
LEU 0 0 0 0 0 0] o 0 0 0 0 0 0 0 0 0 0 0 0 0
LEU § o0| 00} 00} 00) 00| 00} 00} 00 0.0) 00| 0.0 00 00f 00] 00| 0.0} 00| 0.0 0.0} 0.0
LYS 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
LYS § 00| 00| 00| 00} 00| 00} 00) 00} 00| 00}f 00| 00| 0.0] 00| 00} 00§ 00} 00] o0} 00|
MET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 of -0 0
MET |l 00) 00| 00| 00} 00| 00] 00 00] 00} 60 00| ool 00| o0} 00| 00| 00| 00 00 00
PHE 0] o0 0 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0
PHE f 00{ 00] 00| 00} 00} 0.0} 0.0f{ 00] 0.0} 00} 00| 0.0] 00| 00| 00| 00| 00| 00} 0.0{ 0.0
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 o]
PRO ff 00| 00) 00| 00f-00| 00} 00} 00] 0.0f 00} 00| 00} 00| 00| 00} 0.0 00| 00f 00] 0.0
SER 0 0 0 0 0 0 of o 0 0 0 o] o 0 0 0 0f o 0 0
SER /| 00} 00} 00j 00f 00} 0.0) 00| 00§ 00| 0.0) 00) 0.0f 00| 00} 00} 0.0] 0.0} 00} 00| 0.0
THR 0 0 o} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 0 0
THR | 00| 00} 00| 00) 00) 00} 00} 00| 00| 00| 0.0] 00} 00| 00) 00| 00l 00] 00| 00| 0.0
TRP 0 0 0 0 0 0 0 0 0 0 o} .0 0 0 0 of o 0 0 0
TRP_ )l 0.0) 00} 00| 00) 00j 0.0 00| 00} 0.0} 00] 0.0} 00| 00} 00} 00| 00| 0.0} 0.0] 00 0.0
TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYR j 00| 00} 00{ 00] 00} 00} 00} 00} 0.0} 00| 00} 00| 00| 0.0| 00| 00f 0.0] 00| 00| 0.0
VAL 0] o 0 0 0 0 0 0 0 0 0 0 [ 0 Q of o 0 0 1]
VAL || 00} 00| 00} 00] 0.0} 0.0} 0.0] 00| 00§ 0.0] 00| 00| 00} 00| 00| 00} 00| 00{ 00} 0.0




Table 27: Number of residue-residue interactions and average
: interactions between charged atoms and backbone
Interactions are between R-sheets
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and a-helices.

nitrogen atoms.

atom contacts for

GLY

ALA | ARG {ASN | ASP | CYS | GLN | GLU HIS { ILE | LEU | LYS |MET |PHE {PRO | SER{THA | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALA # 00y 00| 00| 00} 00| 00| 00 00{ 0.0} 0.0 0.0} 0.0{ 00| 00] 00| 00} 00 00| 0.0 0.0
ARG 0 0 0 [s} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG § 0.0| 00} 00| 00) 00} 00| 00} oof 00f 00} 00| 0.0{ 0.0 0.0 0.0| 0o} oo}l 00} 0o0f 0.0
ASN 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 [}) 0 0 0 3]
ASN }} 00| 00] 00f 00| 00} 0.0} 0o} 00| 0.0] 0.0} 0.0} 0.0] co] 00] 00| 00| 00| 00| 001 0.0
ASP 1 0 1 0 o] © 0} 3 0 0 0 0 0 0 0 1 1 0 0 0
ASP § 1.0) 00{ 10| 00} 00| 00| 00} 10§ 0.0| 00] 00] 00] 00| 00} 00 1.0} 10| 00| 00} 0.0
cYS o| -0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 0
CYS f oof 00} 00} 00} 00| 00f{ 00] 0.0} 0.0} 00| 00| 00| 00| 00} 00| 00| 0ol 00} 00| 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0o o0 0 0 0 0 0 0 [s}
GLIN § 00| 00| 00} 00} 00] 00 00] 00| 00| 00| 00| 00| 00| 00| 00| 0.0} 00] 00} 00| 0.0
GLU 0 0 0 0 of o 0 0 0 1 0 0 0 0 o o 0 of o 0
GLU || 00 00} 00] 00} 00f 00| 00} 00f 00| 10} 00} 00f 00| 00| 0.0] ool 00} 00 00!l 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 ol .o 0 o 0 0 0 0 0
GLY fl 0.0} 00| 0.0f 0.0] 00} 00| 00} 00] 00} 0.0)] 00| 0.0) 0.0] 00] 00| 0.0f 0o} 0ol 00| 00
HIS 0 0 [+} 0 0 o] o 0 0 0 0 0 o o 0 0 0 0 0 0
HIS 00| 00} 00| 00} 00} 00J o0} 00 00| 00} 00} 00} 00| 00] 00f 00] 00| 00 0.0} 0.0
ILE 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 [5) 0 0
ILE 00| 00| 00 00{ 00} 00 0.0 00| 00] 0.0} 00} 00| 00] 00] 0.0 00} 00| 00| 00 0.0
LEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [+} 0 0 0 0 0
LEU fj 0.0} 001 00] 00} 00{ 00f 00 00) 00| 00} 0.0} 00f 00} 00| 00] oof{ oo 0.0 0.0} 0.0
LYS 0 0 0 0 0 0 o ol o 0 0 ol -0 0 0 0 0 0 0 0
LYS § oo} 00§ 00) 00 00| 00| 00) 00 0.0f 001 0.0} 00| 00| 0.0f 00) 00| 00| 00| 00} 00
MET 0 0 0 0 0 0 0 0 0 0 o] o| .o 0 0 0 0 of o 0
MET | 00} o0} o0} 00| 00| 00| 00} 00} 00} 00 0.0f 00} 00| 00] 00| 00| oo} 00} 00} 0.0
PHE 0 0 0 ol o 0 0 0 0 0 3} 0 0 0 0 [5} 0 0 0 o}
PHE # 0.0) 00)] 00} 00} 00| 00) 00{ 00 00) 00| 00 00] 00} o0} 00| 00| 00| 00} 00| 0.0
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PRO § 0.0} oo0{ 00} 00| 00} 00] 00| 00§ 00| 0.0} 00] 00) 00| o0} 0.0] 0.0f 0.0} 0.0] 0.0 0.0
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER § 00! 00| 00} 00} 00{ 00 00| 00} 00) 0.0f 00| 00} 00| 0o0f{ 00| 00f 00| 00| 0.0 0.0
THR 0 0 0 0 0 0 0 0 0 0 0 0 [) 0 0 0 0 o] o o
THAR |l 00| 00] 00| 00| 00| 00| 0.0} 00} 0.0} 0.0} 00| 001 00| 00] 00| 00} 00| 00| 0.0f 0.0
TAP 1] 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TAP § 00} 0.0} 00f{ 00| 00| 00| 0.0} 00| 00| 0.0{ 00| 00| 0.0] 00l 00| 00} 00} 0.0 0.0) 00
TYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3} 0 0
TYR f 00] oo 00 0.0 0.0} 0.0o0] 0oof{ 00| 00f 00] 00} 00| 00| 00| 0oo{ 00} 0.0 00| 0.0{ 0.0
VAL 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0 0
.VAL || 00| 00} 00| 00} 0.0f{ 0.0} 00} 0.0} 0.0| 0.0] 0.0] 00} 00f 00| 00} 00f 00| 0.0} 0.0} 0.0
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Table 28: Number of residue-residue interactions and average atom contacts for
interactions between charged atoms and backbone nitrogen atoms.
Interactions are between pairs of B-sheets.

ALA | ARG | ASN | ASP | oYs |GIN |Gy jaLY | His | e | Leu | uys {meET |PHE {PRO | sER | THR | TRP | TR | VAL
ALA 0 [s] 0 4] 2] [o] 0 0 [+] ] 0 Q o] 0 0 ] [4] 4] [s] 0
ALA § 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01] 0.0 0.0 0.0
ARG [5) 0 0 0 1 ol 1 o] .o o} o of 1 0 1] 1 1 o} o o
ARG 0.0 0.0 0.0 0.0 1.0 0.0 1.0 00| 0.0 0.0 0.0 0.0 1.0 0.0 1.0 1.0 1.0] 0.0 0.0 0.0
ASN 2 0 0 Q 0 0 0 0 v} 0 8] [s] o} 0 0 ] 0 ] 0 0
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0f 0.0 0.0 0.0
ASP 3 2 2 0 0 Q 2 8 Jd 1 0 2 0 1 ] 0 5 1 0 0
ASP ] 10] 10) 10t 00f 00} 00| 10} 10] 10| 1.0 00| 1.0] oo} 10f 00} oo}l 1.2 10| 0.01 0.0
CYS o] a 0 Q ] 0 0 0 ] 2] 0 ] [s] 0 -0 0 0 4] Q 0
CYS 0.0 0.0 0.0 0.0 0.0 0.00] 0.0 00§ 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0{| 0.0 0.0 0.0
GLN 0 0 0 Q 0 0 0 4] 0 0 ] 0 0 0 0 0 0 [+] Q 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00} 0.0 0.0 0.0
GLU 0 0 0 0 0 1 1 of. o 0 2 0 0 0 0 1 1 0 0 0
GLU 0.0 0.0 0.0 0.0 0.0 1.0 1.0 001 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 1.0] 0.0 0.0{ 00
' GLY 2] 0 0 0 0 0 o 0 0 2 0 0 0 [+ g ] 0 Q 0 Q.
GLY 0.0 0.0 0.0 0.0 0.0 0.0 00| 00{ 0.0 0.01§ 0.0 0.0 0.0 0.0 0.0 0.0 0.0} 0.0 0.0 0.0
Hi8 0 0 0 Q agi- 0 [s] Q 0 0 0 0 0 0 0 0 Q 0 ] 0
His 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00} 004§ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0} 0.0 0.0 0.0
ILE [+ 0 0 0 0 2] Q 0, 0 0 0 0 V] o] 0 O O 3] 0 Q
ILE 1 00) 00} 00} 00f 00} 00} 00} 00) 00} 00| 0.0) 0.0} 00| oo oo oof 0ol 0ol 00 0.0
LEU 0 0 0 0 Q 0 Q o] 0 2] 0 0 0 0 0 0 0 a 0 0
LEU

LYS

00 00| 00} 00) 00f 00| 00 00§ 0.0} 0.0} 00| 00| 00} 0.0] 00| 00§ 00 00| 00} 0.0
1 1 0 0 0 0 0 1 0 0 0 1 0 Q 0 [’} 0 o o 0
Lys 1 10) 10} 00} 00f 00| 00| 00| 101 00} 00{ 00| t0}| 00| 00| oo oo{ 00 co| 00/ 0.0

. MET 0 0 0 [ 0 0 ol. o o| o 0 0 0 0 0 0 0 0 0 0
MET oo} 00) 00} 00| 00] 00| 00| 00} 00} 0.0f 00§ 00| oo 0o} oo] 00| oo} co| 00} 00
PHE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. © 0
PHE )| 00} 00}f 00} 0.0f 00) 00} 00| 00| 00} 00} 00} 00} 0.0} 00| 00| 0o 00 00! 00! 0.0
PRO ||. o 0 0 0 0 0 0 0 0 ol o 0 0 0 oj ‘o 0 0 0 0
PRO § 00| 00} 00) 00| 00| 00} 00] 00| 00| 00| 00) 00| 0.0f 00| 00| 0of 00} 00| 0.0} 0.0
SER 0 0 o) O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER § 00} 00 00} 0.0) 00) 00{ 00 00] 0.0f 00| 00| 00} 00| 00f 0.0 00| 0o 00l 00| 0.0
THR 0 0 0fj o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR f o0f 00} 00| 00! 00j 00| 00{ 00} 00} 00f 00 00 00| 00] 00| 0.0] oo] 0ol 0ol 0.0
TRAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TAP # 00} 00} 00} 00} 0.0) 00f 00 00} 00| 00} 00 00| 0o0|-00| 0.0(-00! 00 0.0} 0.0 0.0
TYR 0 0 0 0 0 0 0 0 0 0 1] 0 0 [ 0 0 0 0 0 Q
TYR oo} 00j 00) 00] 0.0} 00| 00} 00| o0} 00| 00| 00 00] 0.0] oo 0.0f 00| ool 00} 0.0
VAL 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 of o 0 0 0
VAL | 0o0] 00| 00) 00| 00| 00| 00| 00} 1.0} 00 0.0| 0.0f 0.0 00| 0.0} 00| 00| 00| 00{ 0.0
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APPENDIX D




Table 29: Total number of interactions and average atom contacts for

114

interactions between charged atoms and polar side-chain atoms.

ARG ASN GLN HIS| SER THR TRP| . TYR|
“ALA 0 0 0 0 1 0 0 1
ALA 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0
ARG 8 35 28 8 25 15 6 18
ARG 1.0 1.3 1.4 1.2 1.1 1.2 1.0 1.1
ASN 0 0 0 0 0 0 0 0
ASN 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0
ASP 50 85 34 45 103 74 14 53
~ASP 1.4 1.5 1.4 1.5 1.3 1.3 1.1 1.2
CYS 0 0 0 0 1 0 0 0
CcYS 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0
" GLN 0 0 0, 2 0 0 0 ol
GLN 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
GLU 50 44 32 42 | 47. 29 11 27
GLU 1.4 1.3 1.3 1.4 1.1 1.2 1.2 1.3
GLY 2 0 0 0 0 0 0 .0
GLY 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIS 0 0 0 0] 0 0 0 0
HIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ILE 0 .0 0 0 0 0 1 1
CILE. 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0
LEU 0 0 0 0 0 0 0 0
LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 1 26 18 3 28 11 3 13
LYS 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.0
MET 0 0 0 0 0 0 0 0
MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 0 0 1 0 0 0 0
PHE 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
PRO 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 0 0 0 0 0 0 0
SER - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 0 0 0 0 0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 1 0 "0 0 1 0 0 0
TRP 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0
TYR 0 0 0 0 0 0 0 0
TYR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VAL 0 0 0 0 -0 0 0 0
VAL 0.0 0.0 0.0 001 0.0 0.0 0.0 0.0




Table 30: Total number of interactions and average atom contacts for
interactions between secondary structures for charged atoms and

polar side-chain atoms.
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{3 )

ARG ASN GLN HIS SER THR TRP TYR
ALA 0 0 0 0 0 0 0 0
ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
ARG 1 9 8 4 9l 2 4 "5
ARG 1.0 1.4 1.2 1.0 1.2 1.0 1.0 1.0
ASN 0 0 0 0 0 0 0 0
ASN 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 | 0.0 |
ASP 9 15 7 13 5 11 7 24
ASP 1,3 1.3 1.6 1.5 1.4 1.3 1.1 1.2
CYS 0. 0 0 0 0 0 0 0
CYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLN 01} 0 0 0 0 0 0l 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 10 10 7 13 11 3 B 8
GLU 1.4 1.2 1.7 1.3 1.0 1.7 1.5 1.1
GLY 1 0 0 0 0 0 0 0
GLY 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIS 0 0 0 0 0 0 0 0
HIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CILE 0 0 0 0 0 0 0 0
ILE 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
LEU 0 0 0 0 0 0 0 0
LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 1 2 1 1 4 1 11 2
LYS 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
MET 0 0 0 0 0 0 0 0
MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 0 0 ol 0 0 0 0
PHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRO 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 0 0 0 0 0 0 0
SER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 0 0 0 0 .0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 0 0 0 0 0 0 0 0
TRP 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0
TYR 0 0 0 0 0. 0 0 0
TYR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VAL 0 0 -0 0 0 0 0 0
VAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0.

0.0
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Table 31: Number of interactions and average atom contacts for interactions
between charged atoms and polar side-chain atoms. Interactions

are between pairs of a-helices.

ARG ASN GLN HIS SER THR TRP TYR
ALA 0 0 0 0 0 0 0 0
ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARG 1 6 3. 4 4 0 1 1
ARG 1.0 1.3 1.0 1.0 1.0 0.0 1.0 1.0
ASN 0 0 0 0 0 0 0 0
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASP 6 g 3 5 2 1 2 13
ASP 1.3 1.2 1.3 1.2 1.0 1.0 1.0 1.2
cYS 0 0 0 0 0 0 0 0
CcYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLN 0 0 0 0 o 0 0 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 5 2 4 1 4 1 1 2
GLU 1.6 1.0 1.8 1.2 1.0 2.07 2.0 1.0
GLY 0 0 0 0 0 0 0 0.
GLY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIS 0 0: 0 0 0 0 0 0
HIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ILE 0 0 0 0 0 0 0 0
ILE 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0
LEU 0 0 0 0 0 0 0 0
LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 0 2 0 0 0 0 0 1
LYS 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0
MET 0 0 0 0 0 0 0 0
MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 0 0 0 0 0 0 0
PHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRO - 0 0 0 0 0 0 0 0
PRO . 0.0 0.0 0.0 0.0} 00 0.0 0.0 . 0.0
SER -0 -0 0 0 0 0 0 0
SER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 0 0 0 0 0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 0 0 0 0 0 .0 0 0|
TRP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TYR 0 0 0] 0 0 0 ol - 0
TYR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0
VAL 0 0 0 0 0 0 0 0
VAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




117

Table 32: Number of interactions and average atom contacts for interactions
between charged atoms and polar side-chain atoms. Interactions
are between a-helices and R-sheets.

ARG ASN GLN HIS SER THR TRP TYR

ALA 0 0 0 0 0 0 0. 0
ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARG 0 1 0 0 0 1 ol 1
ARG 0.0 2.0 0.0 0.0 0.0 1.0 0.0 1.0
ASN 0 0 0. 0 0 -0 0 0
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0
ASP 0 2 0 2 ) 4 2 3
ASP 0.0 1.0 0.0 1.5 2.0 1.8 1.0 1.0
CcYS 0 0 0] 0 0 0 0 0
CYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLN 0 0 0 0 0 0 0 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 0 1 0 2 0 0 0 2
GLU 0.0 1.0 0.0 2.0 0.0 0.0 0.0 1.0
GLY 0 0 0 0 0 0 0 0
GLY . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIS 0 0 0 0 0 0 0 "0
HIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ILE 0 0 0 0 0 0 0 0
ILE 0.0 0.0 0.0 " 0.0 0.0 0.0 0.0 0.0
LEU 0 0 0 0 0 0 0 0
" LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 0 0 0 0 0 0 0 0
LYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.0
MET 0 0 0 0 "0 0 0 0
" MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 1) 0 ) 01 0 0 0
PHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRO 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 00{ 0.0 0.0 0.0 0.0
SER 0 0 0 0 0f . o0 0 0
SER 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
“THR 0 0 0 0. . 0. 0 0 0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 0 0 0 0 0 0 0 0
TRP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TYR 0 0 0 0 0 0 0 0
TYR " 0.0 0.0 0.0 00} . 00 " 0.0 0.0 0.0
. VAL 0 0 0 0 0 0 0 0
VAL 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
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Table 33: Number of i_nteractions and average atom contacts for interactions
- between charged atoms and polar side-chain atoms. Interactions
are between B-sheets and a-helices.

ARG ASN GLN HIS SER THR TRP TYR

ALA 0 0| 0 0 0 0 0 0
~ ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARG 0 1 1 0 0 1 1 0
ARG 0.0 2.0 1.0 0.0 0.0 1.0 1.0 0.0
ASN 0 0 0 0 0 0 0 0
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASP 1 2 0 4 0 oA 2 2
‘ASP 1.0 1.0 0.0 1.8 0.0 1.0 1.5 15
CYS 0 0 0| 0. 0 0 0 0
CcYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0
GLN 0 0 0 ~ 0 0 0 0 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 0 0 0 0 0 0{ 0 0
GLU 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
GLY 0] . 0 0 0 0 0 0| 0
GLY 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
His 0 0 0 i) 0 0 0 0
HIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ILE 0 0 0 0 0 0 0 0
ILE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LEU 0 0 0 0 0 0 0 "0
LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 0 0 0 0 -0 0 0 1
LYS 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 1.0
MET 0 - 0 0 0 0 0 0 0
MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 0 0 "0 0 0 0 0
PHE 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0
PRO 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 0} 0 0 0 0 0 0
SER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 0 0 0 0 0
" THR 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0
TRP 0 0 0 0 0 0 0 0
TRP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TYR 0 0 0 0 0 0 .0 0
TYR 0.0 0.0 0.0 0.0 0.0 |. 0.0 0.0. 0.0
VAL 0 0 0 0 0 0 0 0
VAL 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
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Table 34: Number of interactions and average atom contacts for interactions
between charged atoms and polar side-chain atoms. Interactions

are between pairs of RB-sheets.

ARG ASN GLN HIS SER THR TRP TYR

ALA 0 0 0 0 0 0 0 0
ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARG 0 1 4 0 5 0 2 3
ARG 0.0 1.0 1.5 0.0 1.4 0.0 1.0 1.0
ASN 0 0 0 0 0 0 0 0
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASP 2 2 4 2 1 5 1 6
ASP 1.5 2.0 1.8 1.5 1.0 1.0 1.0 1.3
CYS 0 0 0 0 0 0 0 0
cYs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- GLN 0 0 0 0 0 0 0 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 5 7 3 0 7 2 1 4
GLU 1.2 1.3 1.7 0.0 1.0 1.5 1.0 1.2
GLY 1 0 0 0 0 0 0 0
GLY 1.0 0.0 0.0 0.0] 0.0 - 0.0 0.0 0.0
HIS 0 0 0 0. 0 .0 0 0
HIS - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ILE 0 0 0 0 0 0 0 -0}
ILE 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
LEU 0 0 0 0 0 0 0 0]l
LEU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 1 0 1 1 4 1 1 0
LYS 1.0 0.0 1.0 1.0 1.0 1.0 1.0 0.0
MET 0 0 0 0 0 0 0 0
MET 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 0 0 0 0 0 0 0
PHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRO 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 0 0 0 0 0 0 0
.SER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 0 0 0 0 0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 0 0 0 0 0 0 0 0
TRP 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0
TYR 0 0| 0 0 0 0 0 0
TYR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VAL 0 0 0 0 0 0 0 0
VAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 35: Total number of residue-residue interactions and average number of
atom contacts for interactions between polar side-chain atoms.

ARG ASN GLN HIS SER THR TRP TYR
ARG 0 6 10- 0 6 1 3 5
ARG 0.0 1.0 1.0 0.0 1.0 |. 1.0 1.0 1.0
ASN 6 56 37 10 40 31 -3 28
ASN- 1.0 1.1 1.0 1.2 .1.0 1.2 1.0 1.1
GIN- 10 37 20 7 26 22 6 12
GLN 1.0 1.0 1.1 1.0 .11 1.0 1.0 1.1
HIS 0 10 7 32 22 11 1 17
HIS 0.0 1.2 1.0 1.0 1.0 1.0 1.0 1.1
SER 6 40 26 22 42 46 8 22
SER 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.0
THR 1 31 22 11 46 28 8 9
THR 1.0 1.2 1.0 1.0 1.0 1.0 1.0 1.0
TRP 3 3 6 1 8 8 0 4
TRP 1.0 1.0 | 1.0 1.0 1.0 1.0 0.0 1.0
TYR. 5 28 12 17 22 g9 4 8
TYR 1.0 1.1 1.1 1.1 1.0 1.0 1.0 1.0
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Table 36: Total number of residue-residue interactions and dverage number of

atom contacts between secondary structures for interactions between

polar side-chain atoms.

ARG ASN GLN HIS SER THR TRP TYR
ARG 0 3 3 0 2 0 1 2
_ ARG 0.0 1.0 1.0 0.0 1.0 0.0 1.0 1.0 |
ASN 3 2 10 2 12 8 1 8
ASN 1.0 1.0 1.0 1.0 1.1 1.2 1.0 1.0
GLN 3 10 8 3 8 9 1 6
GLN 1.0 1.0 1.0 1.0 1.0 1.1, 1.0 1.2}
HIS 0 2 3 16 8 5 0 4
HiS 0.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0
SER 2 12 8 8 10 13 6 3

. SER 1.0 1.1 1.0 1.0 1.0 | 1.0 | 1.0 1.0

" THR 0 8 9 5 13 12 3 3
THR . 0.0 1.2 1.1 1.0 1.0 1.0 1.0 1.0
TRP 1 1 1 0 6 31 0 2
TRP 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0
TYR 2 8 6 4 3| 3 2 -4
TYR 1.0 1.0 1.2 1.0 1.0 1.0 1.0 1.0




123

Table 37: Number of residue-residue interactions and average number of atom .
contacts between polar side-chain atoms. ' Interactions are between
pairs of a-helices.

GLN

HIS

ARG ASN SER THR TRP TYR |
ARG 0 2 1 0 1 ) 0 0
ARG 0.0 1.0 1.0 0.0 1.0 0.0 0.0 © 0.0
ASN .2 2 1 1 6 0. 1 5
ASN - 1.0 | 1.0 1.0 1.0 1.0 0.0 1.0 1.0
GLN 1 1 4 2 2 1 1 .0
GLN 1.0 1.0 1.0 1.0 1.0 2.0 1.0 0.0
HIS 0 1 2 6 7 0] 0 "3
HIS 0.0 1.0 1.0 - 1.0 1.0 0.0 0.0 1.0
SER 1 6 2 7 C2] 1 3 0
SER 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
THR 0 0 1 0 1 0 3 3
THR 0.0 0.0 2.0 0.0 1.0} 0.0 1.0 1.0
TRP 0| 1 1 0 3 3 0 1
TRP 0.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0
TYR 0 5 0 3 0 3 1 2
TYR 0.0 1.0 0.0 1.0 0.0 1.0 1.0 1.0
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Table 38: Number of residue-residue interactions and average number of atom
contacts between polar side-chain atoms. Interactions are between

a-helices and R-sheets.

ARG ASN GLN HIiS SER THR TRP TYR
ARG 0 0 0 0 0 0 0 0
ARG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASN 1 0 3 0 2 1 0 0
ASN 1.0 0.0 1.0 0.0 1.0 1.0 0.0 0.0
GLN 0 1 o 0 2 2 0 2}
GLN 0.0 1.0 0.0 0.0 1.0 1.0 0.0 1.5
HIS 0 0 0 0 0 i 0 0
HIS 0.0 . 0.0 0.0 0.0 0.0 1.0 0.0 0.0
SER 0 2 0 0 1 0 1 1
SER 0.0 1.0 0.0 0.0 1.0 0.0 1.0 1.0
THR 0 T2 0 0 1 0 0 0
THR 0.0 1.5 0.0 00|. 1.0 0.0 0.0 0.0
TRP 0 0 o} 0 2 0 0 0
TRP 00| 0.0 0.0 0.0 1.0 0.0 0.0 0.0
TYR 0 0 1 0 0 0 0 0
TYR 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
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Table 39: Number of residue-residue interactions and average number of atom
contacts between polar side-chain atoms.
R-sheets and a-helices.

Interactions are between

" SER

ARG ASN GLN| . HIS THR TRP TYR
ARG 0 1 0 0 0 0 0 0
ARG 0.0 1.0 0.0 0.0 |. 0.0 0.0 . 0.0} 0.0
ASN 0 0 K 0 2 2 0 0
ASN 0.0 0.0 1.0 0.0 1.0 1.5 0.0 0.0
GLN 0 3 0 0 0 0 0 1
GLN 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0
HIS 0 0 0 0 0 0 0 0
HiS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 2 2 0 1 1 2 0
SER 0.0 1.0 1.0 0.0 1.0 1.0 1.0 0.0
THR 0 1 2 1 0 0 0 0
THR 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0
TRP 0 0 0 0 1 0 0 0}
TRP 0.0 0.0 0.0 0.0 1.0 0.0 0.0 | 0.0
TYR 0 0 2 0 1 0 0 0
TYR 0.0 0.0 15 0.0 | 1.0 0.0 0.0 0.0
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Table 40: Number of residue-residue interactions and average number of atom
' Interactions are between

contacts between polar side-chain atoms.

pairs of B-sheets.

GLN

ARG ASN HIS SER THR TRP | - TYR
ARG .0 0 2 0 1 0 1 2
ARG 0.0 0.0 1.0 0.0 1.0 0.0 1.0 1.0
ASN 0 0 5 1 2 5 0 3
ASN 0.0 0.0 1.0 1.0 1.5 1.2 0.0 1.0
GLN 2 5 4 1 4 6 0 3
GLN 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0
HIS ‘ -0 1 1 10 1 4 0 1
HIS 0.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0
SER .1 2 4 1 6 11 0 2
SER 1.0 1.5 1.0 1.0 1.0 1.0 0.0 1.0
THR 0 5 6 4 11 12 0 0
THR 0.0 1.2 1.0 1.0 1.0 1.0 0.0 0.0
TRP 1 ) ) 0 0 o 0 1
TRP ‘ 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
TYR 2 3 3 1 2 0 1 2
TYR 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0
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Table 41: Total number of residue-residue interactions and average number of atom contacts between _polar side-
chain atoms and backbone oxygen atoms.

_J|ALA |ARG | ASN | ASP [CYS |GLN |GLU [ GLY | HIS | ILE | LEU |'LYS |MET | PHE |PRO | SER { THR | TRP | TYR | VAL
ARG 3 3] .4 8 5 3 5 8 3 0] 10 6 3 2 7 5] 3 2 4 2
ARG § 10| 10| 10f 10| 10| 1.0] 1.0] 1.0] 10| 0.0] 10{ 10| 10] 10 10}) 10] 10| 10[ 10 1.0
ASN {| 26 7] 15| 30 7] 12] 24| 25 91 14] 28 18 3] 13| 4| 38| 29| 12| 15| 17
ASN || 1.0} 10) 11| 10f 10] 12| 11] 11| 1.0] 1.0| 10| 1.1{ 20] 1.1} 1.0} 10] 10] 10| 10| 10
GLN f- 23§ 10 9 9| '5 9. 4| 23 3 81 23 11 0 5 14] 24 14 1 4 18
GLN f 10 11| 12f 10} 10| 10| 1.0} 1.0 1.0} 11} 1.0f 1.2] 00} 10| 11} 10| 1.1 10| 10] 11
HIS 15 3 71 10 6 5 4 13 0 5 9 6] 4 2] 13 6 6 1 2 5
HIS 1.0 1.0 10} 10| 1.0{ 12| 1.04 1.0] 00] 1.0} 10| 10| 10] 10| 1.0] 10| 10| 10] 10} 10
SER 42| 10] 13] 3t 6 13} 21 30 8 6] 29] 18 1 17] 10| 42} 21 2] 10| 24
SER | 10| 10] 10 10j 10| 10| 10] 10| 1.0] 10| 1.0} 1.0] 10| 1.0] 10| 10| 10| 10| 10] 1.0
THR || 28| 13 14] 21 6 6] 15] 30 7] 13 141 18 21 11 14 25| 22| 10] 12] 20
THR § 1.0) 1.0| 10 10f 1.0} 1.0f 10} 1.0] 10| 10] 10| 1.0] 10] 10] 10] 1.0] 10] 10] 10| 10
TRP 5 1 6 4 1 '3 o 12 2 3 5 1 2 6 3 6 3 2 0 2
TRP jj 10| 1.0 10| 10} 10} 10| 00| 10} 10| 10| 10] 1.0] 1.0] 10| 1.0] 1.0} 10| 10| 00| 1.0
TYR 5 0 7 8 1 4 2 9 2 4 1 1] 1 2] 14} 10| . 3 0 21 12
TYR j| 1.0f 00] 10} 10 10} 10} 10} 10{ 1.0] 10} 10] 10) 10| 1.0] 1.0] 1.0] 1.0] 00| 10| 1.0

871




Table 42: Total number of residue-residue interactions and average number of atom contacts

between
secondary structures for polar side-chain atoms and backbone oxygen atoms.

ALA |ARG |ASN | ASP |CYS|GLN {GLU | GLY | HIS | ILE | LEU | LYS |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ARG || 1 1 ol o0 1 0 1 2] -1 o] 8] 1 2] 1 1 1 2] 1 1 1
ARG | 10| 10} 00| 00| 10| 00| 10} 10| 10] 00| 10] 10| 10f 10| 10| 1.0] 10| 10] 10| 10
ASN 2| 2| o 1 2 2| 3] 2| 1 4| 8| 1] 2| 1 0| 6] -1 of 5| s
ASN § 10] 10| 00) 10| 1.0] 10] 1.0} 1.0] 10| 1.0] 10| 10| 20| 1.0f{ 00| 10| 10| oo 10| 10
GLN 8| 1 0 1 o] 2| o] 6] o] 3] 5] 1 o] 1 o] o] 4| o 1 3
GLN || 10| 10| 00| 10| 00| 10| 00f 10] 00| 10| 10} 1.0] 00| 10| 00] 00| 10] 00| 10| 1.0
HIS 7 1 3 o] 2 1 0 1 o] 8] 2] of of of s 1 1] o} 1 1
HIS § 1.0 10| 10] 00] 1.0} 10} 00| 1.0} 00| 1.0} 1.0] 00| 0.0 0.0f 1.0|] 1.0] 1.0] 00| 10} 1.0
SER 4| o 1 1 o 1 1 6| 5] o] 4 2| o] 3 1 41 5| of 1 4
SER | 10} 00} 1.0] 10] 00| 10] 1.0] 1.0] 10| oo 10] 1.0] 0o0f 10| 10| 1.0] 10| 00| 10| 10
THR 2]. 0} o] 2| o] o 2| ef of 1| 3] 3| 2 2 2] o] s 2] 1] o
THR § 1.0] 00| 00| 10| o0} o0 10} 10| 00| 10} 1.0)] 10| 1.0]. 10| 10] 00| 10| 10] 10| 00
TRP 3] 0 1 0 1 of o} 1 ol 38| 4] o] of 1 1 1 1 of of 1
TRP | 10] 00f 10) 00| 10| 00f 00| 1.0] 00| 10| 1.0] 00| 00} 1.0} 1.0] 10| 1.0] 00| 00| 1.0
TYR 2| o o] 2| -0 1 1 3] o] 2 1 1 0| 1 1 1 1 o 1 2
TYR | 10] 00f 00} 10| 0.0} 10] 1.0| 10} 00| 10] 10| 10| 00] 1.0] 10] 1.0 10| 00| 10| 10
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Table 43: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone oxygen atoms. Interactions are between pairs of a-helices.

ASN

THR

ALA |ARG ASP |CYS |GLN |GLU | GLY | HIS | ILE | LEU | LYS |MET | PHE |PRO | SER TRP | TYR | VAL
- ARG 1 1 0 0 0 o] 1 ol 1 o] 3 0 0 1] 0 1 1 1 1 0
ARG | 10| 10| 00| 00| 00| 00| 10] 00f 1.0{.00] 10| 00| 00| 10| 00} 10| 10| 1.0] 1.0] 00
ASN 0 2 0 0 0 0 0 0 0 1 o} 0 0 0 0 0 0 0 1 2
ASN | o.o| 1.0]| 00| 00| 0o ool oo| 0o} 00| 10| 00| 00f{ 00| 00| 00] 00| 00| 00} 1.0] 10
GLN 3 0 0 0 0 1 0 0 0 1 4| o] .0 0 o] o 0 0 0 2
GIN | 10| ool 00] 0o 0ol 1.0| o0} 00| 00| 1.0 1.0] 00| 00] 00| 00| 00{ 0.0f 00| 00| 1.0
HIS 21 0 21 o 1 1 0 ol of of. 1 o] o0 0 o] ol o] o]l ol o
HIS | 10| oo| 10] oo] 10| 10| 0.0f 00| 00] 00| 10| 00} .00} 00] 00| 00} 00| 00| 00| 00
SER| 3 0 0 0 0 0 0 1 2 0] 3 0 0 0 ol ol o 0 0 0
seR | 10| oo oof 00| 00| oo| 00| 1.0{ 10| 00| 10| 00| 00| 00} 00| 00] 00| 00| 00| 00
THR 1 0 0 0 0 0 0 1 0 o] 2 0 0 0 ol ol o 0 0 0
THR || 1.0 0oo| oo| oo oof ool 00f 1.0] 00)] 00{ 10} 00| 00) 00| 00| 00] 00| 00| 00] 00
TRP | 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
TRP § 00| 00| 00| 00| 00| 00| 00| 00| 00 10| 10| 00| 00} 00] 00} 00| 00| 00| 00} 1.0
TYR 1 0 0 0 0 1 1 1 0 ol 0 ol o 0 ol ol o 0 1] 2
YR | 10| 00| 00| 00| 00| 1.0] 10] 10| 00| 0.0] 00| 00] 00 00| 00| 0.0] 00| 00 10] 1.0
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Table 44: Number of residue-residue " interactions and average number of atom contacts between polar

side-chain atoms and backbone oxygen atoms. Interactions. are between a-helices and R-sheets.

ASN

cYS

LYS

ALA |ARG ASP GIN |GLU | GLY | HIS | ILE | LEU MET | PHE [PRO [ SER [THR | TRP | TYR | VAL
ARG o] o of of 1 ol of o of o of o 1 o] 1 of o] of o o
ARG | 00| oof o0f 00 10| 00}j 00] 00| 00] 0.0 0.0} 00| 10| 00| 1.0] 00| 00| 00| 00| 00
ASN ol o]l o]l of of o of of ol of 1 ol 2 of o 1] 1 ol o] o
ASN ¢ 00] 0.0l 00| 00| 00] 00| 00| 00| 00| 00| 10| 00| 20| 00| 00| 1.0] 1.0] 00| 00| 00
GLN 3 0 0 1 o] 1 0 21 o 2 1 0 o 1 0 0 1 0 0 0
GLN § 1.0] 00| 00} 10] 00} 10} 00| 1.0] 00} 10] 10| 00| 00} 10| 00| 00| 1.0] 00| 00| 00
HIS 1 1] 1 ol o] of of 1 of 3] o] ol ol ol 3] of 1 ol of 1
HIS § 10| 10] 1.0| 00| oo| 00| 00| 10| 00| 10} 00| 00} 00| 00| 10| 00] 10| 0ol 00| 10
SER of o] o] ol o] of of 2] o] o] o] o]l o] o] of 1 1 ol o] @2
SER || 00| 00| 00| 00| 00 00} 00 10} 00| 00| 00| 00| 00} 00| 00| 10]-1.0] 00| 0ol 1.0
THR ol ol o}l of o]l of o} o] of o] of ol of of o|l.-o0o| 1} o] o] o
THR § 00| 00| 00} 00| 0.0} 00| 00| 00| 00| 00] 00| 00| 00}.00| 00| 00| 1.0] 00| 00l 0o
TRP 0 0 0 0 1 0 ol 1 0 of of o 0 1 1 1 1 0 ol o
-TRP || 0.0| 00{ 00| 00| 1.0] 00| oo| 1.0f 00| 00] 00| 00| 00} 10| 1.0] 1.0} 1.0] 00} 00} 00
TYR ol o] of 1 ol o] o 2| of 1 1 o] of of of of 1 ol o ol
TYR | 00| 00| 00} 10| 00| 00] 00 1.0} 00] 1.0} 1.0] 0.0] 00/ 00| 00| 00| 1.0[ 00] 00| 00
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"Table 45: Number of residue-residue interactions and average number of atom contacts between polar

side-chain atoms and backbone oxygen atoms. Interactions are between a-helices and R-sheets.

ALA |ARG {ASN | ASP |CYS |GLN |GLU | GLY | HIS | ILE [ LEU | LYS |MET |PHE [PRO | SER | THR | TRP | TYR | VAL
ARG ] -0 0 0 0 0 0 0 0 0 ol o] 1 0 0 0 ol of o] o 0
ARG | 0.0} 0.0| 00| 0.0 00| 00| 00| 00| 00| 00| 00| 10| 00} 00| 00] 00| 00| 00l 00 00
ASN 1 0 0 0 0 1 0 1 0 2 2 1 0 o]l o 2 0 0 1 0
ASN | 1.0] 00| 00| 00| 00| 10| 00| 10| oo} 10} 10| 10| 00} 00| 00| 10| oo 00l 10[ 00
GLN o{- o0 0 ol o 0 0 0 0 0 0 1 0 o o o] o 0 of o
GLN j 00| 00} 00| o0 00| 00] 00| 00| 00| 00| 00| 10| 00| 00} 00| 0.0] 00| oo 00| 00
HIS | o] of o] o o] of of of of o] of.of o] ol ol o] o ol 1| o
HIS | 0.o] 00] 00| 00] oof 00| oo} oo| 0o0] 00] 00| 00| 0oo] oo0]| oo} oo 00| 0o0|-10] 00
SER 1 o o ol o ol o 0 3 0 1 0 0 1 0 1 0 0 0 0
SER | 1.0 00) 00] 00| 00| 00} 00| 00] 1.0] 00] 10] 00| 00 10| 00 1.0{ 00] 00| 00| 00
THR 0 of. o 0 0 0 ol o 0 0 0 0 o] o 0 ol 3 0 0 0
THR || 00| 0.0] 00| 00| 00| 00j 00| 00| 00| 00| 00| 00f 00| 00f 00] 00| 1.0] 00| oo oo
TRP 1] o 0 0 0 0 0 0 ol 1 o] o 0 0 0 ol o 0 0 0
TRP || 1.0] 00] 00| 00| 00| oo| 00| 00| 00| 10| 00| 00| 00| 00] 00| 00| 00| 00| 00| 00
TYR 1} 0 0 1 0 0 0 0 ol 1] o ol o 0 0 1 0 0 0 0
TYR | 1.0] 00| 00| 10| 00{ 00| 00| 00f{ 00| 10| 00| 00| 00| 00] 00| 10| 00{ 00} 00| 00

el




Table 46: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone oxygen atoms. Interactions are between pairs of R-sheets.

ASN

THR

ALA |ARG ASP |cYs |GLN |GLU |GLY | HIS | ILE | LEU | LYS |MET | PHE |PRO | SER TRP | TYR | VAL
ARG 0 0 0 0 of o 0 2 o[ o] o 0 il o o] of 1 0 0 1
ARG | 00| 00| 00] 00 00| oof 00} 1.0] 00| 0of oof 00| 1.0] 00| 00| 00| 10] 00| 00| 1.0
ASN 1 0| o 1 2 1 3 1 1 1 5].0f o 1 ol 3| o] of 3] 4
ASN | 10| 00| o0 1.0] 10] 1.0] 10| 1.0| 1.0] 10| 10] 00| 00| 10| 00| 10| 00| 00| 10] 1.0
GLN 2 1 0 0 0 0 0 4 0 0] © 0 0 0 0 0 3 0 1 1
GLN | 1.0} 1.0] 00| 0.0] 00| 00] 00j 10| 00] 00| 00| 00| 00] 00| 00| 00| 10| 00 10! 10
HIS 4 0 0 0 1 0 o] o 0 0 1 0 0 0 0 1 0 o] o 0
HIS | 1.0} 00] 00| 0.0[ 1.0 0.0} 00| 00]| 00| 00| 10| 00| 00| 00| 00f 10} 00| 00 ool 0o
SER 0 0 1 1] ol 1 1 3{ o0 0 0 2 o . 2 1] 2 4 o] 1 2
SER || 00| 00| 10| 1.0] 00| 10} 10} 1.0] 00| 00| 00| 1.0] oo 1.0] 10| 10| 10| ool 10| 10
THR 1 o] o] 2 o] o 2 5] 0 1 1| 8f 2| 2] 2] ol 2of 2 11 o0
THR | 1.0] 00) 00| 1.0| o00f{ 00| 10| 1.0} 00| 1.0} 10| 10} 10| 10] 1.0] 00| 10} 10} 10] 00
TRP 2 0 1 0 ol of o 0 0 1 3 0 0 0 0 0 0 0 ol o
TRP | 1.0]| 00] 10] 00] 00| 00} 00| 00| 00| 1.0] 10| 00| 00| 00| 00| 00| 00] 00f 00| 0o
TYR 0 0 0 o] o 0 ol o] o ol o 1]. 0 1] 1 o] o] o ol o
TYR || 00| 00| oo| 00| 00| 00| 00| 00) 00 oo 00| 1.0 oo 1.0{ 10| 00| 00| 00| 00! 00

el
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Table 47: Total number of residue-residue interactions and average number of atom contacts for polar side-chain
atoms and backbone nitrogen atoms. ‘

HIS

ALA ARG |ASN | ASP |CYS |GLN |GLU | GLY ILE | LEU | LYS |MET | PHE |PRO | SER | THR | TRP | TYR | VAL
. ARG 0 0 0 1 ol o 0 0 0 ol o]l o ol o 0 o} o 0 0 0
ARG ]| 00| 00| oo0| 10| 00] 00| 00| 00| 00| 00| 00| 00] 00| 00| 00| 00} 0.0] 00| 00] 00
ASN § 21 41 23] 18 71 10| 19| 39 6 5| 13] 26 2 8 3| 25| 16 9] 17| 20
ASN'i 10| 10| 1.0] 10| 10| 10| 1.0] 10| 10| 10} 10| 1.0} 10| 1.0]| 10| 10] 1.0] 10 1.0] 10
GIN | 4 4l 1 9| 2 1] 2 9 3 2 3 5 o} 1|. 1] 13 5 0 4 5
GIN | 1.0 10} 11] 11] 10| 1.0] 10] 12] 1.0] 1.0] 1.0] 1.0f 00} 1.0 10| 10| 10] 00| 10} 10
HIS | 1] of 1 5 1 0 1] 2| ol o] 2| 3| of 1 0f. 7| 4] of o 2
HIS || 1.0} oo| 10| 10| 10| 00} 1.0 10| oo0| 00| 10| 10| o0} 1.0] 00| 10| 10| 00| 00| 1.0
SER | 21 5| 10] 26| 2] 12| 23| 19 0 4] 11| 9 3| 14 1] 871 20 4] 15| 17
SER [ 1.0] 10| 10} 10| 10| 10| 10| 1.0] 00| 10} 10] 1.0] 1.0] 10| 10| 10| 10| 10} 10] 1.0
THR [ 21 4| 13| 20 5] 7| 16| 14 3 1 6 3 3 4 11 16| 10 3 6| 12
THR § 10| 10 1.0] 10} 10| to]| 10| 10| 10| 10} 10| 10| 10} 10 10| 10| 10] 10| 10] 1.0
TRP 0 0 1 0 0 ol -1 5 1] 1 6 ol o 0 0 0 0 0 0 0
7RP || 0.0] oof 10| 00} 00} 00| 10} 10| 10] 10| 1.0 00 o0 00| 00| 00| 0.0| 00] 00| 00}
TYR 4 5 4| 13 5 2 2| 12 2 2 2| 3 0 0 6 9 5 o0 1 2
TYR || 10| 10| 10| 10| 10| 10| 10| 10| 1.0] 1.0{ 1.0] 10| 00f{ 00| 1.0] 10] 1.0] 00| 10| 1.0
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Table 48: Total number of residue-residue - interactions and average number of atom contacts between

secondary structures for polar side-chain atoms and backbone nitrogen atoms.

ALA |ARG |ASN | ASP |CYS |GLN |GLU | GLY | HIS | ILE | LEU | LYS |MET | PHE |[PRO | SER | THR | TRP | TYR | VAL

ARG 0 0 ol o ol o 0 0 ol o 0 0 ol o 0 ol o 0 0 0
ARG | 00| 00] 00| oo| 00| oo| oo] oo oo] oo 00] 00| 00 0o 00] 0o 00] 00f 0o 00
asnd ol ol 1| 1| 2| 1| 2| a4 of o a| 1| of ol 2| 2| 2 1 1{ 1
ASN | 00l ool 10| 10| 10| 10| 10| 10| oo| oo| 10| 10] 00| 00| 10| 10| 10| 1.0 10| 10
GLN 1 1 0 2 1 0 0 1 0 ol 1 0 o 1 1 1 0 0 1 2
GINf 10] 10| oo] 10} 10] oo| 00| 10| 00| 00| 10| 00| 00] 1.0| 10| 10] 00| 00| 10| 1.0
HIS 0 0 of o 0 0 0 0 0 0 0 0 o] o 0 3 0 0 0 1
fis | oo oo| 00| oo oo| oo| oo| 00] oo] 00| oo] o0o] oof 0o 0o 10] 00 00] 00l 1.0
SER 2 2 1 0 0 0 1 4 0 1 2]l o 0 5 0 8 4 0 2 1
seR Il 10| 10| 10l oo ool oo} 10| 10} 0o 10| 10| 00| 00| 10{ 00| 10] 1.0] 00| 10] 1.0
THR | -2 0 of 1 1 0 1 7 ol of 2 0 0 0 1 2 2 0 0 1
TR | 10| oo| oo| 10] 10| oo| 10| 10| oo] oo 10| oo] oo] oof 10} 1.0] 10} 00] 00| 1.0
TRP 0 0 1] o 0 0 0 2 0 1 1 0 0 0 0 0 0 0 0 0
TP | ool ool 10| ool 00| 00{ 00{ 0] 00| 10} 10] 00] 00| 00| 00| 00| 00] 00| 00| 0.0
TYR 0 1 0 3 ol o 0 2 0 1 1 2 0 0 1 0 1 0 0 0
' 10| 00| 0.0} 00O

Tyn

00| 10] 00| 10] oo| oo oo 10] 00] 1.0] 1.0] 10] 0o 00] 1.0] 00

Sel

11




Table 49: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone nitrogen atoms. Interactions are between pairs of a-helices.

PRO

‘| ALA |ARG | ASN | AsP |CYS |GLN |GLU | GLY | His | e | Leu | Lys |MET | PHE SER [THR | TRP | TYR | VAL
ARG ol o o} o 0 0 0 0 of of of o] o] of of ol of ol o 0
ARG | 00} 00} 00| 00} 00| 00| 00} 00| 00| 00| 00| 00| 00 00] 00{ 00| 00| 00| 0ol 0o
ASN 0 0 0 1 0 0 0 of o| o] o 1 0] o] o 1 o] o] o 0
ASN | 00| 00| 00| 10| 00| 00| 00} 00) 00| 00| 00| 1.0]|.00| 00| 00| 10] 00f 00| 00| 0o
GLN 0 0 0 0 0 0 0 ol ol o] o 0 o] o 0 1 o] of o] o
GLINJ) 00j 00f 00| 00| 00] 00| 00| 00| 00} 00] 00] 0.0f 00] 0.0] 00| 10} 00| 00| 00| oo
HIS 0 0 0 0 0 0 0 o] o] of ol o o] o] o 1 ol o 0 0
HIS j 00j o0f 00j 00| 00) 00f 00| 00f 0.0} 00] 00 0.0] 00| 00 00| 10} 00| 00| 00| o0
SER 2 1 0 0 0 0 o . 1 0 0 1{ o 0 1 0 1 0 0 0 0
SER || 1.0] 10] 00| 00} 00| 00| 00| 1.0f 0.0] 00| 1.0] 00| 00| 10| 00| 10[ 00| 00 00| 0.0
THR 1 0 0 ol "o 0 0 1 0 ol o 0 0 0 1 0 0 0 0 0
THR | 1.0| 00 00| 00) 00] 00| 00| 10|°00]| 00| 00] 00| 00| 00} 10 00| 00| 00| 0ol 0o
TRP 0| 0 0 0 0 0 0 of of of o] of ol ol of ol ol o 0f o
TRP || 0.0| 00} 00) 00 00| 00| 00} 00} 00| 00| 00| 00| 0.0| 00| 00| 00| 00| 00 00| 00
TYR of 1) of 2} of o} oj of of of t] o] o] of o o of of of o
TYR | 00| 10] 00f 10| 00f 00] 00) 00} 00} 00f 1.0f 00| 00[ 00| 00 00| 00| 00! 00[ 00
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Table 50: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone nitrogen atoms. Interactions are between a-helices and- R-sheets.

ARG

ALA ASN [ ASP [CYS |GLN |GLU | GLY | HIS | ILE | LEU | LYS |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ARG of of o] o ol ol o} of o] of o] of o] o] o] ol ol ol ol o
ARG || 0.0| 00| 00| 00| 00] 00| 00| 00| 00| 0.0 00f 00| 00 00| 00{ 00} 00| 0ol 0.0} 00
ASN | © 0 0 0 21.0 0 1 0 0 1 0 0 0 0 0 1 0 1 0
ASN | 00| 00| 00| 00 10| 00] 00] 1.0] 0.0] 0.0] 1.0 00| 00| 00] 00 00| 10| oo 10[ 0o
GLN 0 0 0 1 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0 2
GLN | 0.0f 00| 00 10| 00f 0.0f 00| 00| 00] 00] 0.0]. 00| 00 00| 00} 00] 00| 00| 0ol 1.0
HIS 0 ol ol o 0 0 0 0 ol o 0 0 ol o 0 2 0 0 0 0
HIS || 0.0} 0.0] 0.0] 00| 00} 00f 0.0] 00} 0.0] 00] 0.0] 00| 00| 00| 00| 10| 00| 00| 00| 00
SER 0 0 0 0 0 0 0 1 of o 1 0 0 1 o 1 o] o 1 0
SER || 0.0| 00f 00/ 00| 00} 00| 00| 1.0] 00| 00| 10| 00| 00| 10| 00| 1.0] 00 00} 10] 0o
THR 11 o0 0 0 0 0 o[ .0 0 0 1] 0 0 0 0 1 0 ol o 0
THR | 1.0] 00| 00| 0.0f 00| 00| 0.0] 00| 00] 00} 10| 00} 0.0] 00| 00| 1.0] 00| 00| 00| 00
TRP 0 0 ol o ol o 0 of o 0 o[ o 0 0 0 0 o] o] o 0
TRP | 0.0} 0.0| 00| 00} 00] 0.0} 00| 0.0] 0.0] 00| 0.0} 00| 00| 00| 00| 00| o0of o0o[ 00| 0o
TYR 0 0 0 0 0 0 0 2 ol o ol ol o 0 0 0 1 0 0 0
TYR || 00f 00] 00 00] 00| 00| 00 1.0] 00| 00| 00| 00| 00| 00 00 00| 10| 00| 00| 00

LET




Table 51: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone nitrogen atoms. Interactions are between R-sheets and a-helices.

ALA |ARG |asN | AsP |cYs |GLN |GLU | GLY | HIS | ILE | LEU | LYS {MET | PHE [PRO | SER | THR | TRP | TYR | VAL
ARG ol o ol o 0 ol o 0 ol -0 0 0 0 0 0 0 0 0 0 0
ARG | 00] 00| 00! 00| 00| 00| 00| 00} 00| 00} 0.0] 00| 00| 00| 00| 00| 00| 0.0 00| 00
ASN 0 0 o} o 0 0 ol o 0 0 0 0 0 o} - 2 o| 1 ol o 0
ASN | oo} oo| ool ool oo] oof oo)] oo0| 00} 00| 0.0] 00| 00} 00| 10| 00| 1.0} 00| 00} 00
GINf o 1 ol o 1 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0
GIN || 0oo] 10} 00| oo 1.0f 00| 00| 0.0{ 0.0} 00| 00| 00| 0.0f{ 00| 00] 00] 00f. 00| 00| 00
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 1
His- | oo! oo| oo| ool 00| 00| 00| 00| 00| 00} 00| 00| 00| 0.0f 00} 00| 00| 00 00/ 10
SER 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 21 3| o] o 0
"ser | 0o oo} oo| oo| 00| 00| 10] 10| 00| 00} 00| 00| 00} 00] 00| 10| 1.0} 00| 00| 00
THR 0 0 ol. o 1 0 0 4 0 0 0 0 0 0 0 1 0 0 0 0
THR || 0.of oo| oo 00] 10| 00| oo} 10| 00} 00| 00| 00| 00} 00} 0.0 10| 0.0 00| 00 00
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol ‘o 0 ol o 0}
TRP- Il 00| oo0] 00| 00| 00| 00| oo 00| 00| 00| 00| 00} 00} 00} 00| 00] 00| 00| 00} 00
TYR 0 0 0 1] o 0 0 0 1] 0 0 1 0 ol o ol o 0 0 0
TR | oo| 00| 00| 10] 00| o0l 00| 00] 00| 00| 00| 1.0] 00| 00| 00| 00| 00| 00| 0.0} 0.0
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Table 52: Number of residue-residue interactions and average number of atom contacts between polar
side-chain atoms and backbone nitrogen atoms. Interactions are between pairs of R-sheets.

ALA |ARG [ASN | ASP |CYS [GLN [GLU | GLY | HIS | ILE [ LEU | LYS |MET [PHE [PRO |SER | THR | TRP | TYR | vAL

ARG of of of o} of of of of of of of of o]l of o of o o of o
ARG | 00| 00} 00| 00| 00| 00| 00} 00| 00| 00| 00| 00| 00| 00| 0.0] 00| 00] 00| 00| 00}
ASN ol o] 1 o ‘of 1 2| 8] o] o] 38f of of ol ol 1| of 1| of 7
ASN || 00| 00}.1.0] 00] 0.0f 1.0| 1.0f 1.0] 00| oof 1.0] 00| o0 00| 00| 1.0] 00| 10| 00| 10
GLN 1 of of 1 of ol o 1] of o] 1 ol of 1 1 of of of 1| o
GLN | 1.0] 00) 00| 10| 00| 00| 0.0f 10| . 00| 00| 1.0f 00| 00] 10| 10] 00| 00| 00| 10[ 00
HIS j o] of of o} of o] of of o] of of o] o o of ol o of of o
HIS | 00| 00| 00| 00| 00| 00| 0.0f 00| 00| 00| 00] 0.0f{ 00| 00] 00| 00| 00| 00| 00! 0o
SER o 1 1 ol o] o] o 1 o 1 ol of of s8f o] a] 1] ol 1 1
SER || 00f 10| 10| oo 00f 00] 00| 1.0f 00| 1.0] 00| 00| 00| 10| 00| 10| 1.0 00| 10| 10
" THR ol of of 11 of of. 1 2] o] of 1] of o] of of o] 2| ol o 1
THR || 0.0} 0.0] 00] 1.0fj 00| 00} 10| 10f 00f 00| 1.0] 0.0f oo 00| 00| 00| 10| 00| 00| 10
TRP ol of 1 ol o]l o] of 2| ol 1 1 ol o} of o] of o] o] o] o
TRP || 00) 00| 10f 00| 00| 00] 0.0f 10} 00} 1.0 1.0f 00| 00| 00| 00| 0o oo oo| 00| oo
TYR 0 0 0 0 ol o 0 ol of 1] o 1] o o 1 0 0 0] o 0
TYR || 00] 00] 00} 00] 00f 00| 0.0] 0.0] 0.0f 1.0f 00] 10| 00| 00| 10] 00| 00| 00| 00l 00

6¢l
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Table 53: Total number of residue-residue interactions and average atom contacts

for interactions between backbone atoms.

ALA | ARG |ASN | ASP [ CcYS | GLN -GLU | GLY | HIS ILE | LEU | LYS |MET |PHE IPRO |SER | THR { TRP { TYR | VAL
ALA 118 29 41 74 19 35 63 82 14 55 104 77 17 50 29 75 43 18 28 71
ALA 1.2 1.3 1.9 1.3 1.3 1.2 1.3 1.2 1.1 1.4 1.3 1.3 13 1.3 1.3 1.3 1.3 1.2 1.2 1.3
ARG 28 17 15 28 9 12 13 29 2 22 32| 29 7 24 8 22 27 5 19 17
ARG 1.3 1.5 1.3 1.3 1.2 1.3 1.2 1.5 1.5 1.3 1.2 1.2 1.3 1.3 1.2 1.3 1.2 1.4 1.2 1.1
ASN 43 11 40 27 11 11 27 40 10 21 54 40 6 25 ] 21 32 11 25 21
ASN 1.2 1.3 120 11 1.2 1.2 1.1 1.4 1.1 1.5 1.4 1.2 1.2 1.2 1.3 1.4 13113 1.2 1.2
ASP 53 18 23 50 12 24 25 37 11 26 42 52 12 28 10 50 40 9 | 14 26
ASP 1.2 1.2 1.5 1.2 1.2 1.2 1.2 1.3 1.4 1.3 1.3 1.1 11 1.1 1.3 1.3 1.2 1.3 1.4 1.6
CYS 22 9 9 9 5 9 17 21 3 6] 22 10 2 7 7 13 10 2 ] 13
cYs 1.3 1.3 1.7 1.6 1.0 1.1 1.5 1.3 134 1.7 1.5 1.4 2.0 1.1 1.4 1.2 1.0 1.0 1.5 1.1
GLN 32 21 13 23 | 7 19 30 28 5 13 47 28 14 19} 151 26 17 15 13 29
GLN 1.2 1.3 13 1.4 1.4 1.2 1.3 1.1 1.0 1.4 13| 1.2 1.3 1.4 1.5 1.2 1.5 11| 1.7 1.2
GLU { 55 17 25 28 12 34 27 32 8 26 55 45 7 22 9 28 26 10 21 30
GLU 1.4 1.3 1.2 1.3 1.1 1.2 1.3 1.2 1.2 1.2 13 1.2 1.3 1.5 1.3 1.4 1.2 1.2 1.5 1.3
GLY 98 37 42 51 20 27 30 89 17 22 76 61 20 29| 24 53 45 15 36 58
GLY 1.3 1.5 1.4 1.4 1.4 1.6 1.3 1.4 1.3 1.4 1.4 1.6 1.6 1.4 1.3 1.4 1.3 1.7 1.5 1.4
HIS 12 3 10 13 7 5 9 16 9 3 15 8" 41 12 8 6 8 3 5 8
HIS 1.4 1.3 1.2 1.3 1.3 1.2 1.0 1.4 1.2 1.7 1.1 1.4 1.2 1.4 1.7 13 1.5 1.0 1.2 1.0
ILE 62 18] 24 25 7 13 22 27 4 28 41 32 2] 28 2] 27 29 5 14 20
LE 1.3 1.4 1.3 1.2 1.1 1.2 1.3 131§ 1.2 1.2 1.3 1.2 1.1 1.3 1.3 1.1 1.2 1.0 1.3 1.3
LEU 94 33 57 43 24 46 68 71 18 42 79 61 19 45 25 62 50 16 21 65
LEU. 1.2 1.2 1.3 1.2 1.2 1.2 13 13 1.4 1.4 1.3 1.2 1.3 1.3 1.6 1.2 1.3 1.2 1.4 1.2
LYS 83 22 43 61 11 25 57 52 8 37 61 51 14 48 12 33 22 14 20 47
LYS 1.2 1.2 1.5 1.4 1.4 1.4 1.2 1.2 1.2 1.2 1.4 1.3 1.4 1.3 1.2 1.4 1.7 1.2 1.1 1.3
MET 19 6 10 13 1 11 14 15 5 6 20 18 6 141 3 13 i3 1 17 11
MET 1.2 1.3 1.1 1.2 1.0 1.4 1.2 1.4 1.6 1.5 1.2 1.2 1.5 1.3 1.0 1.5 1.5 2.0 1.2 1.2
PHE 48 22 21 28 61 17 32 31 15 28 38, 47 15 16 17 22 25 ] 12 32
PHE 1.2 1.3 1.2 1.2 1.5 1.2 1.2 1.2 1.5] 1.2 1.4 1.3 1.1 15 1.3 13 1.3 1.1 1.3 1.3
PRO 19 8 6 5 4 10 -] 22 7 8 24 13 2 15 3 16 14 2 14 14
PRO 11 ‘1.2 1.2 1.0 1.2 1.0 1.0 13 1.1 1.2 1.2 1.3 1.0 1.1 13 1.2 1.2 1.5 1.2 1.3
SER 73 25 23|.55 12 25 31 44 9 29 55 29 18 23 |- 19 48 38 ] 25| 61
SER 1.2 1.1 1.2 1.3 1.3 1.3 1.2 1.4 1.3 1.3 1.4 1.6 1.3 1.1 1.3 1.2 13| 1.3 1.4 1.3
THR || 45 27 24 36 2] 15 22 38 11 24 | 44| -25} 9 23 13 43 26 14 20 30
THR 1.2 1.1 1.1 1.3 1.1 1.2 1.4 1.2 1.3 1.4 1.2 1.3 1.2 1.3 1.2 1.2 1.4 1.1 1.1 1.3
TRP 21 5 _ 6 8 2 8 9 168 2 2 17 14 3 7 3 10 6 5 9 21
TRP 1.1 1.0 1.2 1.2 1.0 1.5 1.1 1.3 1.5 1.0 1.4 1.4 1.0 1.0 1.3 1.4 1.3 1.4 1.3 1.3
TYR 22 17 28 19 6 12 ‘24 37 5 15 22 19 13 12 10 27 21 1" 16 22 |-
TYR 1.3 1.5 1.2 1.4 1.5 1.2 1.3 1.2 1.0 1.3 1.4 1.3 1.2 1.2 1.4 1.2 1.2 14 1.2 1.2
VAL 67 15 27 30 16 a5 26 58 10 20 61 47 11 34 21 66 30 221 181 58
VAL 13 1.2 1.3 1.3 1.4 1.2 1.2 1.2 1.1 1.1 1.2 1.3 1.3 1.3 1.3 1.2 1.2 1.3 1.2 1.2
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Table 54: Total number of residue-residue interactions and average atom contacts

for interactions between secondary structures involving backbone

atoms.

ALA {ARG |ASN | ASP |CYS |GLN |GLU | GLY | HIS | ILEJLEU | LYS |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 27 ] 12 5 7 2 9 4] 36 6| 38( 28| 13] 11 17| 11”29} 17 71 17| 49
ALA 4 10| 13| 12} 16) 1.0 1.0f 12| 1.1 ] 10} 1.2] 1.2 1.1 ] 1.2] 11| 1.3 1.0 1.2] 10§ 1.2] 1.2
ARG.|| 10 0 3 6 0 3 4 5 3 9 2 4 8 4 3 8| 13 3 6] 11
ARG f§ 1.2 00} 13} 1.7 00 t.0] 1.0f 20| t0] 13| 10 12} 1.3 1.0§ 10| 11| 14| 10] 1.2} 1.2
ASN 9 5 4| -2 2 3 8] 15 1 7|15 3 5 7 1 3 5 1 7 7
ASN 1 11} 10] 1.2} 201 15| 13| 12| 1.4] 10} 1.0] 1.3} 10 10| 1.1{ 20} 1.3} 10| 1.0] 1.4} 1.9
ASP 6 4 4 1 0 6 3| 13 2 5| 19 8| "1 4 0 S| 13 1 4 8
ASP § 10] 15} 12) 10] 00 10| 13 15{ 10| 13| 14| 1.2 10] 1.0 00| 1.0]| 1.2] 20! 20| 1.4
cYs 6 1 3 0 0 5 3| 11 2 44 10 4 2( 10 1 2 4 o -1 10
CYS § 12| 10} 104§ 00} 0.0 1.2] 1.0} 1.2] 15| 18] 1.4} 15] 10} 11| 1.0 15| 10] o0} 20} 1.3
GLN 12 4 1 9 1 3 2 7 0 5{ 14 5 0 8 2 7] 11 2 4| 10
GIN § 10} 1.2) 10 1.0) 10| 13¢ 1.0} 1.0] 00} 1.2] 11| 1.2] 00} 1.2] 1.0} 11| 1.2] 15| 1.2} 1.0
G 8 3 7 1 0 4 4 5 3| to 8| 10 3 a 2 7 7 3 71 12
GLU | 1.1] 10) 11| 10} 00| 12] 15| 16] 1.0} 1.3} 1.2 1.2] 13| 10} 10! 1.3] 10] 1.7} 13| 1.2
GLY {| 43 41 19| 25 5 7 7] 44 4] 271 39| 11 7] 14 9f 241 21 6] 15| 48|
GLY (1 1.3 1.0] 14 14| 16] 11| 11| 1.4f 1.0] 1.2) 1.4 d.4) 1.3} 11| 1.2} 158§ 1.2] 1.2} 1.3] 1.2
HIS 8 4 1 3 2 1 4 6 4 4 5 3 0 2 0 4 5 0 2 [:]
HIS 10| 18| 101 10} 1.0 104 1.0] 1.7] t0] 1.2f 12} 10| 00} 10 0.0} 10| 16| 0.0} 1.0} 1.0
ILE 37 6 8 1 4 9 9} 24 5] 37] 34| 16 5| 13 3 9} 28| 14} 22| s3
ILE 12 1.0 11} 10} 15] 104 148120 120 114} 1] 129 1.0) 11| 1.0} 14| 11| 1.1 1.1 ] 12
LEU 20 61 12| 13| 11 14 9t 32 7] 381 41 17 5| 15 5| 17} 15 9l 11| s2
"LEU H 11} 100 104 1.2F 9.2 14 1.0 19 ) 14 128 1.4 1.2) 1o 11 10 141 1.0] 1.0] 1.4] 1.2
LYS 17 3 8| 12 3 6 10} 10 1 10 13] 19| s 4 1{ 1241 -9 0 8| 18
LyS #1211 10§ 12| 1.2} 10| t0] 11} 11§ 10 11| 1.2} 1.3] 1.2} 22] 1.0} 10} 1.0] 00{ 1.4 1.1
MET 7 2 2 2 o [ 217 7 2 5 9 6 1 2 1 41 10 0. 7] 12
MET || 1.3} 15} 10| 10| 00| 10} 1.0} 1.4] t0] 10| 10] 1.3} 20{ 15] 10{ 1.2} 1.0]| 00| 1.1 ] 1.4
PHE s| 9 3’ 6 7 6 8| 18 5| 28| 24 9 3! 14 1 9( 10 0 7| 25
PHE 4 12| 12] 13| 15| 1.0 13§ 1.4} 1.2] 14| t1] 1.2] 1.2] 23} 11| 10] 1.0] .1 00| 11 ] 1.2
PRO 0 1 1 1 0 1 1 9 0 2 9 3 0 3 0 3 4 0 6 5
PRO || 0.0| 10] 10} 10| 00| 10| 10 16} 0.0f 10} 1.0] 1.0] 00} 1.7| 00} 1.3} 12| 00| 1.5] 1.0
SER 21 8 2 3 7y 6| 10} 29 3| 18 17| 14 8] 11 5{ 211 t4| 10] 16| 24
SER f 11§ 1.0] 1.0} 1.0) 1.4] 12| 14| 12§ 1.3 12| 13| 1.4] 1.4] 11| 10} 10} 11| 1.3} 1.7] 1.1
THR 141 17 2 6 3 71 11 18 4] 24| 19} 10 9{ 15 3] 24| 21 44 14| 27
THR f| 1.2 13| 151 1.0} 100 11| 1.1 { 1.3t 121 .2} 1.4 1.4} 12} 13| 1.0 1.1 ] 10f 1.2] 1.2} 1.2
TRP 5 4 0 2 0 4 3 8 1 5| 11 0 1 0 1 5 5 1 gl 12
TRP |l 10 15| 00| 151 004 1.2] 10| 11| 1.0 1.0 1.2} 00 10| 0.0 1.0 1.4 1.4{ 1.0| 1.4] 1.5
TYR 18 5 6 5 1 7 s 16 2| 26| 16 9 1] 1 ol 18| 12} 10| 10} 25
TYR | 1.2] t0] 13] 12] 1.0f t4} 1.3] 14| 10 13] 11| 1.2} 1.0} 11| oo| 13| 1.2| 13| 1.0} 1.1
VAL 48| 141 104 12| 13| 24 g{ 4o 7| 42| so{ 19 8| 23 3| 25| 251 11 21| 87
VAL | 11] 1.2| 124 1.0] 1.2] 10] 1.0] 1.1 ] 1.4 ] 1.2 14| 11| 14] 1.1 ] 1.0] 10| 1.4] 1.3) 1.0] 1.4
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Table 55: Number of residue-residue interactions and average atom contacts for
interactions . between backbone atoms. Interactions are between pairs

of a-helices.

ALA | ARG |ASN | ASP | CYS | GLN |GLU |GLY | HIS | ILE | LEU | LYS |MET {PHE | PRO | SER | THR | TRP | TYR | VAL
ALA 1 0 0 0 0 0 0 4 0 2 3 2 0 0 0 2 0 0 1 3
AlA § 10] 00} 00) 00} 00) 00| 00f 10| 0o} 1.5{ 13} 10| 00| 0.0} 00| 1.0f 00| 00| 30] 1.3
ARG 0 3} 0 2 0 0] © 0 0 1 0 0 0 0 0 3 1 [i} 0 0
ARG ff 00} 00} 00| 15| 00| 00| 00 00| 00} 20| 00| o0} 00| 0.0f 0.0| 1.0] 10| 00} 0.0| 0.0
ASN 2| o 0 0 0 s} 11 2 0 0 2 Fi 2 0 0 0 0 0 1 2
ASN f| 10| 00} 00 00} 00} 00] 20| 10| 00} 00 2.0} 10| 1.0] 00| 00| 00} 0.0} 00| 20} 20
ASP 1 2| 0 0 0 1 [ 1 0 0 4 1.0 0 0 0 of o 1 1
ASP | 10| 15] 00] 00 00} 10| 10| 10| 00f 00| 1.0] 1.0} 00| 00| 0.0 00| 00] 00} 10! 20
cYS 0 0 0{ O 0 0 0 0 0 0 1 0 0 1{ -0 1 0 0 0 0
CcYs j oo| oof o0 00} 00} 00} 00 0.0 o0 00| 20] 00} 00| 10| 00| 20} 00} 00} 0.0| 00
GLN 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 ‘0 0 1 0 1
GLIN f 00} 00} 00| 10| 00| 00| 0.0} 0.0} 00| 00] 00) 0.0} 00| 00) 10} 0.0} 00| 20} 00 .1.0
GLU 0 0 1 0 0 0 0 1 0 [3} 0 1 0 0 Q 1 0 0 1 1
GLU l 00} 00 10| 00} 00 00 00| 20} 00] 00| 00} 1.0] 00} 0.0f 00} 20} 0.0f 00f 10| 1.0
GLY 3 1 2 1 0 0 21 14 3 2 2 2 0f .1 2 2 1 0 ol 1
GLY § 10 10) 20| 20 00| 00 10| 1.7] 1-0f 10| 20} 15] 00| 10§ 1.0] 20| 1.0} 00| 00| 1.0
HIS 3 0 1} 1 o 0 [}} 3 0 0 ol o 0 0 o] 2 0 0 0 2
HIS 10{ 00| 00| 10| 00| 00 00) 20| 00} 00} 00} 0.0 00| 00} 00| 1.0| 00| 00§ 0.0 1.0
ILE 1 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0. 1 4 3
ILE 1.0f 10| 00| 00} 00] 00| 00} 1.0 0.0 00} 00f 00| 00| 00) 1.0] 0.0 00} 1.0} 1.2] 1.3
LEU 2 1 2 2 2 0 0 3 0 [} 2 1 0 2 0 1 0 0 0 3
LEU fl 154 10} 10] 15| 10| 00} 00] 10| 00 00| 10| 1.0{ 00| 1.0} 00| 10| 00| 00| 00| 1.3
LYS 1 0 2 [o} 0 5} 1 2 0 1 2 0 0 1 0 0 0 0 1 3
Lys 1 10| 00f 15| 00} 00| oo} 10] 10| 00] 10] 10 00 00] 20) 00 00l 00f 00} 10| 1.0
MET 0 0 2 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MET } 004 00| 10) 00| 00| 00} 00} 00| 00{ 00{ 00) 0.0f 00| 0.0f 0.0{ 0.0} 0o} 00| 00] 0.0
PHE 0 [3} 0 1 0 0 0 1 0 0 2 1 2 1 0 1 0 0 0 0
PHE § 00| 00f 00] 10| 00| 00 00| 10| 0.0] 00] 10| 1.0] 30! 10| 00} 10| 00f 00| 0.0 0.0
PRO ol o 0 3} 0 1 0 2 0 1 3 0 0 1 0. 1 0 0 2 0
PRO § 0.0 00| 00 00| 00| 1.0} 00| 2.0{ 00| 10| 10| 0.0] 00f 20{ 00 10] 00| 0.0} 2.0} 00
SER 1 0 0 0 1 0 1 1 0 0 5 0 0 2] -0 0 0 1 4 0
SER || 10| 00) 00§ 00| 10] 00| 10| 40j 00f 00| 1.2} 00)] 0.0{ 10} 00] 00| 00| 10} 22| 00
THR 1 1 0 0 0 of o 1 0 0 0 0 0 0 0 0 0 0 0 [+]
THR | 10} 20) 00f 00| 00 00f 00| 20} 0.0} 0.0} 00| 00j 0.0| 0.0f 0.0| 00} 0.0} 00| 00] 0.0
TRP 0 0 0 0 0 1.0 1 0 1 1 0 0 0 0 1| ol o 3 4
TAP j 0.0} 00) 004 00| 00) 10) 00| 10] 00| 1.0} 1.0| 00} 0.0] 00| 00| 1.0 00} 00| 20] 2.0
TYR 1 0 1 1 [5} 0 1 0 0 1 2 1 0 0 0 4 0 3 0 2
TYR 1 1.0f 00) 10} 10} 00! 00} 20| ool o0 1.0} 15| 1.0 00} 0.0} 00 18| 00| 1.3} 00 1.0
VAL 3 0 2 1 0 0 0 2| o 2 2 0 0 1 [ 0 0 4 2 7
VAL { 1.0{ 00| 10§ 10| 00]| 00} 00| 1.0] 00 1.0} 1.0} 00| 00| 10} 00| 00] 00} 1.0f 1.0} 1.4
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Table 56: Number of residue-residue interactions and average atom contacts for

Jinteractions between backbone atoms. Interactions are between
a-helices and R-sheets. ‘

ALA | ARG | asN | asP | cys |G GLU |GLY | HIS | ILE J LEU | LYS |[MET | PHE {PRO | SER | THR | TRP | TYR

VAL
ALA 0 1 0 i 0 0 0 4 0 0 1 [ 1 1] 4 1 0 0 [ 2
ALA ) 00 30) 00| 40| 00} 00 00| 12| 0.0] 00| 1.0{ 1.0f 20 1.0} 1.2{ 1.0] 0.0l 00§ oo 1.5
ARG 2 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 2 o
ARG ] 1.5) 0.0] 00| 00{ 00} 00 00} 20} 00fj 00] 10| 00| 0.0) 0.0{ 00f 00f 0o oo 10] 0o
ASN 1 2 o0 1 0 0 0 [ 0 0 1 0 [3} 0 1 0 .1 0 2 1
ASN fl 20} 10| 00f 20) 00 00| 00| 1.0] 00) oof 1.0} 0.0f oo} 0.0} 201 0.0 1.0] 0.0] 20{ 4.0
ASP 0 0 1 0 0 0 1 4 0 1 1 0 0 0 0 0 2 0 0 1
ASP Joo)| oo} 20} 00t 00| 00| 20f 20| 00| 20] 10| 00| 00| oo} 00| 00} 10} 00| 00| 20
cYS 0 0 ol. o0 0 o] o 2 0 1. 0 0 0 0 0 0 0 0 0 0
Cy8 §oo0| 00| oo| oof.o0} 00| ool 10] 00| 10§ 0o 00)] 00) 00| 00| 00| 00| 00| 007 0.0
GLN 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0
GIN f 10] 00| 10 00)] 00 10| 00] 0.0f 0.0)j 00| 0.0} 0.0 oof 60| 00| 15] 00| 00] 00| 0.0
GLU 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0
GLU §H00) 00| 10} 00} 00} 00} 30| 20| 00| 00| 00| 00| 0.0| 1.0 00] 00| 00| 00f 00} 0.0
GLY 0 0 1 2 0 0 0 6 0 4 3 0 0 0 0 1 3 ol "0 2
GLY § 00| 00| 10 10] 00} 00{ 00| 1.2] 00| 12§ 1.7] oo} 00| oof 00| 1.0 10| oo oco| 15
HIS 0 0 0 0 0 0 0 0 0 0 1] o 0 0 0 0 3 0 0 0
HIS 00f 00| 00} 00 0.0} 00| 00] 00f 0.0{ 00| 1.0f 0.0} 00| 00 00| 00| 20| 00| 00 00
ILE 1 0 0 0 0 1 0 1 0 0 0 1 0 0 1 0 2 0 0 1
ILE 10} 00} 00| 00f 00) 10} 00} 20} 00| 00f 00| 20] 00| 00| 1.0] 00} 10} 00 00| 1.0
LEU 1 1 0 1 0 2 1 3 0 1 2 1 1 0 1 1 0 0 0 2
LEU § 20} 10| 00) 20).00] 15| 1.0] 1.0] o0} 1.0] 10| 20} 1.0 o0} 1.0} 10| 00| 00| 00| 28
LYS 1 0 0 1 [1] 1 1 1 0 0 2 2 0 0 0 0 1 0 0 1]
Lys-# 1.0 00 00} 1.0} 00 1.0| 1.0} 1.0) 00| 0.0] 1.0]| 1.5} 0.0] 00| 0.0} 00} 1.0{ 00| 0.0/ 00
MET 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 ol o 0 0
MET | o0} 0.0} 00] 00! 00}.00] 00J 00) 00| 00] 00| 0.0} 0o0f 00| 00| 00| 00| 00| 00| 0.0
PHE 0 0 0 1 1 0 0 2 0 0 1 0 0 0 0 1.1 0 0 0
PHE # 00} 00| 00f 20| 10} 00] 00f 10| 00} 00| 10| 00| 0.0f 0.0 00| 10| 1.0{ 00| 00] 0.0
PRO 0 0 0 0 0f "0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
PRO § 00| 00| 00 0.0 00| 0.0} 0.0} 10f 00| 0.0] 00| 00f 00| 0.0} 0.0| 00| 00| 00| 00/ 0.0
SER 0{- 0 0 0 0 0 1 3 ol o] .0 0 1 0] 0 1 1 0 0 0
SER § 00| 00 00f 00| 00} 00} 20| 10| 00| 00}{ 00| 00| 1.0} 0.0] 00| 1.0] 1.0| 00| 0.0} 0.0
THR i 1 1 { 0 0 2 3 0 0 0 0 0 0 0 0 1 0 0 0
THA § 20} 2.0 20] 10} 0.0 00] 1.0] 13] 00| 00| 00] 00| 00)] 00| 00| 00] 1.0] oo} 00| 0.0
TRP 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TAP || 1.0] 00} 00} 0.0 00} 00} 00} 00} 00| 0.0 0.0f 00| 0.0f{ 0.0] 0.0| 00} 00] 00| 00} 0.0
TYR 0 0 0 0 0 0 1] 1 o] o 0 0 0 1 0 0 0 0 0 0
TYR § 00] 00}-00) 00) 00} 00} 0.0} 1.0} 00} 00| 00f{ 00] 0.0} 1.0} 0.0] 00] 0.0f 00} 00} 0.0
VAL 21 o 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5
VAL #20] 00| 20| 0.0j 00} 00f 00} 00| 0.0] 00| 00( 00) 0.0 o0} 0.0 00§ 20{ 00| 00| 1.0




145

Table 57: Number of residue-residue interactions and average atom contacts for

interactions between backbone atoms.

3-sheets and a-helices.

~ Interactions are between

ALA ARG |ASN | ASP {CYS | GLN |GLU {GLY | HIS | ILE

LEU | LYS {MET {PHE {PRO'|SER | THR [ TRP | TYR | VAL
ALA ) 2 1 0 0 0 ) 0 0 0 [ 0 0 0 0 0 i 0 0 2
ALA § 00| 10] 1.0} 00| o0f 00| 00| 00f 00| 00 10] 00|-00] 00| 00] 00| 1.0 oo | 00| 3.0
ARG 1 0 1 0 0 04 1 1 0 0 0 0 0 0 0 0 1 0 0 0
ARG 1 1.0] 00| 10] 00] 00| 00| 10! 10| coo| 0.0 00| 00| 00{ 00| 0.0f 00| 10| 00| 00 00
ASN 0 0 0 0 0 1 0 1 0 0 0 o}l o 0 0 0 1 0 0 1
ASN § 00] 00| 00| 00) 00} 2.0} 00} 20} 00] 0.0f 00| 00} 00| 0.0 00f 00| 10} 00 00| 1.0
ASP 1 0 1 0 0 0 0 o] 0 0 1 0 0 1 0 o] 1 0] 0 0
AsP ) 10) 00| 10} 00} 00| 00| 00 o0} 0.0] 00| 1.0} 00| 00| 1.0] 00} 00| 1.0| 00| 0.0/} 0.0
CcYS 0 0 0 0 0 0 0 0 0 of -0 0 0 { 0 0 0 0 0 0
Cys § 00| 00y 00| 00| 004 00f 00| 00| 0.0{ 00| 00} 00 0.0} 1.0] 00} 00| 00| 00| 0.0 0.0
GLN 0 0 0 0 0 1 0 1 0 1 2 1 0 1 0 0 0 0 0 0|
GLIN f 00} 00) 00} 00] 00| 20} 00 1.0] oo 20| 10| 1.0} oof 10| oo 00| 00f 00| 00! 00O
GLU 0 0 0 1 0 0 1 0 0 0 0 0 0 0 of 1 0 0 0 0
Gls 1 00)| 00} 00| 10 00| 00| 10] 00| 00| 00| 00| 0o0f 00| 00| 00| 1.0} 0.0{ 0.0] 0.0 0.0
GLY 5 1 1 5 0 0 1 4 0 3 1 1 0 0 1 1 3 0 0 1
GLY [l 12 10} 10 12} 00} 00} 1.0 1.2| 00| 10| 1.0} 30| 00 00| 1.0 10f 13] 00| 001 1.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 1
HIS 00| 00f 00] 00| 00] 00] 00) 0.0f 0.0} 0.0} 0.0 0.0] 0.0f 0.0] 0.0f{ 0.0] 00| 00| 00} 1.0
ILE 0 0 0 1 1 0 0 4 0 0 1 0 0 0 0 0 2 0 0 1
LE 00 00) 00| 10] 10} 00§ 00| 1.2] 00} 00} 1.0] 00| 0.0fj 00| 0.0} 0.0] 10| 00| 00} 1.0
LEU 0 0 0 1 0 0 0 0 1 0 5 1 0 0 0 0 0 0 0 o}
LEU § 00} 00} 00| 10§ 00} 00} 00| 00} 10] 00 10] 20| 00| 00} 00| 00| 00| 00| 00} 0.0
LYS 1 0 0 0 0 0 0 0 0 1 2 1 0 0 0 0 1 0 0 0
LYS f 20| 00| 00] 00} 00| 00} 0.0} 00| 00| 1.0] 1.0] 20} 00 0.0f ool 00| 10| 00| 00} 001/
MET 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0
MET § 10f{ 00} 00} 00| 00} 00| 00| 0.0} 00 00| 1.0{ 00] 00) oof 00| 1.0] 00| 00| 0.0 0.0
PHE 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
PHE f 00]) 00] 00| 00] 0.0} 00| 10] 00} 20] 00} 00f 00| 00 00| 00| 00] 00} 00 00| 00
PRO 0 0 1 0 0 0 0 1{. 0 0 0 0 0 0 0 0 0 0 0 0
PRO | oo} 00} 10} 0.0} 00| 00} 00] 20) 00} 00| 00| 00| o0 00f o0t 0.0] 00 0.0 00| 0.0
SER 1 0 0 0 0 1 0 1 0 0 1 2 0 1 0 0 0 0 0 o
SER || 10) 00] 00} 00] 0.0} 10| 001 10} 00) 00| 20| 15] oo} 10| 00| 0.0] 00| 00} 00| 00
THR 0 0 0 0 0 0 0 2 o} 0 0 0 0 0 0 1 0 0 0 1
THR § 00| 00| 00| 00 00f 00| 00| 10| 0.0] 00 0.0 00| 00| 0.0] 00] 1.0] 00| 0.0] 00| 1.0
TAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRP | 00| 00| 00 00} 00| 0.0{ 00| 00] 00{ 0.0f 0.0} 00) 00} 00] 00f 00} 00| 00 00| 0.0
TYR 0 1 2 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
TYR  00] 10| 10} 00| 0.0) 00} 00¢{ 00| 00| 1.0} 00| 00| 00| 10} 00| 00} 00) 00| 00| 0.0
VAL 1 0 1 1 0 1 0 1 1 ol 1 0 0 0 0 0 0 0 o} 1
VAL || 10} 00} 20| 10} 00} 10| 00| 20| 10] 0.0f 10| 00| 00] oo| 00| 00| 00| 00| 00| 20
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Table 58: Number of residue4residue interactions and average atom contacts for-
: interactions between backbone atoms. Interactions are between
pairs of R-sheets.

ALA JARG |ASN | ASP | CYS {GLN |GLU |GLY | HIS | ILE | Leu | Lys |MET |PHE |PRO | sER | THR | TRP | TYR VAL
ALA 26 9 5 5 2 9 4| 28 6| 36 23( 10} 10 16 71 261 16 7116 ( 42
ALA § 104 121 1.2] 42§ 10 10] 12] 14 { 10 1.2] 13| 1.4 11 111 13| 10| 12| 101 14 1.2
ARG . 7 0 2 4 0 3 3 3 3 8 1 4 6 4 3 5| 11 3 41 11
ARG J 1.1 00} 15] 18) 00/ 10| 10} 23) 1.0f 1.2] 1.0] 1.2 1.3] 10 10| 1.2] 11| 10} 121 1.2
ASN 8 3 4 1 2 2 71 1 1 7] 12 4 3 7 0 a 3 1 4 3
ASN f| 10} 10} 121 20} 15; t0f 11] 15 1.0} 1.0} 1.2] 10! 1.0] 11§ 00| 13] 100 101 101 1.3
ASP 4 2 2 1 0 5 1 8 2 5| 13 7 1 3 0 S5{ 10 1 3 [}
AsP 1 10] 15) 10) 10} 00| 10| 10 1.4f 1.0} 1.2] 1.21 13| 10) 10| 00| 10] 12| 20| 23} 1.2
CcYS 6 1 3 o] 0 5 3 9 2 3 9 4 2 8 11 1 4 0 1 10
cys 1.2 10| 10) 00| 00| 1.2} 10| 12| 1.5] 20[ 13] 15| 1.0] 114 10] 10} 10} ool 201 1.3
GLN 11 4 0 8 1 1 2 6 [3} 5| 12 4 0 7 1 51 11 1 4 9
GIN § 10! 12) 00¢ 1.0 10| 10] 10} 1.0} 0.0} 1.0) 12| 12| 00| 13} t0| 10 1.21 101 1.2} 1.0
GLU 8 3 5 0 0 4 2 3 al 10 8 9 3 2 2 5 7 3 6f 11
G B 11} 10| 121 00} 00} 127 10] 1.3) 1.0| 1.3} 1.2] 1.2 13) 10| 101 1.2] 10} 1.7} 131 1.2
GLY | 35 2| 15| 17 5 7 41 20 1{ 18{ 33 8 71 18 6] 20] 14 6| 15] 42
GLY # 13 10| 131 t4) 164 1.1 12} 1.2} 10} 1.3 1.3 11| 1.3} 11| 131 15} 12§ 121 131 1.2
HIS 3 4 1 2 2 1 4 3 4 4 4 3 0 2 0 2 2 0 2 3
HIS 10} t8f 10 10! 10| 1.0 100 13] 10| 1.2} 12| 1.0[ 00| 10| 00| 10] 10| 00} 10] 1.0
LE 35 5 8 0 3 8 9| 18 5 37{ 33| 15 s| 13 N 9§ 24{ 13| 18} 48
ILE 121 10) 117 00 1.7] 10} 14| 44| 1.2 ¢4 10| 1.4 10| 1.4 10} 14§ 1.4] 111 111 1.2}
LEU 17 41 10} 9 9 12 8| 28 6} 37| 32| 14 4] 13 4] 15| 15 9t 11| a7
LEU § 100 100 1.0f 14] 12| 140 10 4.4 1.2] 120 14} 1.4] 10| 12| 10 141 100 101 1.41 14
LYS 14 3 41 1 3 5 8 7 1 8 7] 18 8 3 1 12 7] o 7{ 13
LyS #1141 10} 10| 13} 1.0} 1.0f 14| 19§ 1.0) 1.1 ] 1.4] 12| 12| 23| 10| 10] 10| 001 1.4{ 1.1
MET [} 2 0 2 o, 1 2] 7 2 5 8 6 1 2 1 3| 10].. 0 71 12}
MET | 131 15} 00! 10| oo 10| 1.0} 14§ 1.0] 10| 10| 13f 20| 15 10] 13| 10] 00 1.1} 1.4
PHE 1 5 9 3 4 6 61 7| 15 4] 261 2 8 1] 13 1 7 9 0 7] 25
PHE § 12] 12| 139) 15| 10| 13| 1.4 13| 12} 1.1 1.2 1.2] 10 11| 101 10§ 11} 00| 1.1] 1.2
PRO 0 1 ol 1 0 0 1 5 0 1 6 3 0 2 0 2 4 3] 4 5
PRO 1 001" 10} 009 1.0] 00| 00| 1.0| 14y 00 10| 10 10| 00| 15| 00| 15| 1.2] ool 1.2} 1.0
SER 19’ 8 2 3 5 5 8| 24 3] 18} 11 12 7 8 s| 20| 13 9{ 12| 24
SER Il 1.1 ]| 10{ 1.0] 1.0} 15] 1.2 1.4} 1.2] 13| 12| 13| 1.4] 1.4( 111 10 10] 141 13 151 11
THR 12| 15 1 5 3 7 9| 12 41 24| 19| 10 9| 15 3{ 23| 20 4] 14| 28
THA § 1.2 12) 100 1.0 10| 4.1 14| 120 1.2) 1.2} 14| 1.1 ] 1.2] 1.3] 10 1.1 10| 1.2] 1.2} 1.2
TRP 4 4 0 2 0 3 3 7 1 4| 10 0 1 0 1 4 5. 1 5 8
TRP 1 101 15] 00} 15} 00} 13} 1.0} 1.1] 10| 1.0] 1.2| 00| 1.0| 00| 10| 15] t.4{ 10} 10} 1.2
TYR 17 4 3 4 1 7 5| 15 2| 24| 14 8 1 9 ot 12| 12 7] 10| 23
TYR 4121 10} 1.7) 1.2] 10| 14] 1.2} 144 10} 1.3{ 11| 12| 10 11| 00| 1.2] 1.2] 13| 1.0} 11
VAL 40 | 14 6| 10] 18] 23 9| 37 6! 40 47| 19 8| 22 3| 25 24 7| 19{ 74
VAL | 111 1.2) 10] 1.0) 12} 10f 10{.1t1 |- 1.2 1.2 11| 14| 1.1 11| 10) 10| 101 1.4 1.t] 1.1
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Table 59: Total number of residue-residue mteractmns and average atom contacts
for interactions between backbone atoms and hydrophobic  side-chain
atoms.

ALA |ARG |ASN |ASP {cYs |GLN |Gu {aLy | HIs | ILE LEU | Lys MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA i 103 29 17 35 27 35 44 0 16 93 | 104 58 36 51 49 657 56 22 49 98
ALA 12) 14) 141 15] 13] 154 .13] 00 1.2] 1.7] 1.7] 1.7] 22| 1.9 171131 15 17| 1.7 15
ARG 26 | 11 5 7 5 15]. 21 0 6 21 S0 10 3 23 17 12 16 19 13 19
ARG 121 1.7] 16| 16] 20| 15| 1.6] 00| 22| 20| t5] 1.7] 20 19| 1.8 1.1 14| 15| 30| t8
ASN 32 15 27 22 16 23| 29 0 13 29 41 46 16 28 18 28 17 14| . 43 41
ASN 114 171 144 15] 16| 18 1.5] 00 1.1 151 16] 18) 19| 1.9 1.7 | 1.4 1.3] 20 24| 15
ASP 51 35 23 7 14 16 17 Q 14 30 50 71 9 28 21 34 39 17 48 34
ASP f1 1.2] 1.8 12| 1.1 161 1371 1.71 00| t1) 18 1.9f 16| 1.7] 1.8| 1.9) 1.1 | 1.4 191 15] 23
CYsS 7 <) 5 13 99 7 3 0 13 8 33 12 7 13 8 11 8 8 20 23
CYS 1.1 101 12 25} 1.7 1.3} 17| 00{ 17| 1.4| 15] 181 1.6 151 154 13 1.2] 16 16| 1.3

GLN 1.2 2.1 1.1 134 1.7] 14 181 00 10) 16 1.6 14| 1.5} 201} 1.8] 1.1 12| 2,01 2.1 1.8

GLU 12| 16) 14| 15} 1.8{ 14| 1.3] 00| 1.4 191 15]) 16) 161 161 20| 1.2] 18{ 19| 1.7] 1.6
GLY 73 25 37 50 28 31 40 0 25 72 | 130 55 26 70 60 47 72 45 84 | 121
GLY 164 221 17| 14| 15{ 15| 16| 0.0} 14| 22] 18] 2.1 221 24) 19) 1.4) 18| 24| 33| 20
HIS 12 4 10 6 4 3 7 0 8 12 25 6 6 22 9 10 13 7 11 13
HIS 12] 151 1171121 184 20| 161 0.0/ 1.1 13] 14| 25| 20| 22| 16| 1.1 14] 30{ 13} 15
ILE 42 16 11 19 8.4 19 16 0 14 29 58 27 18 37 13 24 20 16 28 37
ILE 13] 14} 10} 12| 12| 18] 15) 00| i8] 1.5( 131 13| 1.4 14] 1.7] 12) 15| 18| 20| 1.5

LEU 131 14] 16] 1.1 161 18| 16] 00| 17| 1.7} 16] 1.9] 15| 16| 1.9] 1.4 1.4§ 1.7 131 1.4

LYS 131 16] 15| 15| 221 13 1.7] 0.0} 1.4| 19§ 1.6] 18| 20 20| 181 1.4} 15} 18| 1.8] 15

MET 4 111 16] 10] 10| 15) 187 15] 00 1.1] 1.6] 1.4| 1.8| 16] 22| 221 1.0 12] 14| 161 13
PHE §| 31 11 16 91 16 7 9 0 7)1 30} 45| 28f 15| 26| 14| 23| 13| 18] 181 42
PHE W 131 21| 11 ) 111 18] 19] 11| 00| 14| 1.7] 1.4] 1.3]| 14| 16| 16 12| 15] 131 171 15
PRO || 32| 20 8 9| 8| 28 13 0 8] 24| s5{ 20 6| 30| 21 18| 25} 13| 29| 45
PROJ 11 ] 1.2) 15] 1.1] 121 14] 1.2] oo 11| 15] 1.6] 1.7] 1.7] 16| 1.4 13| 1.4] 18] 12 1.5

SER 131 15| 154 141 15 14| 14{ 00| 15 16| 16 1.7] 181} 1.5 1.51-1.3} 16 23] 19| 1.7
THR 42 21 32 33 16 12 19 0 9 30 59 41 19 26 25 27 27 14 28 40 |
THR 13| 18] 13) 13| 1.4 v8[ 19 00 12] 1.7) 16 161 18| 19| 17| 14| 14| 14| 16] 1.5
TRP 12 4 6{ 4 2 7 6 0 3 11 21 7 3] 12 9 5 10 6 11 24
TRP 141 15} 13| 10] 10 14} 10| 00} 1.0} 18| 16| 1.4| 23 221 2441 10| 14} 22| 23| 1.3
TYR 25 15 19 13 8 15 14 0 11 30 33 14 17 18 30 22 16 15 25 31
TYR 12] 141 14} 15{ 18| 13| 1.01 00| 1.1 181 18} 144 20 1.7] 18 15| 18| 15| 16] 1.3

VAL 121 1.4} fa] 16| 16| 1.7] 1.5] 00 151 15]| 15] 14 ts| 16} 1.6 1.2} 18] 16 1.7} 1.6
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Table 60: Total number of residue-residue interactions and average atom contacts
for interactions between secondary structures for backbone atoms and

hydrophobic side-chain atoms.

ALA {ARG {ASN {ASP |CYS | GLN |GLU [GLY | HIS | ILE

TRP

LEU | LYS |MET | PHE {PRO | SER | THR TYR § VAL
AlA 38 7] 5] 5| 8 8] 8l of 71 70] 811 2] a1 a1] 3] 19| 2 181 5
ALA 1 161 20| 121 1.2} 16 1.0]| 181 00 14| 15] 16 1.9] 24| 20| 13| 1.2] 14 19| 231 1.4
ARG 5 4 0 3 2 3 1 0 6| 13| 11 3 6| 14 1 3 5 9 6| 14
ARG § 131 251 00| 23] 10| 10] 10l 00| 15} 15] 1.8} 23| 1.5] 20] 20 1.0 1.4] 16| 26 1.4
ASN 3 5 2 6 5 1 2 ol -2 10} 10 6 4 4 4 2 0 5 9 7
ASN § 10| 144 10 13| 16| 10| 10) 00} 10| 1.0] 19| 1.2] 10| 1.8} 20) 10| oo} 28§ 18| 1.9
ASP 6 7 1 1 2 5 1 0 3 8l 17 9 71 14 3 5 5 7] 11 7
AsP | 13) 141 10} 10§ 15| 10§ t0] 00| 1.3{ 1.5} 1.6] 241} 1.1} 21| 10| 1.0] 20| 23| 15] 1.9
cYsS 3 2 i 0] 31 1 0 0 5 5| 18 1 4 3 2 2 4 3 41 12
Cys § 10| 104 10}t 00| 16} 20| 00§ 00| 1.4 18{ 1.4] 10| 12| 13} 15| 1.5) 1.0 1.7| 1.5] '1.5
GLN 4 0 1 6 4 3 1 0 3 7] 10 3 4 7 3 3 6 5 5{ 20
GLN | 15} 00} 10| 12} 1.0} 13) 10f 00| 1.0] 14| 1.7{ 10| 20} 1.7| 1.7} 10} 13| 14] 16| 1.6
GLY 7 4 2 3 3 0 4 0 0 15| 14 6 6] 12 2 6 7 4| 12 8
GLU § 14) 124 15} 131 20 00 18| 00| 00 15| 16| 1.2] 15{ 15§ 15{ 1.7| 10| 28] 21| 1.5
GLY | 3s 7] 13| 14| 10 7 9 o| 114 's0] 72| 11 18§ 334 121 16| 29| 17| 37| &2
GLY [| 1.5} 21| 15] 18] 16| 13| 21 ] 00| 14} 22| 21| 16| 23| 28| 23| 1.7] 1.3] 31| 281 1.9
HIS 6 2 1 1 3 1 0 o] o 8 8 0 2 7 1 8 8 2 4 7
HIS 15) 10| 104 10} 1.7} 20| o0 00 00| 124 1.2] 00 1.0]| 27| 20] 1.1 ] 1.8} 45| 1.2] 1.1
ILE 13 5 5 3 4 3 6 0 7] 18| 34 9 71 28 0f 13§ 117§ 10| 29} 24
ILE i2f 12) 10 10} 12) 13| 13} 00] 1.3} 13} 141} 11§ 14| 18} 00) 10 1.7] 1.7} 1.7} 15
LEU 16 8| 10 5 5 9 5 0 9| 42| 47| 12} 19| as 8| 12 141 18} 26{ 30
LEU § 161 164 15] 10| 12| 11} 14| 00} 18} 1.3} 1.4 20} 16| 18] 1.1} 18] 16| 1.9 1.8] 1.3
LYS 8 3 0 6 5 0 5 0 2] 15| 28 81 11 9 5] 10 7 7 8| 13
LyS 1 114 1.0} 00] 15} 1.0| o0l 1.2| oo} 20| +6{ 1.8} 18] 17| 26] 16} 1.3} 1.1{ 1.7] 20 15
MET 61 11 1 0 6 4 2| o 2 gl 7 5 3 8 0 3 7 4 o] 12
MET || 1.5} 19} 10| 00| 18] 22§ 104 00| 10} 1.4] 1.3] 1.4] 10} 19] 00| 10| 13| 15| 00} 1.3
PHE 12 2 3 1] 11 3 2 0 3| 10 28| 10 5| 16| '3 9 6 7] 11 17
PHE || 12| 25] 10| 40| 154 1.7] 1.5 00} 1.0} 11| 13| 13| 24 16 +.7] 11 ] 1.7 1.1 ] 151} 1.3
PRO || 10 5 0 1 4 1 2 0 3 7] 21 2 5 6 1 6 6 3 6| 20
PRO || 1.3) 18} 00| 1.0} 1.2| 1.0] 1.0]) 0.0} 1.0| 1.3] 12| 15| 16} 15| 1.0] 13} 1.2] 1.3} 1.7] 1.3
SER 20§ 10 4 4 4 4 5 0 51 12| 23| 12| 11| 20 6| 17| 12| 14| 14} 33
SER || 15} 18 1.0} 1.2} 20| 15| 1.0] o0}l 1.0 1.4] 14| 13| 12] 15| 13) 1.3( 1.7] 24| 23| 1.5
THR 13 9 3| 14 5 5| 3 0 5| 244 29| 19 6 14 51 121 12 9] 11 16
THR f| 141 13] 13] 15| 22} 12| 1.0] 00| 1.4]| 1.6) 18] 1.8] 1.7] 1.4) 16) 1.2} 15[ 1.7] 15| 1.2
TRP 5 3 0 1 0 2 3 0 0 7 8 1 2 2 1 3 4 3 5 6
JRP | 12 104 o0} 10} 00| io] 10| 00) 00} 13| 11| 1.0 25] 20| 20| 10| 15| 1.7} 16} 1.3
TYR 10 3 4 2 6 2 5 of 7 17| 16 2 7| 11 6 6] 12 11 9| 15
TYR || 13} 1.7} 15| 25| 17! 15| 14| 00} 11| 19| 1.4] 10] 23] 1.4} 15| 1.2]| 18] 1.7 1.9{ 1.2
VAL 26 7] 8 6| 11 4§ 11 0 5| 23] 44 8] 10| 8} 14] 19] 21 10} 16} 60
VAL | 11] 11| 10| 15| 15| 15] 13} 00| 20 14} 1.2} 15| 18| 18| t.2| 1.3} 16 1.6} 19| 1.6
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Table 61: Number of residue-residue interactions and average atom contacts

for interactions between backbone atoms and hydrophobic side-chain

atoms. Interactions are between pairs of a-helices.

ALA {ARG |ASN | ASP |CYS {GIN {GLU |GLY | HIS | ILE jLEU | LYS |MET PHE {PRO {SER { THR | TRP | TYR | VAL
ALA 22 2 4 2 3 1 ol 0O 3 22 26 5 11 15 0 7 6 4 5 24
ALA 1681 25 1.0 151 1.3 10| 001§ 0.0 1.7 1.8 1.71 22| 19| 22| 0.0 1.0 1.5 1.5] 3.0} 1.4
ARG 2 4 0 1 2 1 0 0 1 4 3 Q 3 2 1 0 [*] 2 2 1
ARG 20| 25] 0.0 1.0 1.0 1.0 00| 0.0 1.0 18) 27] 00| 1.7] 15| 201} 0.0] 0.0 10| 40| 2.0
ASN 2 1 0 3 Q 1 0 0 1 1 0 4 o] 3 3 2 ol 0 3 0
ASN 1.0 1.0t 0.0 1.3 ] 0.0 101 00} 00] 1.0 1,0} 0.0 121 00} 1.7} 20 10| 001 0.0 131 0.0
ASP 2 1 0 0 0 1 1 0 ] 3 2 1 2 4 0 3 2 0 40 1
ASP 1.0 10| 004§ 001} 0.0 1.0 1.0 00| 0.0 1.3 1.0 1.0 15| 20| 0.0 10t 25| 0.0 10] 3.0
CcYS 3 0 0 0 6 Q Q 0 2 2 6 0 2 1 1 - 0 [ 0 0 0
CYS 10| 00 00| 00f 22| 0.0} 0.0 00 1.5 2.0 1.7} 00} 10} 1.0f 20| 00| 00| 0.0} 00| 0O
GLN 3 0 . 0 1 0 [*] 0 Q 1 0 0 Q 1 0 1 0 0 2 1 1
GLN 1.7{ 00} 00} 20| 00 0.0| 00| 0.0 10| 00| o0t 00| 20| 0.0 2.0} 00| 00| 15 1.0 1.0
GLU 5 1 0 1 0 Q 0 0 "] 5 5 1 .3 3 0 1 1 0 3 6
GLU 16| 20} 0.0 10} 00| 00} 0.0} 00| 0.0 1.4 16 20) 13] 20| 00| 3.0 1.0] 0.0 274y 1.7
GLY 11 2 1 4 0 0 6 0 4 8- 20 4 4 8 2 5 2 2 7 14
GLY 141 351 20| 18] 00| 0.0 20} 00| 18( 20 21 25) 20} 25) 20| 181 2.0 20| 24| 1.8
HIS 3 0 0 Q 0 ] 0 0 [s] Q 2 0 Q 1 2] 2 4 0 1 1
HIS 1.7) 00} 00] 00} 00| 0.0] 0.0] 00} 00| 0.0 10} 00} 00| 80| 0.0 1.5 i2) 00} 10} 1.0
ILE 5 1 of O 0 1 2 0 0 3 5 0 0 2 0 2 1 2 3 4
ILE 1.21 1.0} 0.0} 0.0] 0.0 1.0 101 00| 00 1.3 10] 00 00} 20| 00 1.0 10| 1.0 1.0 1.8
LEU 8 7 0 2 1 2 0 0 2 12 19 6 5 9 3 5 2 4 5 6
LEU 1.9 171 0.0 1.0 1.04 1.0 0.0{ 0.0 1.5 1.6 15} 27} 14| 23| 1.3 2.4 1.0} 1.5 1.6 1.3
LYS 4 0 0 1 .0 0 1 Q 0 5 6 4 1 1 2 0 1 K] 1 0
LYS 1.2} 001} 0.0 1.0{ 00§ 0.0 10| 0.0 0.0 1.4 131 22| 20 3.0{ 20} 0.0 1.0] 0.0 10} 0.0
MET 3 3 0 0 2 1 0 0 o 1 2 3 1 2 0 0| ‘o 0 0 3
MET 2.0 13] 00} 00| 30| 404 0.0| 00!} 00 1.0]| 20 1.0 101 104 00| 00] 00| 0.0} 0.0 1.7 |-
PHE 3 1 0l o0 2 0 1 0 (s} 3 9 4 3 5 4 1 ] 1 3 2
PHE 1.7 204 00| 00 20| 0.0 20 ] 0.0} 0.0 1.0 1.1 10§ 1.7 229§ 0.0 1.0 | 0.0 1.0 1.3) 2.0
PRO 0 2 [¢] 1 0 0 0 0 0 0 8 0 2 2 1 1 3 1 2 7
PRO 00] 20| 0.0 104 00} 00| 0.0} 0.0| 00 0.0 1.1 0.0 1.0 20 10) 1.0 13] 1.0 1.0 1.1
SER 8 & 0 1 3 0 1 o] 3 5 10 2 2 2 4 2 1 1 0 4
SER .21 22} 00| 20) 20| 0.0 10| 00} 10| 18} 15| 20| 15| 10]| 15 1.0] 20} 1.0] 00} 1.0}
THR 3 2 1 1 0 "] Q0 0 .0 0 5 1 2 1 2 0 0 0 0 2
THR 1.71° 1.5 1.0 101 004t 0.0] o0} 00 00 0.0] 26 1.0 151 1.0 1.5 00( 00| 00| 0.0 1.5
TAP' 1 2 2] 0 0 1 0 0 0 1 2 0 Q Q [2] [*] Q 0 ‘1 1
TAP 2.0 10} 00| 0.0] 0.0 1.0 00| 00} 0.0 2.0 15| 00) 00| 00} 00 0.0| 00| 0.0} 20] 2.0
TYR .5 1 1 0 o] 0 0 0 1 6 2 0 1 3 4 2] 2 4 1 1
TYR. [l 14} 20] 20] 00} 00| 00| 00| 0.0 1.0} 3.2 15§ 0.0 1.0 1.3 1.81 0.0 15| 1.2} 5.0 1.0
VAL 11 1 3 3 0 1 1 0 2 4 9 4 2 4 9 2 1 2 2 9
VAL 1.1 10| 10} 20) 00 20 10} 00 20 1.2} 13| 20| 20| 3.2 1.3 1.0 1.0 5} 10} 1.4
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Table 62: Number of residue-residue
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" interactions and average atom contacts
for interactions between backbone atoms and hydrophobic side-chain

atoms. Interactions are between a-helices and R-sheets.

ALA | ARG [ASN | ASP 1CYs |GLN |GLU [GLY | His | ILE | LEu | Lys |meT {PHE |PRO |'sER | THR | TRP | TYR VAL
ALA 5[ 0 0 1 0 0 1 0 0] 13 7 3 3 4 2 1 4 2 3] 23
AMA H18) 00f 00 10] 00| 00| 30| 00 00f 14| 18] 20] 1.3] 10| 45| 201 221 101 60 1.6
ARG 0 0 0 0 0 0 0 0 0 2]. 1 0 0 1 0 0 0 1 0 2
ARG ) 00) 00| 00} 00| 00| 00} 0.0| 0.0f 00 1.0] 1.0} 00| 00| 20] 00| 00! 00| 801 oo 1.0
ASN 1 0 0 0 3 0 0 0 0 0 2 1 1 0 0 0 0 2 0 1
ASN H10) 00f 00} oo 13| 00) 00| 00| 0.0f 0.0{ 35| 10| 1.0] 00| 00] 00| 00 151 00l 10
ASP 0 0 0 1 0 0 0 0 0 0 2 1 2 0 1 0 0 1 0 2
ASP 1 00) 00) 00 10] 00| 0o/ 0.0) 0.0 oo 00| 25] 20 10| 00| 10] 0o ool 1 0} 00] 1.0
cYS 0 0 0 0 10 0 0 0 1 0 2 0 0 0 0 0 0 0 2 1
CYS 00y 00) 00} 00| 20| 00| 0.0} 00} 20] 0.0 15| 00| 00| 0.0] 00| 00| oc] 00| 151 10
GLN 0 0 0 0 0 0 0 0 0 t 1 1 0 1 1 0 0 0 1 5
GINpjoo) 00) 00] 00| 00) 00| 00} 00] 00] 20| 20| 10] 00| 20] 20| 00| 00| 00| 20| 1.8
GLU 0 1 0 0 0 0 0 0 0 4 2 0 0 0 0 1 0 2 0 1
GlwHool 10)] 00| 00| 00 00| 0.0f oo 00| 10f 25] 00 00| 00| o0l 10] ool 15 0ol 10
GLY 1 2 3 ) 0 0 0 0 2 9 8 1 1 2 4 1 2 1 3 9
Gy 1 20) 10) 1.7) 23f 00| 00f 00l 00| 1.5 14l 1.7] 10| 20§ 25] 251 20 15] 8ol 171 18
His [5} 0 0 0 0 0 0 0 0 2 1 0 0 1 0 3 0 1 0 1
HIS Ho0) ool 0oj oof 00) 00) 00| 00| 0ol 1.5} 1.0] 00| 00| 10] 00| 10] 0] 101 00| 20
ILE 0 0 2 0 0 0 0 0 0 4 4 2 1 3 0 0 0 0 1] 4
ILE 00} 00} 10 00 00 00) 00 00f 0o} 1.5] 1.2| 15| 10] 20| 00| 00| 00l 601 20| 1.8
LEU 0 0 2 0 0 0 0 0 0 5 7 2] 2 0 0 0 1 0 4 3
LEU # 00} 00} 10} 00 00| 00| 0.0f 00| 00| 14| 18] 15f 15f{ 00) oo} 00] 20] 0ol 181 10
LYS 0 1 0 0 1. 0 0 o} o 2 5 0 2 2 0 2 0 0 o] 2
Lys oo 10} 00} ool 10l 00} 00| 00f 00f 1.5] 20| 00| 20| 30| oo 20| 00l 00| ool 20
MET 0 0 0 0 ) 0 0 0 0 3 1 [}] 0 0 0 0 0 1 0 0
MET 1 00} 00} 00| 00| 13} 00} 00| 00| oof 13} 10] oo| oo} 00| 00} 00| 0o0) 10| 0ol oo
PHE 0 1 [}} 0 1 1 0 0 0 3 0 0 0 3 0 1 0 1 1. 1
PHE ff00) 30) 00| 00] 20) 10| 0.0| 00f 00| 1.3] 00| 00f 00 1.3| 00| 10 00| 101 201 1.0.
PRO 1] 0 0 0 0 0 0 0 0 0 0 0 0 [s) 0 0 0{ o0 0 1
PRO 1 00| 00| 00| 00| 00} 00 00f 00| 00| 00} 00] 00| 00f 00| 0.0 00| 00l 00| 001 20
SER 1 0 0 0 0 0 0 0 0 1 1 1 1 2 0 3 1 1 41 11
SER § 20| 00} 00 00| 00} 00 00| 00| 00| 10] 10} 101 10| 101 oo 10 50f 50 35| 13|
THR 2 1 0 0 1 0 0 0 1 2 1 1 0 2 1 0 0 1 0 3
THR | 20| 20 00} 00f 40| 00} 00| 00| 10} 20] 20( 30| 00 1.0] 20| 00 00) 80} 00| 1.3
TRP 1 0 0 0 0 0 0 0 0 0 0 0 1 0 [} 0 0 0 0 0
TRP ) 10} 00} 00) 00} 00| 00 0.0f 00| 00} 0.0f 00| 00} 30| 00| 00| 00| 00l 00| o001 00
TYR 0 0 1 0 0 0 0 0 2 0 1 0 2 0 0 0 0 1 0 0
TYR j 00} oo 20| o0} 00| 0o} 00f 00| 1.0f 00f 1.0 60| 30| 00] 00} 00| 00l 10 001 00
VAL 5} [5} 0 0 0 0 0 0 2 1 5 0 0 0 2 0 0 0 1 1
VAL J 00) 00 00} 00| 00} 00| 004 00f 20} 1.0 10] 00] 00| 00| 10] 00 00| 00| 201 1.0
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Table 63: Number of residue-residue interactions and average atom contacts
for interactions between backbone atoms and hydrophobic side-chain
atoms. Interactions are between R-sheets and a-helices.

ALA {ARG |ASN |ASP |CcYS |GLN |awU |aLy | HIs ILE } LEU | LYS |MET |PHE {PRO { SER | THR | TRP | TYR | VAL
ALA S 1 0 0 4 1 [¢] 0 1 7 1 1 0 3 4] 5 9 0 [ 2
ALA 18) 204 o0) ob| 20| 10| 00] 00 10| 1.4 10| 10| o0 13| 00| 1.4 13| 00 001 1.5
ARG 1 0 0 0 0 0 0 0 1 2 2 0 0 1 0 0 0 1 0 1]
ARG 10}y 00y 00) oo} 00 00| 00) 00| 1.0] 20| 15} 0.0] 00| 30| 00| 00 00| 101 00 2.0
ASN 0 1 1 1 0 0 o] 0 1 2 0 0 1 Q 0 0 0 2 0 0
ASN J oo} 1o} 10| 20} 00| 0.0l 00| 0.0f 1.0f{ 10| 00| 00| 10| 00] 0.0l 00| 00 40| 001! 0.0
ASP 2 0 o 0 2 1 0 0 0 1 4 2 0 1 [} [¢] 0 3 Q 0
-ASP 20] 00 00} 00) 15| 1.0 00} 00| 00! 10} 10| 30| 00| 20| oof 00| 00} 37 ool 00 |
CYS 0 1 0 0 8 0 0 0 0 1 0 0 2 0 1 0 1 1 o] 0
Cys poo) 10} 00| 00} 1.2) 00| 00| 00| 00| 10| 0o oo| 1.5] oo 101 00} 1.0 1.0 0.0} 0.0

GLN 0 0 0 [} 0 2 0 0 0 0 1 1 1 0 1 0 0 0 0 4
GINf 00| 00| 00} 00 00] 1.5f 00} 00} 00f 00 20| 1.0f 10| o0 1.0! 00) 00| 00} 001 1.5
GLU 0 0 o] 0 1 0 1 0 0 1 1 2 1 1 1 0 2 0 0 0

GLU 00f o0}t 00y 00| 30| 00} 10] 00| 00| 60 1.0{ 10| 20| 1.0{ 1.0] oof 1.0} 00| 00| 0.0
GLY 111 1 t 1 2 3 0 1 0 1( 1 13 1 4 6 1 2 9 3 3 8
GLY 184 10} 10} 151 204 0.0 20| 0.0f 1.0) 29| 21 10 15} 251 10| 15} 1.2} 2.0 13| 2.1

HIS 0 0 0 0 0 o] 0] O 0 1 0 0 1 1 0 0 0 0 0 0
HIS 00| 00 00} 00 00| 00 00§ 00| 00| 1.0 00{ 00} 10| 20| 00| 00) 00f.00] 00| 0.0
ILE 1 2 0 1 1 1 1 0 4 2 1 1 2 4 0 1 1 3 11 1
ILE 101 10} 00| 10} 10} 10| 30} 00§ 15| 1.0} 10} 1.0] 1.0] 1.2) 00| 10| 10| 23] 201 3.0
LEU 1 1 0 s} 0 0 1 [¢] 2 8 0 1 4 8 0 1 2 2 1 2

LEU § 30| 10} 00| 00 00| 00f 20]J 00} 15} 1.0} o0f 1.0| 15] 25| 00| 301 20] 101 201 20
LYS 0 0 0 0 0] o 0 0 0 1 4 1 4 1 0 0 0 1 0 1
Lys § 00} 00| 00] 00§ 0.0] 00} 00} 00 00| 20} 15| 10| 1.8} 40| 00| 00) 001/.10} 001} 1.0
MET 1 2 1 0 of .2 0 0 2 1 1 0 1 0 0 0 2 1 0 0
MET ) 10 20| 10} 00| 00} 20| 00| 00{ 1.0 30| 10] ool 10| 00| o0} 00 15| 20} 00| 0O
PHE 1 0 0 0 4 0 0 0 0 0 2°] 1 1 0 1 2 0 3 1 2
PHE § 109 00| 00) 00| 15| 00j 00} 00| 00| 00| 20) 10| 40 oo t0] 10] 00| t0] 1.0] 1.5
PRO 4 1 0 s 1 0 0 -0 3 3 1 0 0 2 0 0 0 1 0. 0
PRO 12| 1.0] 0.0f 0.0| 1.0] 00[ 00] 00| 10| 13} 10] 0.0) 60| 15] ool oo 00l 101 0ol o0
SER 1], 1 2 0 0 2 1 0 0 2 0 0 1} 3 0 2 3 4 o 3
SER. § 30| 204 10 00| 00| 20} 10] 00| 00| 15| 00| 00} 10| 1.7] 00} 15} 1.7) 20| 00| 23
THR 1 0 0 5 2 1 0 0 4 3 6 3 2 3 0 1 4 2 1 2]
THR ) 20} 00| 004 14] 20! 10| 00} 00| 15] 13| 20| 1.3 25} 13| 00| 10| 15| 15] 20| c0
TAP 0 0 0 o| -0 0 0 0 0 0 0 0 0 [}} 0 0 1 of o o
TRP J 00| 00} 00) 00) 00| 00| 00) 00| 00| 00| 00| 00f{ 0.0| 00| 00 00| 30| 00| 00| 00O

TYR 20] 00| 10} 00| 204 00| 00 00| 20} 00} 00! 00} 00| 00| 00| 20| 30| 00| 00] 15
VAL 1 0 16 1 2 0 o] 0 1 2 4 0 1 3 0 3 5 1 0 7
VAL 10y 00 104.10) 15] o.0j 00} 00| 20} 10§ 1.2] 00| 1.0f 10| 0o} 20| 16| 10| 00] 21
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Table 64: Number of residue-residue
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interactions and average atom contacts

for interactions between backbone atoms and hydrophobic side-chain

atoms. Interactions are between pairs of B-sheets.
ALA | ARG |ASN | ASP | CYS | GLN |aLU |aLy | His | 1L | Leu | Lys [meT | PHE |PRO | sER | THR | TRP | TYR VAL
ALA 6 4 1 2 2 6 7 0 3] 28| 17 3 7 9 1 6] 10| 12| 15| 28
ALA B 15) 181 20| 10) 10f 10f 16| o0f 130 14| 15| 1.7| 27| 23] 1.0] 1.0] 101 22| T3l 13
ARG 3 0 0 2 0 2 1 0 4 5 5 3 3{ 10 0 3 5 5 4{ 10
ARG 10] 00y 00} 30| 00! 1.0] 10) 00| 18( 12| 16} 23] 13| 20] 00| 10] 14| 16| 181 13
ASN 0 3 1 2 2 0 2 0 5} 7 8 1] 2 1 1| o 0 1 8 3
ASN B 0o) 171 10} 10| 20 00| 10| oo| oo 10| 15| 1.0] 10] 20| 20| 00| 00| 301 201 20
ASP 2 6 1 3} 0 3 0 0 3 4 g1 5 3 9 2 2 3 3 7 4
ASP #10] 15] 10| 00) 0.0} 1.0 00} 00f 13| 18] 18] 20| 1.0] 22| 10 10| 1.7 13 1.71 20
cYs 0 1 1 0 7 1 0 0 2 2{ 10 1 0 2 0 2 3 2 20 11
Cys yoo) 10} 10) 00| 11) 20| 00] 00| 10| 20| 13| 10] 00| 1.6] 00| 15| 10| 20 15| 15 ‘
GLN 1 0 1 5 4 1 1{ 0 2 6 8 1 2 6 0 3 6 3] 3i 10
GLIN W10} 00) 10] 10] 10 10] 10| 00| 1.0f 13| 156] 1.0] 25| 17| 0061 10} 13| 13] 1.7] 16
GLU 2 2 2 2 2 0 3 0 0 5 6 3 2 8 1 4 4 2 9 1
Gw g0l 10) 15) 15| 1.5) 00| 20| oo} 0of 10 13] 10| 15| 1.4| 20| 15} 10| 40| 181 10
GLY f| 12 2 8 5 7 7 2 0 4| 22| a3 5 gl 19 5 8| 16| 11{ 24| 31
Gl §13) 25] 1.5} 16| 141 13| 25| 00| 10| 23f 24{ 2] 29| 31| 26| 16] 12| 31| 301 20
HIS 3 2 1 1 3 1 0 0 0 3 5 0 1 4 1 3 4 1 3 5
HIS 13110} 10} 10| 1.7] 20! 00} 00| 00| 10] 14] 00} 1.0] 25| 20| 10 22] 8ol 131 1.0
ILE 7 2 3| 2 3 1 3 0 3 9] 24 6 41 17 of 10 9 5| 244 15
ILE 13f 154 10) 10 13} 204 10§ 00 1.0} 1.3} 1.2| 10[ 18] 19) 00 10 19! 161 1.8 1.3
LEU 7 0 8 4 4 7 4 0 5] 19| 21 3 8| 21 5 6 g} 12] 16} 19
LEU N 11] 00) 16) 109 12] 1.1] 1.2] o0f 20] 1.2 12] 13| 19 14| 10] 101 1.7] 221 181 1.3
LYS 4 2 0 5 4 0 4 0 2 71 11 3 4 5 3 8 6 6 71 10
LYS § 101 109 00] 164 10] 00| 1.2 00] 20| 1.7] 24 13| 1.5} 201 13| 1.11 1.2] 181 211 1.4
MET 2 6 0 0 1 1 2 0 0 4 3 2 i 6 0 3 5 2 0 9
MET 10} 22] 00| 00} 10| 1.0} 10} 00| 00} 1.2 1.0l 20| 10| 22] 001 10] 1.2] 151 oo 12
PHE 8 0} 3 1 4 2 1 0 3 4| 17 5 1 8 2 5 6 2 6] 12
PHE § 10} 00} 104 10 10| 20) 10| 00f-1.0| 10| t.a] 16| 80} 1.2] 20| 121 1.7] -1.5] 1.71 1.2
PRO 6 2 0 0 3 1 2 0 0 41 12 2 3 2 0 5 3 1 4| 12
PRO § 13) 201 00| 00| 13| 1.0 10| 00| 00f 12| 13| 15] 20} 10] 00| 141 10l 201 201 1.3
SER §| 10 3 2 3 1 2 3 0 2 4] 12 9 7] 13 2| 10 7 8! 10| 15
SER A 16) 10) 10} 10| 20| 10] 1.0] 00| 1.0) 1.0] 1.3] 12| 111 15] 10] 1.4] 111 25| 18| 1.7
THR 7 6 2 3 2 4 3 of ol 19| 17| s 2 8 2] 11 8 6} 10} 11
THR H10) 12| 15§ 16} 16] 1.2 1.0] 00| 00| 1.6] 1.5] 20| 10| 16| 15| 13| 151 15| 1.4] 1.2
TRP 3 1 0 i 0 i 3 0 0 6 6 1 1 2 1 3 3 3 4 5
JRP_ | 10y 10} 00) 10) 00} 10| 10| o0} ool 1.2] 1.0] 10| 20 20| 20| 101 101 .71 151 1.2
TYR 4 2 1 2 2 2 5 0 3] 11| 13 2 4 8 2 5 9 6 8] 12
TYR § 10) 15) 10)| 25| 10} 15} 14| 00 1.0 13| 15] 10| 22§ 14 10| 10} 18} 22| 151 1.2
VAL 14 6 4 2 8| 3] 10 0 0| 16| 26 4 71 11 3f 141 15 71 13| 43
VAL |'11] 12] 10} 10} 164 13| 13| 00) 00| 15| 12| 10| 191] 1561 10 141 1.7 1.7 24| 1.5




153

APPENDIX H




Ll

154

Table 65: Total number of residue-residue 'interaétions and average atom
for interactions between hydrophobic side-chain atoms.

ALA |ARG |ASN |AsP |cYs |GIN |GaLu JeLy | His | e {Leu | Lys MET | PHE | PRO | SER | THR | TRP

ALA T154 ] 30| 34 51| 22| s50) 32| O 361 2461 307 721 74a] 1591 S| B 6 o

ALA 101 147 134§ 13} 1.1 1.3] 1.3 [NaN| 1.2] 1.4] 13| 1.3 16] 201 16 1.0] 1.2] 20

ARG 30 38 25 41 10 23 56 0 151 74 92 21 18 52 35 31 32 37,

ARG 141 26| 19} 161 1.7 19] 18{NaN | 25{ 2.4| 18| 2.1 224 351 21 16| 20| 4.4

ASN 34 25 12 44 6 18 45 0 19 42 54 46 | 26 42 15 15 35 35

ASN 134 19 12| 13} 15| 14| 1.5 |NaN 161 15] 15| 194§ 1.9] 22| 16| 13} 1.4] 2.7

ASP 51 41 | 44 10 15 22 30 0 33 68 75 93 9 50 29 52 58 18

ASp f1 13} 1681 18} 14| 14| 14| 14 |NaN | 13} +5| 1.7] 1.8] 13| 22| 1.7) 12| 13] 23

CYS 22 10 6 15 1 172 18 18 0 20 47 98 17 33 59 36 35 25 14

cYs 1.1 1.7 1.5] 14} 40| 21 1.6 |NaN 191 19| 20| 22 22| 25| 1.7} 11| 15] 1.9

GLN 13) 194} 14| 14| 21} 18| 1.6 [NaN 181 171 21 18} 194 30 18] 14§ 13| 238

GLU {| 32 56 45 30 16 20 22 0] 32 741 92| 111 27| 60 33| 47} 48 27

GLU 13) 181 151 14| 16| 16] 15|NaN| 1.7] 20} 19| 20 21| 28| 1.7} 1.2] 15| 24

GLY § NaN| NaN { NaN | NaN | NaN | NaN | NaN {NaN | NaN | NaN| NaN| NaN | NaN | NaN| NaN | NaN | NaN | NaN

HIS 124 25) 161 13| 19] 18| 1.7|NaN.| 13| 22| 26| 28 26| 33| 271 1.3] 22] a9

ILE {248 74 42 68 47 58 74 0l 51} 390) 5271 102} 103 | 252 70 62| 125 | 119

ILE 14) 24| 15 154 1.9] 1.7]| 20(NaN | 22} 20| 19] 22| 20| 29| 20| 1.1} 1.7] 3.3

LEU i 307 92 54 75 98 84 92 0 75 ] 527 ] 200 | 129 | 1682 | 449 | 137 | 99| 169 | 152

LEU 13| 18| 15} 1.7| 20| 21 1.9 INaN | 26| 1.9} 18| 2.1 20) 26 181 1.3] 1.7}] 3.3

LYS 72 21 48 93 17 38 1111 0 231 1021 1297} 40 35 75 48 70] 62 51

LYS 131 21 194 181 22] 18] 20{NaN | 28] 22| 21 23| 23] 44| 241 16] 18] 5.4

MET 74 18 26 9 33 14 27 0 25 ] 103 | 162 35 36 94 34 33 29 36

MET jj 181 22| 19| 13| 221 19] 21 (NaN | 26| 20| 20) 23| 23] a2} 21| 14 20 3.4

PHE W 159 52 42 501 59 44 | 60 0] B0} 252 | 449 75 94 | 282 72| 67 90| 91

PHE fl 20) 351 22| 22| 25| 3.0| 28 |NaN | 33| 29| 28| 44| 32| 36 .41| 18] 23] 42

PRO 58 35 15 29 36 40 33 0 31 70 { 137 48 34| 72 46 29 64 64

PRO 1681 2.1 16] 1.7 171 18] 1.7|NaN | 27| 2.0} 18| 24| 21| 4.1 22] 16| 20| 43

SER 76 31 15 52 35 23 47 o] 40 62 93 70 33 87 29 44 78 24

SER 10} 18] 1.3{ 1.2} 1.1 1.4} 1.2 [NaN 13§ 1.1 13| 16) 14| 18} 16} 10} 1.2] 1.9

THR 121 209 144 13] 15| 13| 15|NaN | 22} 1.7] 1.7] 18] 20| 23| 20| 1.2]| 14| 22,

TAP 62 37 35 18 14 31 27 0 37| 119 | 152 | 51 38 91 64 24| 32 60

TRP 20) 44| 271 23] 19| 28] 24|NaN | 3.9 33| 33| 54| 34) 42| 43| 19} 22] a5

TYR || 142 73 52 64 48 49 51 0 66 | 167 | 208 98 67| 134 | 110 87| 85 48

TYR 231 3.1 2.1 20) 271 32} 28|NaN | 31| 3.0] 3.0} 41| 28| 31} 42} 19| 22| 33

VAL |l 285 79 64 56 87 77 83 0 62| 388 | 727 ) 117 | 100 | 337 128 | 113 | 130 | 118

VAL 12| 20| 4] 14] 16] 16| 19NaN | 1.7] 18] 1.7} 20)] 20| 25 to| 13| 15| 3.3

|
contacts
TYR | VAL
142 | 295
23] 1.2
73l ™
31| 20
52| 64
21| 1.4
64| 58
20| 1.4
48| 87
27| 1.6
49 77
32| 1.8
51| a3
281 1.9
0 0
NaN| NaN{
66 | 62
at] 1.7
167 | 388 ’
3.0{ 1.8
208 | 727
20} 1.7 . |
98 | 117
41| 20
87 | 100
281 20
134 | 337
314 25
110 | 128
42| 1.9
87 | 113
1.9{ 1.3
. 85| 130
22| 1.5
48 | 118
33) a3
138 | 199
34| 27 ‘
199 | 578 e
27| 1.7
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Table 66: Total number of residue-residue interactions and average atom contacts
for interactions between secondary structures involving hydrophobic
side-chain atoms.

ALA |ARG |ASN | ASP | CYS | GLN |GLU [GLY | HIS | ILE | LEU | LYS {MET | PHE |PRO | SER { THR | TRP | TYR | VAL
ALA 76 11 ] 9 4 14 13 3] 12 | 126 | 148 20 35 75 17 23 39 29 52 | 160
ALA 10] 141 111 14) 10] 12| 15} 00f 1.8} 1.3] 1.3] 1.2 1.6] 2.0] 15] 1.0} 1.2] 227 21 1.2
ARG i1 6 3 8 4 7 9 0 2 4 35 21 10 18 10 8 8 71 23 25
ARG §f 14| 37| 10! 20 18] 1.7| 23] 00 1.0]| 29| 21 151 24| 321 28| 20| 20| 78| 30| 21
ASN 8 3 0 6 14. 5§ 2] 0 4 16 15 ] 8 5 1 4 5 7 11 15
ASN 1.1 101 00 12] 107 14| 12| 00 20} 15] 15| 25] 24| 28| 1.0f 1.0]| 1.0] 20] 24| 1.3
ASP 9 8 2] 2 7 3 10 | [¢] 2] 19 21 13. 2 13 2 6 4 S 16 9
ASP 14] 20} 121 20} 14) 13| 15] 00| 10| 15| ta} 18| 15| 2.7} 15| 1.2 1.2] 1.8]). 2.1 1.2
CYS 4 4 1 7 40 3 3 0 7 18 38 5 17 21 4 S 8 5 13 17
CYS 104 18] 10 14 40} 23{ 17| 00] 20} 18} 1.8] 30| 24§ 23} 15| 1.0} 18] 22| 20/ 1.4
GLN 14 7 S| 3 3 2 4 0 9 16 24 -] 5 10 7 8 8 7 13 a3t | -
GLN 121 171 144 13) 23] a0y 1.2 0.0} 20| 16| 19} 1.7| 22| 3.1 14| 13} 11| 81 27] 1.5

GLU 151 23| 12} 154§ 1.7} 12| 00 00} 15| 20 1.8} 2.1 19t 43| 18] 13 ] 19| 33]) 29} 24

GLY $ 00t 00} 00 00} 00} 00| 00} 00] 00| 0.0f 0.0] 00| 0.0 0.0] 0.0| 0.0] 00] 00| 00/ 0.0
Hig 12 2 4 8 7 g [:] 0 18 16 27 2 11 18 5 15 ] 7 15 20
HI3 13) 10} 20| 10 20| 20 15} 00} 1.2} 22| 26| 15| 25) 35| 36} 1.7] 25| 3.7) 48| 1.9
ILE 126 34 16 19 18 16 32 0 16 | 148 | 238 37 32 97 22 20 36 39 57 | 158
ILE 13| 29| 151 15} 18| 16f 20] 0.0} 2.2} 21| 19| 24 2.1} 28| 22| 1.1 181 34| 25} 1.8
LEU f 1481 35 15 21 38 24 32 0 27 | 238 | 4568 31 87 | 180 35 18 73].58 75 { 208
LEY 131 21} 15) 14) 18| 18] 18] 00| 26} 19| 1.8} 20} 21| 28} 15)] 14| 1.7]| 36| 31 1.7

LYS 121 15| 251 16) 301} 1.7] 21} 00) 15| 24f 20} 3o} 16] 39} 32| 15] 1.7 61| 46| 2.0

MET § 16] 24) 24 15| 241 22} 19] 00!} 25] 21| 21 i6) 144} 33| 26| 15| 27) 36| 36| 2.0
PHE 75 16 5 13 21 10 12 0 18 97 | 180 16 42 § 140 9 20 28| 32 43 | 138
PHE | 20} 32| 28| 27| 23| 31| 43] 00| 35} 28| 28| 39| 33| 3as| 39| 25| 24| 49| 33| 25
'PRO 17 10 1 2 4 7 71 "0 5 22 35 S 9 9 0 S 14 16 8 32
PROf1 15| 26| 10| 15 15| 14| 16} 00| 36| 22) 15! 32] 26] 39| 00} 16 22| 37| 34| 1.9

SER 10) 20) 10§ 12| 1.0} 13} 13| 00 1.7]| 1.4 14} 15| 15} 25| 16} t0] 1.1 1.7] 19 1.3

THR 1.2 204 10} 1.2 18¢ 1.1 191 00} 25] 18} 1.7 1,74 27 24| 22} 1.1 131 22] 22| 15,

TRP 22| 76| 20| 18| 22| 51 331 00| 37| 34| 38| 6.1 36) 48} 37| 1.7}.22) 554 31| 33
TYR 52| 23 11 18 13 13 17 0 15 57 75 18 11 43 8 17 24 18 38 66

TYR 214 301 24| 24 20) 27 29} 00f 46| 25} 314 46] 36| 33| 34 19| 22 31| 41| 27
VAL {{ 160 25 15 9 17 31 27 0 20 | 158 | 296 38 48 | 1368 | 32 37| 3841 35 66 | 302
VAL 121 21] 13] 12) 14) 15) 24| 00 19 18| 1.7{ 20} 20] 25| 19| 13| 1.5} 33} 27) 1.8
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Table 67: Number of residue-residue interactions and average atom contacts
for interactions between hydrophobic side-chain atoms. Interactions
are between pairs. of a-helices.

ALA J ARG | ASN ;\SP CYS | GLN |GLU |GLY | HIS | ILE { LEU | LYS |MET | PHE {PRO | SER | THR'| TRP | TYR | VAL’

ALA 46 9 [] 5 1 5 7 0 7 46 75 13 21 34 5 9 11 8 9 81

ALA 10 13| t.2¢ 16| 1.0 1.4 161 001 13} 15) 13| 13| 15| 21 1.4 1.0 t4] 20 3.1 1.2

ARG 9 [:] 2 3 3 3 3 0 2 14 19 0 4 S 5 6 2 2 9 13 |

ARG fj 13| 37| 10 23| 1.7| 201} 33} 0.0 1.0]| 2.1 194 00| 207 38| 26] 20| 25| 954 34| 20

ASN 6 2 0 2 0 1 0 0 4 3 3 4 3| 3 1 4 1 1 5 4

ASN 2 10) oof 10] 0o0) 10] 00| o0} 20) 10} 1.7} 22| 27| 27] 1.0} 10} 10l 1.0] 20] 15

ASP 5 3 2 2 1 0 "4 0 2 5 6 7 2 7 2 3 1 0 8 2

ASP 181 23| 10| 20) 20! 00} 1.2 00} 10{ 14} 18} 16| 1.5] 26| 15| 1.3 1.0| 00| 22} 1.0

CcYs 1 3 0 1 6 0 1 [¢] 2 7 13 0 6 6 1 1 1 0 2 3

CYS 10} 17| 007 20| 40] 00}|.20]| 00| 20 2.1 1.71 00} 15] 22| 10} 10| 20| 00} 20| 1.3

GLN 14{ 20} 104 00| 00§ 00) 10) 00) 18| 18] 181 10{ 20| 33} 0.0] 1.2} 0.0] 60| 25| 1.4

GLU 161 33| 00| 12§ 20| 10j 00| 00} 16 20} 19} 1.7| 15| 48 1.7) 15| 22| 1.8] 50| 23

GLY 004 00}y 00} 00}l 00| 00| 00| 00| 0.0} 00} 00| 00| 00} 00| 00} 0.0) 00| 0.0] 00| 0.0

HIS 13| 10} 20(°'10} 20) 18| 16] 00] 13| 30| 25] 0.0] 23| 45} 00| 15| 25| 10] 80} 20

ILE 15) 21 ] 1.0) 1.4} 21 18| 20] 00} 30{ 26} 19] 22 14 30| 3.0 1.1 15} 3641 261} 1.9

LEU 75 19 3 6 13 12 17 04§ 15 70 | 214 11 30 64 14 15 27 25 38 96

LEU 134 19) .71 18| 17| 18] 19} 0.0} 25] 19| 1.7} 15| 19| 28| 14| 14| 18| 36| 30} t.4

LYS 13 0 4 7 0 1 14 0 0 14 11 0 3 4 2 4 0 3 7 15

LYS 131 00| 22| 18y 00| 10 17| 00} 00}.22}| 15! 00 20] 3.0| 45| 1.2] 00} 3.7/| 44} 1.9

MET 21 . 4 3 2 6 4 6 0 6 7 30 3 2] 16 3 2 S S 3 16

MET j{ 15| 20] 27 16§ 15} 20| 15| 00| 23} 14} 19} 20| 201 28] 33| 10] 40| 28| 20} 19

PHE | 211 38| 27) 26 221 33 ) 48| 00| 45| 30} 28} 3.0 28] 33| 23} 1.5] 28| 58| 36| 28

PRO 14f 26} 1.0] 15} 10| 0.0 1.7] 00| 0.0} 30§ 14| 45} 33| 23| 00| 20| 31| 35| 15| 21

SER 1.0] 20 10 134§ 10} 12| 15] 00] 1.5} 1.1 14} 12| 10) t5) 2.0} 00| 10} 20| 1.7] 1.3

THR 11 2 1 1 1 0 S 0 4 8 27 0 5 4 7 1 0 0 4 8

THR 14| 25} 10 10 20§j 0.0) 22} 00{ 25| 15| 18| 00| 40§ 281} a.1 10| 00} 004§ 18] 13

TRP 20| 96 10t 00} 00} 601 18} 00| 10| 36| 36{ 3.7 28| s8] 35| 20| 00| 53| 20| 27

TYR 314 941 20} 22 20} 25} 50| 00| 80) 261 3.0 44§ 20| 36| 1.5 1.7| 18] 20| 3.7| 31

VAL 61 13 4 2 3 8 14 0 9 35 96 15 16 37 13 9 6 9 16 68

VAL 12} 20| 15| 10| 13} 14 23§ 00 20] 19| 14} 19§ 19| 26| 2.1 1.3| 131 27 ] 3.1 1.7
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Table 68: Number of residue-residue interactions and average atom contacts .

for interactions between hydrophobic side-chain atoms. Interactions
are between a-helices and R3-sheets.

ALA {ARG | ASN ASF’V CYS |GLN | GLU | GLY | HIS ILE | LEU LYS |MET |PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 12 1 2 1 [*] Q 2 0 Q 26 25 1 6 15 1 4 ] 4 18 42
ALA - 1.0 2.0 1.0 2.0 0.0 0.0 1.5 0.0 0.0 1.4 1.3 1.0 2.0 1.8 2.0 1.0 1.1 3.8 1.9 1.2
ARG 0 Q 0 2 1 Q Q o] o] 10 4 0 4 2 3 0 1 1 0 4
ARG 0.0 0.0 0.0 2.0 2.0 0.0 0.0 0.0 0.0 4.1 2.5 0.0 2.8 4.5 2.0 0.0 2.0 {120 0.0 1.5
ASN o] 1 ] 3] 1 0 [+] 0 0 2 1 o] 2 2 0 o] o 2 [} 1
ASN 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.5 1.0 0.0 |- 25 3.0 0.0 0.0 0.0 2.0 0.0 1.0
ASP 9] Q 2 0 1 0 "0 Q [} [+] 3 1 0 1 Q 1 [v] 1 1 3
ASP 0.0 0.0 1.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.3 1.0 0.0 5.0 0.0 1.0 0.0 1.0 3.0 1.3
CYS 1 o] (] 2 11 0 [¢] [+] 1 3 8 0 1 3 2 0 4 1 6 4
cYs 1.0 0.0 0.0 1.5 4.0 0.0 0.0 0.0 1.0 2.3 2.4 0.0 1.0 2.0 2.0 0.0 1.8 1.0 1.8 1.0
GLN 2 1 2 0 0 1 ] 0 0 3 1 1 0 2 2 1 3 0 2 6
GLN. 1.0 1.0 2.0 0.0 0.0 4.0 0.0 0.0 0.0 2.0 1.0 1.0 0.0 3.5 20 2.0 1.3 0.0 2.5 1.2
GLU 1 1 1 0 1 0 0 0 1 14 3 2 2 4 0 1 Q 1 2 4
GLU 1.0 2.0 204§ 0.0 1.0 0.0 0.0 0.0 1.0 2.2 1.3 1.0 15| 50| 0.0 1.0 00| 90| 20 1.8
GLY 0. 0 0 ] 8] 0 0 Q o] Q 0 4] 4] 0 0 0 ] o] 0 0
GLY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 { ‘0.0 0.0 0.0 0.0 0.0 0.0
HIS 2 0 Q 3 0 Q 0 0 o 8 3 o 1 1 4 3 2 .2 4 4
HIS 1.0 0.0 00} 1.0 0.0 0.0 0.0 0.0 0.0 2.4 4.7 0.0 1.0 1.0 4,2 3.0 1.5 2.5 5.2 1.5
ILE 12 i 2 3] 4 1 0 0 0 29 29 4 5 15 8 1 1 7 9 12
iLE 1.2 2.0 2.0 0.0 1.5 1.0 0.0 0.0 0.0 1.9 1.8 25 2.2 3.1 2.2 2.0 1.0 4.6 38 23
LEU 12 2 1 3l 1 0 2 0 2| 471 a2 2 6| 22 5 0 6 5 9} 38
LEU 1.2 2.0 1.0 1.0 1.0 0.0 2.0 0.0 25 2.0 1.9 1.0 2.8 341 224 00 1.8 4.4 3.8 1.8
LYS 1 0 0 1 \ 1 0 ] 3] 8 9 1 0 1 1 1 \ 4 2] 8
LYS 1.0 0.0 0.0 1.0 1.0 3.0 0.0 0.0 0.0 2.6 22| 50 0.0 7.0 1.0 1.0 1.0 2.0 0.0 2.5
MET 2 o 2 ] 3 1 2 o] Q 10 7 2 1 8 0 [4] 1 1 3 8
MET 1.5 0.0 1.5 0.0 2.7 3.0 3.5 0.0 001 25 171 1.5 2.0 2.6 0.0 0.0 2.0 8.0 3.7 2.6
PHE 8 2 ] 0 2 1. 4] 0 1 12 15 2 1 13 2 4 2 2 5 16
PHE 1.7 1.5 0.0 0.0 2.5 2.0 0.0} 0.0 4.0 1.8 2.9 6.0 10} 3.7 4.5 1.5 2.0 5.5 4.2 25|
PRO 3 Q 0 [+] 0 1 0 Q 1 1 3 0 [s] 2 0 1 0] Q 0 1
PRO 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 1.0 1.3 0.0 0.0 3.5 0.0 10| 0.0 0.0 0.0 2.0
SER 3 0 0 ] [s] Q0 o] 0 ] 2 Q Q 0 3 o] 0 1 Q 3 10
SER 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 3.0 0.0 0.0 1.0 0.0 1.3 13
THR 7 0 ] 0 0 0 ] 0 0 9 9 1 3 7 2 2 4 1 1 9
THR 1.1 0.0 0.0 00| 001} 0.0 0.0 0.0 0.0 1.9 1.6 1.0 1.3 271 2.0 1.0 1.0 1.0 1.0 2.1
TAP 5 [s] 3 1 1 1 0 3] [v] 5 8 2 4 6 3 1 1 2 2 5
TAP 2.6 0.0 2.7 1.0 1.0 111.0 0.0 0.0 0.0 4.8 4.0} 11.5 3.0 4.5 3.7 1.0.| 3.0 4.5 1.0 25
TYR 1 1 0 0 0 1 0 0 2 5 3 1 1 5] 2 o] 2 2 2 2
TYR 1.0 2.0 0.0 0.0 0.0 1.0 0.0 0.0 3.0 2.0 2.0 6.0 3.0 2.7 7.0 00| 2.0 4.5 8.0 2.0
VAL 12 ] 0 0 0 1 0 8] 1 23 25 4 3 21 2 5 1 3 11 41
VAL 1.2 0.0 0.0 0.0 0.0 1.0 0.0 0.0 2.0 1.6 1.7 25 1.0 20 25 1.8 1.0 1.3 3.1 1.9
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Table 69: Number of residue-residue interactions and average  atom contacts
- for interactions between hydrophobic side-chain atoms. Interactions
are between B-sheets and a-helices..

GLN

ALA | ARG | ASN | ASP | CYS au {ary | mis | e | Leu | Lys | meT | PHE |PRO | SER | THR TRP | TYR | VAL
ALA 12 0 1] 0 1 2 1 0 2] 12| 12 1 2 8 3 3 7 5 1 12
ALA # 10) 00f 00] 00] 10} 10| 1.0f oof t.0f 1.2 1.2 1.0) 1.5] 1.7} 1.0] 10] 11| 261 101 1.2
ARG 1 0 1 0 0 1 1 0 0 1 2 0 [s} 2 0 0 0 0 1 0
ARG # 2.0} 00| 10} 00| 00f 10] 20| 00| 00} 20| 20| 00} 00| 1.5{ 0oo] 00| 00| 00| 201 00
ASN 2 o0 0 2 0 2 1 0 0 2 1 0 2 0 0 0 0 ] 0 0
ASN fl 101 00 00}°15] ool 20 20] 00] oo 20| 10] 00 15f 00| 00| 00| 0o| 27| 00| 00
ASP { 2 0 0 2 0 0 0 3 0 3 1 0 0 0 0 0 1 0 0
ASP § 20] 20) 00l 00| 15] 004 0.0} oo} 10| 00| 10| 10f 00| 00| 0.0] 00| 00 10} 0.0} 00
CcYS 0 1 1 1 1 0 1 0 0 4 1 1 3 2 0 0 o 1 0 0
cys §oo| 207 10| 10| 40| 00| 10 00] 00| 15| 10| 10| 27| 256] 00} 00| 0o} 10] 001 OO
GLN 0 0 0 0 0 1 0 0 0 1 0. 1 1 1 1 0 0 1 1 1
GLN § 00} 00) 00) 00) 00| 40| 00| 0.0) 00} 10§ 00| 30| 30| 20| 1.0] o0} coftt.0f 1.0 1.0
GLU 2 o) 0 0 0 0 0 0 0 0 2 o] o 0 0 0 [s} 0 of o
Gl g15) oof oo| 0oo| 00 60} 004 00 00| 00| 20 00| 35] oo| oo| oo 00| 00] 00 00
GLY 0 [s] 0 0 0 0 0 0 0 3] 0 0 0 0 0 0 0]. o 0 0
GLY # 00 o0} 00] 00 00] 00) 00| 00} 00} 00} 00] 0.0} 00] 0o 00| 00| 00} 00l 00| 0.0
HIS 0 0 0 0 1 0 1 0 0 1] 2 0 0 1 1 0 0 0 2 1
HIS 004 00} o0} oof 10) 00} 1.0| 00| 00) 00| 25| 00| 00| 40| 10| 0.0} 00| 00| 30) 20
ILE 26| 10 2 0] '3 3| 14 0 8| 29| 47 8{ 10| 12 1 2 9 5 S| 23
ILE 144 41| 151 00| 23] 204 22] 00| 24 1.9) 20} 28| 25| 18] 10| 1.0f 19| 48] 20| 1.8
LEY 25 4 1 3 8 1 3 0 3] 29| 42 9 7] 15 3 0 9 8 3{ 25
LEU | 13) 25] 10} 13| 24 1.0} 1.3} 00| 47| 1.8} 1.9f 22| 1.7] 29)] 13| oo 16| 40| 20} 1.7
LYS 1 0 0 1 0 i 2 0 0 4 2 1 2 2 0 0 1 2 1 4
LYS 10} 00| 00} 10 00 10| 10| 00] 0.0} 25} 1.0f{ 50} 15] s0] 00| 00] t0|115]| 80] 25
MET 6 4 2 0 i 0 2 0 1 5 6 0 1(. 1 0 0 3 4 1 3
MET | 20| 28| 25 0.0} 10| 00| 15] 00| 10} 22} 28} 00| 20| 1.0} 00 00] 13] 30| 30| 1.0
PHE 15 2 2 1 3 2 4 0 1 15| 22 1 8| 13 2 3 7] -6 6) 21
PHE | 181 45| 30| 50| 20 35| 50| 00| 10§ 31{ 31| 70] 26| 37| a5 30| 27| 45| 271 20
PRO 11 3 0 0 2 2 0 0 4 8 5 1 0 2 0 0 2 3 2 2
PRO || 20| 20} 00 0.0} 20| 20| 00| 00| 42| 22} 22| 10} 00| 45| 00 00 20| 37] 70} 25
SER 4 0 o -1 0 10 1 0 3 1 0 1 0 4 1 0 2 1 0 5
SER | 10 00| 00f 10] 00| 20} 10| 00| 30] 20 00| 10] 0o 15| 1.0 00} 10| 10| 00} 1.8
THR 9 1 o] 0 4 3 0 o 2 1 5 1 1 2 0 1 4 1 2 1
THR 11 { 20} 00| 004 18| 13| oo 00| 15 1.0} 18] 1.0| 20] 20| 00| 1.0] 10| 30} 20 1.0
TRP 4 1 2 1 1 0 1 0 2 7 5 4 1 2 0 0 1 2 2 3
TRP | 381120 20| 10| 10} 00j 90} 00} 25| 46| 44| 20| 80 55| 00| 00! 10| 45| 45| 1.3
TYR 181 0 0 1 6} -2 2 0 -4 9 9 o] 3 5 0 3 1 2 2 11
JYR # 19) 00) 00| 30} 18} 25] 20 00| 52 38} 38| 00| 37| 42| 00| 13| 10] 10} 80| 3.1
VAL 42 4 1 3 4 6 4 s} 44 12 38 8 8| 16 1 10 ] 5 2] 41
VAL §1.2]) 15] 10} 13| 10] 1.2| 1Bj oo] 15| 23| 16| 25| 26| 25| 20 1.3 21| 2561 20| 1.9
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Table 70: Number of residue-residue interactions and average atom contacts
for interactions between hydrophobic side-chain atoms. Interactions
are between pairs of B-sheets.

ALA | ARG {ASN | ASP |CYS | GLN |GLU |GLY | HIS | ILE | LEU | LYS |MET |PHE {PRO | SER | THR | TRP TYR | VAL

ALA 5] 1 o] 3 2 7 3 0 3 42 ‘36 5 5] 20 8 7 12 12 24 45 |

ALA 1.0 1.0 0.0 1.0 1.0 1.4 1.3 0.0 1.7 1.2 1.4 1.2 1.5 2.0 1.8 1.0 1.2 1.71 20( 1.2

ARG 1 [ 0 3 "] 3 5 0 0 9 10 2 2 7 2 2 5 4 13 8

ARG 1.0 0.0 0.0 1.7] 0.0 1.7 1.8 0.0 0.0 2.8 2.2 1.5 2.5 3.0 3.5 2.0 181 55 2.8 2.6

ASN 0 ] 01 2 0 2 5 Q 0 9 10 2 1 0 0 0 4 1 6 10

ASN 00} 0.0 0.0 1.0 0.0 1.0 1.0} 00| 0.0 1.6 16| 3.0 3.0 0.0 0.0 0.0 1.0 1.0 2.7 1.3

ASP 3 3 2 0 3 3 "6 0 1 14 9 4 Q 5 0 2 3 3 9 4

ASP 1.0 1.7 1.0 0.0 1.3 1.3 1.7 1 0.0 1,0 1.5 1.3 2.0 0.0 2.4 0.0 1.0 131 23 1.9 1.2

CcYS 2 0 Q. 3 12 3 1 0 4 4 16 4 7 10 1 4 3 3 5 10

CcYs 10| 00§ 0.0 131 40 23) 20| 00| 22} 10| 1.7| 35} 33| 25 1.0 10 1.7} 30| 22| 1.5

GLN 7 3 2 3 3 0 3 0 5 7 11 3 0 4 4 0 5 4 6 16

GLN 1.1 1.7 1.0 1.3 2.3 00} 1.3 0.0 2.2 1.4 2.0 1.7 0.0 3.0 12| 0.0 101 3.2/ a2 1.8

GLU 3 ‘5 5 6 1 3 0 [*] 0 9 10 12| o 2 4 4 9 2 11 9

GLU 1.3 1.8 1.0 1.7 2.0 1.3 00¢ 00} 0.0 1.7 1.7 2.7] 0.0 1.5 1.5 1.2 18| 3.5 2.4 2.9

GLY 0 0 0 0 2] 0 0 0 [s] 0 ] 0 0 0 0 0 9] ] 0 ]

GLY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 00} 00| 00| 0.0 0.0 0.0 0.0 0.0 00| 00} 001} 0.0

HIS 3 0 0 1 4 5 0’ 0 12 4 7 2 4 5 [ 2 2 4 5 8

HIS 1.7) 0.0} 0.0 10} 221 22} 00] 00§ 1.2} 1.2] 21 15} 3.2| 18| 00| 10| 35| 50| 20§ 1.8

ILE 42 9 ] 14 4 7 9 [*] 4 68 | ‘90 11 10 40 11 10 18 16 28 88

ILE 121 28 1.6 1.5 1.0} 1.4 1.7 00| 1.2} 214 194§ 251 21 29| 2.1 1.1 191 24| 24 1.7

LEU 38 10 10 9 16 11 10 0 ‘7 80 { 158 9 24 79 13 4 31 20 25 | 137

LEU 141 22| 1.8 1t34) 1.73-20) 1.7} o0} 21 191 18| 28} 22| 24 1.5 124 16 32} 33| 19

LYS 5 2 2 4 4 3t 12 0 24 11 9 2 [:] 9 2 8] 18 8 8| 11

LYS 1.2].15 3.0 2.0 3.5 1.7 27| o0 1.5 2.5 2.8 1.0 15| 3.6 3.0 1.8) 18] 78} 45 1.6

MET 6 2 1 Q 7 0 ] [¢] 4 10 24 6 ] 17 6 4 2 4 4 21

MET 1.5 2.5 3.0 0.0 3.3 0.0 00] 00| 3.2 2.1 2.2 1.5 1.0 43 ). 2.2 1.8 20] 42| 5.0 2.0

PHE § 20 7 0 5| 10 4 2 0 5{ 40| 79 9 17| 50 2 91 151 12| 20| 62

PHE 2.0 3.0 0.0 2.4 2.5 3.0 1.5 0.0 1.8 2.9 2.4 3.6 4.3 3.5 6.0 3.1 221 4.1 3.2 2.7

PRO 8 2 0 0 1 4 4 2] 0 11 13 2 [5] 2 0 3’ 5 7 2 16

PRO 1.8 3.5 0.0 0.0 1.0 1.2) 15} 00§ 00 24 1.5 3.0 2.2 8.0 0.0 1.7 1.0] 39| 35 1.7

SER 7 2 0 2 4 0 4 0 2 10 4 8 4 ] 3 10 12 1 7 13

SER 1.0 2.0 0.0 1.0 1.0 0.0 121 0.0 1.0 1.1 1.2 1.8 1.8 3.1 1.7} 1.0 11 2.0 2.3 1.0

THR 12 5 4 3 3 5 9 0 2 18 31 16 2 15 5 12} 12|, 3 17 22

THR 12} 181 1.0} 1.3 1.7} 1.0 18} 00| 35| 19] 168} 18} 20| 2.2 1.0 1.1 1.5 23| 25} 13"

TRP 12 4 1 3 3 4 2 0 4 16 20 8 4 12 7 1 3 10 7 17

TRP 1.7 ] 55 1.0 2.3 3.0 3.2 3.5{ 0.0.] 5.0 24} 3.2 7.8 4.2 41 3.9 2.0 23} 6.0) 44| 4.4

TYR 24 13 5] 9 5 6 11 0 5 28 25| 8 4 20 2 7 17 7 20 37

TYR 2.0 2.8 2.7 1.9 2.2 3.2 2.4 0.0 2.0 2.1 33| 45 5.0 3.2 3.5 2.3 25] 444 3.8 2.5

VAL 45 8 10 4 10 16" 9 [¢] 8 88 } 137 11 21 62 16 § 13 221 17 37| 152

VAL 121 28 1.3 1.2 1.5 18| 2891 00| 18] 1.7} 19} 16| 20 2.7 1.7} 1.0| 131 44} 25| 1.7
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APPENDIX 1




Table 7.1: Total residue-residue

interactions and average atom contacts for
interactions between hydrophobic side-chains.

161

Interactions are
between pairs of a-helices with crossing angles between 0° and 30°,

JIALA ARG | ASN | ASP JoYs |aIN |au JeLy | His | e | Leu | Lys [meT | PHE |PRO | sER | THR TAP | TYR | VAL
ALA 2 0 0 0 0 0 0 0 1 8 7 0 2 0 0 1 0 0 2 4
ALA | 101 00] 00} 00] 00f 00f 00| 00| 10| 19| 1.4] 00| 20] 00] 00| 10| 00| 001 15 1.0
ARG 0 0 1 0 0 0 0 0 1 1 1 [ 0 0 0 ol 1 1 0 1
ARG ) 00f 00] 10) 00f 0of 00f oof oo 1.0] 50| 40| 00 00| 00] 00| 00| 20] 80| ool 60
ASN 0 1 o 0 0 0 0 0 0 0 0 0 0 [}} 0 0 0 0 0 0
ASN § 00) 10} 00) 00) 0.0f 00 00| 00] 00 06| 06| 00] 00| 00| 60| 00| 00 00| ool oo
ASP 0 0 0 0 ol o 0 0 0 0 0 1 0 0 0 0 0 0 0 0
ASP 11 00] 00} 004 00} 00) 00] 00f 00 00] 00| 0.0] 10|/ 00| 00] 00| 00| 00| oo} 00l oo
CcYS [3} o] of o ol o 0 0 0 0 2 of o© 0 0 0 o 0 1 0
cYs | 00f 00; 00) 00f 00f 0o0f 0o 00| oo 00] 25| 00| 00 00| 00| 00| 00] 00 20 o0
GLN 0 0 0 0 0 0 0 0 1{ o] s 0 0 0 0 1 0 0 0 1
GINjjoof oo} 00) 00f 00} 00 00 0.0 30] 00] 20| oo 00 00] 00| 10| 00| 00| ool 10
GLU 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 o] o 0 0
GlU fo0f oo} ool oof oof oof oo oo 00| 00| 20| 40| 00] 00] 00] 00| 00| 00| o0l oo
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 3] 0 ol o 0
Gy 1 o0f 00} 00f 00| 00| 00] 00| 00| 00 00| 00l 00| 00].00f 00] 00] 00| ool ool oo
HIS 1 1 0 0 0 1 0 0 0 o} o o 0 0 [ 0 0 0 1 0
HIS 10} 10] 00) 00f oo 30f 00| 00| 00] 00| 0.o[ 0o 00| 00| 00} 00| 00| 00| 60| 00
ILE 8 1 0 0 0 0 0 0 0 0 4 1 1 0 0 2 0 0 0 3
ILE 19/ 60} 00f 00) 00j 00 00 oo 00| oof 18] 30| 10 co| oo| 10| 00| 00| 001 13
LEU 7 1 0 0 2| 3 1 0 0 4] 14 0 3 7 0 1 0 1 5 2
LEU }l 14| 40} 00] 00| 25| 20| 20] 00| 00] 18] 21| 00 13] 30] 00| 10| oo 80| 38| 25
LYS 0 0 0 1 0 0 1 0 0 1 ol o 0 0 0 1 0 0 0 1 .
LS 100} 00) 00| 1.0/ 00| 00| 40| 00} 00| 30| 0.0] 00l 00| 00| 00| 1.0] 00| 00 Go| 20

 MET 2 0 ol o 0 0 0 0 0 1 3 0 0 1 0 0 0 0 0 2
MET 1l 20] oof oof 0o 00 cof 00 o0 oo 1.0] 13| 00| 00| 20| 00| 00| oo 0ol 0ol 1.0
PHE 0 0 0 0 0 0 0 0 0 0 7 0 1] 12 0 0 0 2 0 1
PHE § 00 004 00 00] 00) 00f 00 00| 00| oo 30l 0o] 20| 33| 00| 00| 00| 20] 00| 20
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PROJ| 00} 00| 00 00} 00} 00] 00f 00| 00| 00] 00| 00 00| 00| 00| 00f 00} 00| 0ol o0
SER ]| 1 ol o 0 0 1 0 0 0 2 1 1 0 0 0 0 0 0 3 0
SER 1 1.0} 00] 06| 00) 00| 1.0] 00] 00 00) 10] 1.0] 10| 00| 0.0] 00| 00| 00] 00| 20| 00
THR 0 1 0 0 0j o 0 o] o 0 0 0 0 o} .0 0 0 0 1 0
THR ) 00| 20| 00 00| 00) 00| 00] 0.0f 0.0f 00| 00] 00] 00| 00f 00| 00| 00| 00| 20] oo
TRP ol 1 0 [3} 0 0 0 0 0 0 1 0 0 2 0 0 0 [5} 0 0
TAP 1 0.0f 80} 00f 00| 00| 00| 00| 00| 00] 00| 80| 00| 00| 20] 0o| 00| 00| oo o0 oo
TYR ] 2 0 0 0 1 0 0 0 1. o 5 0 0 0 0 3 1 0 o] 2
TYR 1 1.5) 00 00f 00] 20| 00| 00| 00 60] 00| 38 00] 00| 00] 00| 20| 20f 00 00| a5
VAL 4 1 0 0 0 1 o] o 0 3, 2 1{ 2 1 0 0 0 0 2 2
VAL j10] 60} 00| 00] 00 10] 0.0f oof 00} 1.3] 25] 20| 10| 20] 00| 00| 00] 00| 451 10
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Table 72: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of a-helices with crossing angles between 30° and 60°.

ALA |ARG | ASN [ASP |oYs |GLN |GLU | aLyY | His | e | Leu | Lys |MeT [ PHE |PRO | SER | THR | TRP TYR | VAL
ALA 3 0 0 1 0 0 0 0 2 2 3 0 1 1 0 0 0 1 0 5
ALA , 107 00| 00] 20| 00| 00) 00| 00| 1.0] 10| 1.0 00] 10| 20| co| 00| ool 10 oo 1.0
ARG 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 1
ARG 1 00) 00 00] 00] 00| 00| 00| 00f 00 20| 00| 00} 00| 00| 20] 00| 00| o0 00| 20
ASN 0 [}} [} 0 [3} 0 0 0 0 0 0 0 0 0 [3} 0 0 0 0 0
ASN l00] 00 00 00] 0.0f 00] 00} 00| 00 00| 00] 00| 0of 0ol 00| 00| 00| col oo 0.0
ASP 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
ASP 1 20f 00) 0.0] 00| 00| 00} 00] 00] 00| 00] 20| 00| 00| 00| o0[ 00| 00| oo 0.0,] 1.0
cYS 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
CYs § 00 00} 00 ooj 00} 0.0f 00] 00| 00f] 00 00f 00| 20[ 00| 00| 00| 00| 00| 00 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
GIN floo| 00| 00| 00] 00| 00] 0.0] 00| 00] 00] 00] 00| 00| 00| 00| 10] 00l 00 50 2,0
GLU 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2 1 0 o 0 1
GLU 1 00f 00 00f 00] 00] 00| 00| oo o0 00 00| 10] 10] 00| 15| 10} 00| oo oo 1.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY 1 00| 00 00f 00} 00) 00| 00| 0.0] 00 00 00| 00| 00| 0.0] 0.0] 00| 0o} ool oo 0.0
HIS 0 1 2 0 o]l o 0 0 0 0 0 0 1 0 0 0 0 0 o|l s
HIS loo) 10] 15| 00} 00] 00] 00f 00| 00] 06] 00| 00| 40] 00| 00) 06| 00| 00| o0 2.0
ILE 2 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 o] 2 3 1
ILE 101. 20 00| 00 00) 00] 00! 00| 00| 00| 20| 00] 00] 00| 00| 00| 00| 251 201 1.0
LEU 5 0 0 1 1 0 0 0 0 3 2 0 1 3 4 0 0 0 2 5
LEU y10] 00) 00| 20| 10) oo0f 00] 00| oof 20| 10 001 10| 17| 12| 00] 0ol 00| 20] 14
LYS 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 4
LYS 1 00} 00} 00] 00] 00] 00| 10| 00| 00| 00| 00| 00| 1.0| 00| 06| 00| 00| 50| 00 22
'MET 1{ 0 0 0 1 o] 1 0 1 0 1 1 0 1 1 1 0 1 0 1
MET | 10) 00] o.0f 00f 20| 00f 10} 00| 40]) oo[ 1.0} 10| 00| 20f 10| 10] 00| 30| 60| 20
PHE || 1 0 0 0 0 0 0 0 0 0 3 0 1 6 1 0 0 0 0 2
PHE || 201 00) 00/ 001 00) 00f 00] 00| 0.0f 00| 1.7] 00] 20| 20| 40| 00| 00| 00} 00| 15
_PRO 0 2 0 0 0 0 0 0 0 0 0 0 1 1 0 ol o 1 0 2
PRO )} 00| 40] 00| 00f 00| 00| 00] 00] 00| 00] 0.0f 00] 10| 40| 00| 00| 00| 30 001 1.0
SER 0 0 0 0 0 3 1 0 0 0 0 0 1 0 0 0 0 0 0 1
SER | 00] 00} 00| 00] 00| 13] 1.0] 0.0f 00| 00} 00| 00| 1.0] 00] 00f 00| 00| 00| 00| 20
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
THR ) 00} 004 00 00} 00| 00} 00| 00| 00| 00| 00| 00| 00| 00 00| 00| 00l 00| 001l oo
TRP 1 o]l o 0 0 [3} 0 0 0 2 ol .1 1 0 1 0 o] .o 0 0
TRP ) 10] 00} 00 00) 00) 00] 0.0] 00| 00| 25] 00] 50] 30| ool 30] 00| 0ol 00| 001 00
TYR 0 0 3} 0 0 0 0 0 0 3 2 0 0 0 0 0 0 0 2 1
TYR Jloo) 00] 00| 00} 00] 0ol 00| 00} 00| 20 20| 00| 00| ool oo oo 00| 0o} 10| 20
VAL 3 1 0 0 2 1§ 1 0 1 1 5 4 1 2 0 1 0 o] 1 4
VAL || 10| 20} 00 00] 10) 20] 1.0] 0.0f 10} 10} 14| 22| 20] 15] 00| 20| 00l oo 20 15
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Table 73: Total residue-residue interactions and ‘average atom contacts for
Jnteractions between hydrophobic side-chains. Interactions are
between pairs of a-helices with crossing angles between 60° and 90°.

ALA |ARG |ASN | ASP |cYs |GLN |GLU | GLY | HIS | ILE J LEU | LYs |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 ) 0 0 0 0 0 3 2 1 0 0 0 0 0 0 1 1
AtA J 00| 00} 00| 00] 00) 00} 00] 00 o0} 13| 10| 20] 00 00| 00| 00| 00| 00| 60| 1.0
ARG 0 0 of o 0 0 .0 0 0 0 0 0| -0 0] "o 0 0 0 2 0l
ARG || 00} 001 00| 00| 00 00| 00f 00| 00) 00| 00} 00| 00 0o 00| 00| o0 00| 201 0.0
ASN 0 0 0 0 0 0 [o] 0 0 0 0 o] o 0 0 0 0 0 0 0
ASN 1 00| 00) 00| 00] 00 00} 00| 00| 00} 0.0] 0.0) 0.0] 00| 0.0] 0.0] 00| 00 00 00/ 0.0
ASP 0 o] 0 o] o 0 0 0 0 2 0 0 0 0 1 0 0) ' 0 0] o
ASP 1 00} 00| 00) 00] 00| 00] o0} 00 00| 10| 00 00| 00f 00| 10} 00| 00| 00| 00} 00
cYs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CyS8 | 00| oof 0.0} 0.0 00] 00} 0.0] 00| 00| 00| 0oo0{ o0 00| 00| 00| 00| 00| 00f 00| 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0
GLN 1 00) 00] 0.0 00| 00} 00} 00/ 00| o0} 00| 00| 00] 0o} 00| 00| 00]) 00| o0} 00} 00
GLU 0 04 o 0 0 0 0 ol o 1 3 1 0 0 0 0 2 0 0 0
GLU 4 00)] 00| 00) 00| 00 00) 00} 00] o0 30| 13| 20] oof o0] 00| 0o} 20] 00| 00/ 0o
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o© 0 0 0 0 0
GLY J00] 00 00| 00] 00} 00| 00| 00} o0f 00} 00| 0o 00] 00] 00f 00} 0.0 0.0] 00| 0.0
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HIS ] 00f 00} 00} 00 00| 00] 00{ 00} 00} 0.0{ 00 0.0] 00| oo 0.0| 00| 00 00] col 0.0
ILE 3 0 0 2 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 0
ILE i3] 00} 00} 10} 00{ 00} 3.0} 00 00| 00| 3.0} 0.0] 20] oo} 00} 00| 10| 0.0] 00| 0.0
LEU 2 0 0 0 [5} 0 3 0 0 1 8 0 0 3 0 0 2 1 0 8
LEU § 1.0 00] 00] 00] 00} 00} 13| 00| 00| 30) 13| 00| 00f 53] o0} 00| 25| 20| 00| 1.2
LYS 1 0 0 0 o] o 1 0 0 0 0 0 0 0 0 0 0 0 0 0
LYS ff 20) 00| 00} 00} 00} 00] 20 00} oof 00| 00| 00| 0.0{ 00] 00| 00| 00| 00| 00] 0.0
MET I o 0 0 0 0 0 0 0 [5} 1 0 0 0 0 0 0 0 2 0 0
MET [ 0:0) 0.0 00| 00] 00} 0.0 00| 00] o0} 20{ 00| 00 0.0f 0.0f 00] 00| 00| 40 00{ 0.0
PHE 0 0 0 0 0 0 0 0 0 0 3 0 0 4 0 0 0 11 o 1
PHE |] 0.0] 00| 00f 00] 00| 00} 00} 00] 00 0.0] 53| 00} 0.0f 40| 0.0] oo0] 00| 1.0] 00} 1.0
PRO 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
PRO |} 0.0| 00| 00| 10§ 00| 00| 00| 00| 00] 00} 00| 00| oo oo 00| 00| 00| 00f 00l 20
SER 0 0 0 0 0 0 o]l o 0 0 o 0 0 0 0 0 0 ol o 1
SER || 00} 00| 00| 0.0} 00] 00/ 00| 00| 00| 00| 00| 0.0 00| 0.0 00| 00| 00| 00| 00| 1.0}
THR 0 0 0 0 0 0 2] o 0 1 2 0 0 0 0 0 0 0 0 0
THR ) 00} 00) 00| 00] 00 00] 20] 00] 00 1.0] 25] 0ol 0.0) 00] 00| 00} 00 00§ 00} 0.0
TRP 0 0 0 0 0 0 0 0 0 0 1 0 2 1 0 0 0 0 0 0
TRP }l 001 00) 00) 00] 00} 00) 00j 00| 00f 00] 20) 00| 40| 10| 00| 0.0f 00} 00| 00] 0.0
TYR 1 2 0 0 of o 0 0 0 0 0 0 ol o 0 0 0 0 0 0
TYR {1 60] 20| 00! 00} 00| 00] 0.0f 0.0] 00| 00| 00| 00} 0.0f 00| 0.0) 00| 00 00] 00| 0.0
VAL 1 0 0 0 0 0 0 0 0 0 8 0 0 1 1 1{ o 0 0 2
VAL 1 10| 00} 00] 00| 00] 00| 00j 00] 00 0.0 1.2] 00| 00| 10} 20] 1.0] 00| 0o 00} 20|
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Table 74: Total residue-residue interactions and average atom contacts for

interactions ' between hydrophobic side-chains.

Interactions are

L

between pairs of a-helices with crossing angles between 90° and 120°.

ALA | ARG |ASN JASP | CYS |GLN {GLU [GLY | HIs | ILE | LEu | Lys |MET |PHE {PRO | sER | THR | TRP | TYR | VAL
ALA 10 0 0 0 0 0 0 0 0 3 5 1 4 5 0 0 [ 1 2] 9
ALA 1 1,01 00| 00| 00| 00] 00) 00| 00f 00| t2]| 1.2] 1.0] 10} 1.8] 00| 00| 20 10| 15] 1.0
ARG 0 0 1 1 0. 2 1 0 0 2 4 0 1 0 0 2 0 0 4 0
ARG [[ 00| oo} 10} 20] 00| 10| 50| oo} 0.0 10| 22| oo] 20] 00| co[| 25] oo oo | 35| oo
ASN 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1} 1
AsN |l oo 10) 00| 00) 00 00| 00} 00} 0.0] 00| 00} 0o] 0oof 10 oo| 00] 00| oof 0o t0
ASP 0 1 0 0 0 0 0 o 0 0 0 2 [ 2 0 0 0 0 2 5}
ASP jjoof 20 00) 00} 00| 00f 00} 00f 00} 00] 00| 30| 10| 20] 0.0} 00| 00 0o 20] 00
cYs 0 0 0 0 0 0 0 0 0 3 2 0 0 0 0 0 o] o o] o
Cys §oo| 00| oo} 00| 00| 00| 00] 00f 00| 20| 15| oo oo 00| 00| oo cof 0oo0] 00| 00
GLN 0 2 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 1 0
GLN 1 00| 10) 00| 00) 00| 00 10} 00] 00| 20| 0.0} 00| 00| 00| 00| 00} 0o0j100] 30( 00
GLU 0 1 0 0 0 1 0 0 0 0 1 [3} 0 0 0 1 0 1 1 1
G {00} 50| 00{ 00] 0.0) 10| 00] 00} 00] 00 20| o0f oo o0.0f 00| 10| 0o} 20} 101 1.0
GLY 0 0 0 0 0 0 0 0 0 [}] 0 0 0 [}] 0 0 0 0 0 0
GLY ] 00] o0f oo| 00} 00) 00| 00] 00] 00} 00} 00| 00| oo| 0oo] oo 00| 00| ool 00| 0.0
HIS 0 3} 0 0 0 [3] 0 0 0 o 4 0 0 1 0 0 1 0 0 0
HIS oo} o0) 00| 00) 00| 00 00| oo 0.0 00| 25{ 00)] oo] 3.0] oo 00 10| 00| 00| 00
ILE 8 2 0 [} 3 1 0 0 0 6 8 5 1 6f 1 1 0 0 1 4
ILE 1.2 10} 00 00| 20| 20| 00 00] 00| 30| 20] 20| 30| 23| 50] 10| 00| 00| 20| 20
LEU 6 4 0 0 2 0 1 0 4 8| 30 1 4 5 0 4 0 3 3| 27
LEU j| 1.2} 22) 00| 00| 15]| 00f 20] oo| 25| 20| 1.7} 1.0] 20| 24| oo 1.2| o0l 33| 30| 1.5
LYS 1 0 0 2 ol .0 0 0 0 5 1 1] 1 2 1 0 0 0 2 1
Lys § 10{ 00) 00| 30) 00| 00 00 00] 00| 20} 10| 00| 40} 40| 40} 00] 00| 00| 651 t.0
MET 4 i 0 1 0 0 0 0 0 1 4 1 0 4 0 0 1 0 0 2
MET || 10} 20| 00] 10] 00 00} 0.0} 00] 00| 3.0) 20{ 40| 00] 28] 00| 00| 20| 00 00| t5
PHE 5 0 1 2 0 0 0 0 1 8 5 2 4] 18 0 0 1 1 2] 13
PHE ) 181 00| 10| 20| 00} 00| 00] 00| 30] 23] 24| 40| 28] 34{ 00| oo 40| 60| 1.5] 2.4
PRO 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0
PROJj 00] 00} 00} 00} 00f 00} 00} 00| 00| 50l 0.0) 40] 00] 00| 00| 00 40| 00| 0ol 00|
SER 0 2 0 0 0 0 1 0 0 1 4 0 0 0 0 0 0 0 0 0
SER |l 00} 25| 00} 00) 0.0} o0 1.0 oof o0} 1.0} 1.2]| 00| oof 00| oo 00] ool oo0f 00} 0.0
THR 1 0 5} 0 0 0 0 o 1 0 0 0 1 1 2 0 0 0 [ 1
THR jj 20| 00} 00| 00) 00} 00 00] oo} 10| 0.0] o0.0f 00| 20] 40| 30| 00l 0o 00| 00| 1.0
TRP 1 0 0 0 0 1 1| -0 0 0 3 0 0 1 2 0 Q 0 0 2
TRP 1 10} 0.0] 00} 00} 00]100] 20} 00] 00| o0} 33| 00} 00 60| 25] 00{ 00) 00| 00| 1.5
TYR 2 4 0 3 0 1 1 0 0 1 3 2 0 2 0 0 0 0 2 5
TYR (| 1.5] 35| 00| 23] 0.0) 30} 10| 00} 00| 20] 30| 65| 00 15| 0.0 0.0] 00| 00 50] 26
VAL 9 0 1 0 0 0 1 of o 4] 27 1 2| 13 0 0 1 2 5] 14
00| 00| 10| 15| 26] 20

VAL 0| 00| 10} 0o0] 00} 00| 0] 00)] 00| 20| 15} 10] 15] 24
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Table 75: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains.
between pairs of a-helices with crossing angles between 120° and

Interactions are

150°. .

ALA | ARG {AsN | asp {cys fan lau lauy | mis | iLe | Leu | Lys |meT [ pHE {PRO | SER | THR TRP | TYR | vaL
ALA 4 2 1 1 0 2 2 0 0 4] 19 .2 0 3 0 1 2 0 1 9
ALA f1 10| 15] 20} 10} 00} 15| 10| 00f 00| 1.2 1.2] 15| 00} 17| 00| 10} 10} 00) 1.0} 1.3
ARG 2 0 0 0 21 0 o] o 0 0 5 o} -0 0 0 0 0 1 11 74
ARG fl 15| 00| 0.0) 00} 20{ 00 00} 00} 00| 0.0t 1.8 00| 0.0 0.0} 00{ 00 00}1101 301} 13
ASN 1 0 0 0 ol -0 o 0 [ 2 0 1 0 0 0 o 1 0 0 0
ASN l 20| 00] 0.0} 00} 00j 00] 00§ oo 40| 10} 00} 6.0 0.0 0.0 0.0y 0.0} 10] 00} 0O} 0O
ASP 1 0 0 0 0 0 1 0 0 0 4 0 0 1 0 0 0 0 1 0
AsP 1 10} 00} 00| 00| 00| 00} 10| 00} 00} 00f 20{ 0o} 00] 10} 00} 001 00} 00} 20} 0.0
cYs 0 2 0 of{ o0 0 0 0 0 1 1 0 2 0 of o 0 0 0 1
cys § ool 20| oo} oo} 00} 00| 00} 00| 0o 30) 10| 0.0f 20{ 0.0} 0.0{ 00} 00} 0.0) 00} 20
GLN 2 0 0 0 0 0 0 0 2 2 1 [5] 0 0 0 0 0 0 0 3
GLN fl 1.5 00| 00} 00f 00| 00| 00| 00} 10| 201 1.0] 00} 00} 00| 00!} 0.0{. 00 'o.o 004! 1.3
GLU 2 0 0 3 0 0 0 0 3 2 3 6 3 2 0 0 2 1 o &
Gl § 1.0} 00| 00| 1.3] 00} 00 00} 0ol 10] 20f 2.7} 1.5 1.7[ 60] 00| o0} 304 1.0} 00} 3.2
GLY 0 0 0 0 0 0 3} 0 0 0 0 0 0 0 0 0 0. 0 0 9
GLY [ 00 00} 00 00} 00} 00| 00 00} 00| 00) 0.0} 00| 0.0) 00| 00§ 0.0} 00| 00} 004 00O
HIS 0 0 110 0 0 3 0 0 0 1 5] 0 4 0 2 0 0 3 1
HIS 004} 00| 40| 00} 00| 0of 1.0} 00| o0f o0} 1.0f 0.0} 00} 18} 00| 25| 00} 001 87} 2.0
ILE 4 0 2 0 1 2 2 0 0 4] 12} 3| o 5 1 0 1 2 3 7
ILE 121 00} 1.0] 0.0f 30| 20| 20| 00| 00| 35} 14| 23] oof 18] .0} 00| 10| 509 23} 21
LEU 19 5 0 4 [N 3|l o 1 12| 58 1 3 7 4 5 1 4 8| 13
tEU | 1.2} 18] 001 20) 1.0] 1.0 27} oo 1.0] 1.4] 18| 1.0} 20f{ 23} 1.2} 18} 201 50 32]) 1.2 ‘
LYS 2 0 1 0 0 0 g 0 0 3 [ 0 0 0 0 0 1] 2 2 3
Lys f| 15| oof 60§ 00| cof oo} 15} 00| oof 23] 10] 00| 00j 0.0} 00} 00} 00} 30| 55) 20
MET a of O 0 2 0 3 0 0 0 3 0 0 0 2 0 0 0 1 2
MET ff 00| 00| oof 00} 20} 00 1.7] 00 00] oo} 20] 0.0) 00} 00| 45| 00 00| 00} 401 40
PHE 3 o] 0 i 0 ol 21 o 4 5 7 0 0 8 1} 2 2 [ 0 5
PHE l 1.7 | oo) 00 10| 0o oo} 60f 00| 18) 18| 23} 00f 00f 45| 1.0} 10} 25} 50| 00} 38
PRO 2 0 0 0 0 0 0 1] 0 1 4 Q 0 1 0 0 1 1 2 1
PRO | 1.0} 00| 00| 00f 0.0f 00| 00[ oo 00| 10§ 12| 0.0} 00{ 1.0] 00) 0.0{ 10| 40| 20} 3.0
SER 1 0 0 0 0 0 0 0 2 o] 5 0 0 2 0 0 0 0 9 1
SER fl 1.0} 00} 00| 00f 00} 00| 00 0o0f 25] o0} 1.8{ 00| 00| 10fj 00j 00| 0O} 00} 004 20
THR 2 0 1 0 0 0 2 0 0 1 1 0 0 2 [ 0 0 0 3 0
THR }} 1.0} 00} 1.0] 0.0] 0oof 00f 30| 00) 00| 10} 20f 00| oo} 25} 10} c0| 00| 00} 1.7} 00
TRP 0 1 0 0 0 0 1 0 0 21 .4 21 0 1 1 0 0 0 2 2
TRP § 0.0 {11.0] 0.0 00o] 0of 00} 10) 00| 00| 50| 50| 30| 0.0f 5.0{ 40| 00} 00} 00} 35} 20
‘TYH 1 1 0 { 0 0 0 0 3 3 8 2 1 0 2 o] 3 2 2 1
TYR ff 1.0{ 30| 00] 20] 00| 00| 00| 00| 8.7] 23| 32| 551 40] 00 20| 00} 1.7] 35¢ 40| 1.0}
VAL 9 7 0 0 1 1 4 0 1 71 13 3 2 5. 1 1 0 2 1 16
VAL § 1.3} 131 00| 00| 204 20) 30| 00} 20} 21} 1.2} 20} 40} 38| 30| 20 0:0 20 1.0 2.1
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Table 76: Total residue-residue interactions and average' atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of a-helices with crossing angles between 150° and

180°,

ALA |ARG |ASN |ASP | CYS |GLN |GLU | GLY { HIS | ILE | LEU | LYS |MET | PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 8] 3] o] ol o] o of ol 21 3] 81 2] 2] 71 2 1 2l ol o+
ALA i 104 1.7] 00| 00| 00] 00| 00f 00] 20} 1.0] 1.3} 15] 10] 18] 20 10| 15] 00| 00/ 1.1
ARG 3 2 0 1 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1
ARG |} 1.7 ) 80 00| 40| 00| 0.0 00 00 00| 20] 00| 00 00| 70] 00 30| 00 001 00 20
ASN 0 0 0 0 0 ¢} 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASN fl 00} 00f 00] 00f 0.0) 00| 00} 0.0} 00} 00 00| 00} 00] o0)] 00| 00| 00l ool 00/ 0.0
ASP 0 1 0 0 ol o 0 0 0 0 0 0 0 [} 0f{ ‘o 0 0 1 0
ASP 1 0.0} 40] 00| 00| 00) 00] 00 0.0f 00| 00} 00} 0.0] 00| 00| 0.0f 00{ 0.0l 00| 201 0.0
cYS 0 0 0 0 4 0 0 0 0 1 1 0 0 3 0 0 0 o 1 0
Cys  00)] 00} 00 00] 40| 00| 00f 00} 00| 20 30| 00| 00| 23| 00| 00 00{ 00l 20| 0.0
GLN 0 0 0 0 0 0 0 0 1 1 1 0 2 2 0 0 0 0 0 2
GLN j 00} 00| 00f o0} 00| 0.0] 00) 00| 20f 20| 10| 00} 20| 30f 00] 00| 0o0f oo 00!l 1.0
GLU 0 0 0 ol o 0 0 0 0 0 1 0 0 0 1 0 1 0 1 2
GLU.Jj0o0] 00}t 00| 00} 00{ 00) 00} 00] 00} 00} 20} o0} 00l oo 20f 0.0} 10| 00l 8ol 15
GLY 0 0 0 0 0 0 0 0 0 [5} 0 0 0 0 0 0 0 o] o 0
GLY o0} 00{ 00] 00j 00| 00| 00| 0.0} 00] 00| 00{ 00} 00 00! 00] 0.0] 00| 00] 00| 0.0
HIS 2 0 0 0 0 1 0 0 0 0 1] 0 0 1 o). 2 0 0 0 2
HIS 20| 00| 00} 00} 00] 20] 0.0 0.0f 00 00| 00| 00| 00| 20] 0.0|.1.0] 0ol 00 00| 20
ILE 3 1 0 0 1 1 0 0 0 0 4 0 1 2 0 0 2 0 0 1
ILE 10 20} 00{ 00| 20} 20} 00| 00| 00| 00] 32| 00| 1.0] 30) 0.0) 00| 15[ 00| 00} 20
LEU 6 0 0 0 1 1) 1 0 0 4 8 0 0| 14 2 [+ 1 0 3 4
LEU f 1.3} 00 0.0| 0.0 3.0} 10| 20} 00) 00| 32} 1.7] 00| 00] 28 20} 00 20| 00} 1.71 20
LYS 2 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
LYS #f 151 o0} 00} 00} 0.0] 00] 00f-00) 00f 0.0 00)] 00| 00] 00} o0} 00} 00| 00| 00 25
MET 2 0 0 0 0 2 0 0 0 1 0 0 0 2 0 0 0 ol o 2
MET | 10) 00| 00] 00 0o0f 20| 00] 00} 00 1.0] o0} 00] 00| 40| 00} 00 00{ 00l 00| 35
PHE 7 1 0 0 3 2 0 0 1 2] 14 0 2 0 0 0 0 0 1 2
PHE }| 18} 70| 00] 00] 23| 30| o0 00| 20} 30| 28{ 00| 40| 00| 00] oo} 00| 001 301 1.0
PRO 2 of of o 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0 2
PRO ff 20 |-0.0}1 00] 00} 00| 00| 20{ 00{ 00!} 0.0 20| 00| 00| 00| 00| 0o 00| ool 00} 3.0
SER 1 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0
SER {} 1.0} 3.0} 00} 00| 00] 00| 00| 00| 10] 00| 00| 00| 00 00} 00| 00} 1.0} 00| 00 0.0
THR 2 0 0 0 o] 0 1 0 0 2 1 0 0 0 0 1 0 of o 1]
THR § 15 00] 00] o0] o0 00| 10] o0 0.0 45{ 20) oo}l 00| o0} 00| 10] 00| 00| 00| 0.0
TRP 0 0 0 ofl -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRP j 00} 00| 00] 00} 0.0)j 00} 0.0} 00| 00| 0.0| 00} 00| 00| 00] 00| 00 00| 00| 00} 0.0
TYR 0 0 o] 1 1 0 1 0 0 0 3 0 0 1 0 0 0 0 0 0
TYR § 00) 00| 00| 204 20) 00| 80| 00} 00/ 0.0} 1.7] 00| 00| 30| 00| 00| 00] 00 0.0 0.0
VAL 7 1 0 0 0 2 2 0 2 1 4] 2 2 2 2 0 0 0 0| 14
VAL #f 1.1] 20) 00} 00| 00| 10| 15] 00| 20] 20} 20| 25| 35| 1.0| 30| 00| 00 00 00| 1.3
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Table 77: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of a-helices with crossing angles between -30° and 0°.

ALA |ARG {ASN | ASP |CYS |GLN {GLU 1 GLY | HIS § ILE | LEU | LYS |MET | PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 4 0 0 0 0 1 0 0 0 5 1 1 1 2 0 0 0 [*) 1 4
ALA 10) 0.0y 00| 00} 00} 20| 00| 0.0j 00| 144 10| 10} 20} 25} 00 00} 00} 00] 70| 20
ARG 0 0 0 0 0 0 0 0 0 2 1 0 1 0 1 1 0 o] 0 Y
ARG § c0| o0 00) 00| 00| 00} 00)-00f 00} 15} 10| 00} 20| 00| 10] 10| 00} 0.0} 0.0} 0.0
ASN 0 0 0 0 0 0 0 [¢] 1 0 0 1 0 1 1 0 0 0 0 0
ASN § 00} 00| 00)| 00) 00| 00 00) 00} 10} 00} 00| 10} 00} 10| 10] 00| 00| 00| 001 0.0
ASP 0 0 [e] 0 0 0 [¢] 0 0 0 0 2 o] 0 0 .0 o] 0 o] 0
ASP 00} 00) 00} 00| 00| 00} 00| 00} 00j 00} 00| 10} 00| 00f 00| 0.0} 00} 00| 0.0] 0.0
CYS [o] 0 0 0, [¢] 0 [¢] 0 o] 0 0 0 0 0 0 01" 0 0 0 Q
CYS 00} 00} 00| 00} 00O} 00} 00| 004 00| 00f 00| 00} 00} 00} 00| 00 00] 00{ OO0} 0.0
GLN 1 o] 0 [¢] ] 0 0 0 o] 0 [ 0 1 0 0 0 [o] 0 0 0
GLN § 20} 00{ 00{ 00] 00| 00) 0.0| 0.0 0.0 0.of 00| 0.0] 30} 00] 00| 00| 00} 00| 00| 0.0 !
GLU o} 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 o] 2
GLU 00| 004 OOy 00) 00| 00 00| 00} 00} 00| 15| 00| 00} 00 00} 00] 00} 0.0} 00| 1.5 .
GLY 0 4 0 0 [o] 0 0 0 0 8] 0 0 0] 0 0 0 0 0 0 0 . |
GLY 00} ooy o0} 00O0{ 00| 00} 00} 00f 00) 00] 00O} 00O} 00§ 00f 00} 0.0 00} 00| 0.0} 0.0 |
HiS 4] 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0{. 0 0 0
HIS 00) co| 10} 004y 00O0] 00} 004 00) 00} 00] 20} 00| 00} 00] 00} 00| 00§ 001 00} 0.0

14} 15) 00) 00y 00| 00}] 00} 00} 00} 30| 1.5 30| 00| 57| 00| 00y 15| 004} 15| 20

10| 10{ o0j 00} 00| 00| 15} 00| 20) 1.5 13} 20} 20| 00 t0} t0] 1.2} 00| 00| 20

LYS 10| 00| 10) 10| o0} 00| 00] 00} 00 30{ 20} 00} 00| 00} 00} 0.0f 00] 00} 00} 0.0

MET { 20| 20} 00| 00) 00) 30§ 00! 00} 00} 00} 20} 00} 0O} 00} 00} 00 50| 00| 00| 10

PHE 25| 00| 10| o0} oo| 00} 00| 00| 00 57| 00| 00| 00) 00§ 00| 00| 00] 00| 60| 0.0

PRO ] 00 10} 1.0} 00| 0o} 00| 00f 0.0} 00| 0.0 10} 00| 00| 00| 00| 00f 00| 00| 1.0} 1.0}

SER 00| t0] 00} 0O} 00O 00} 00| 00f 00} 0O} 10| 00} 00| 00| 00| 0.0f 00} 00} 0.0) 00

THR 00f 00} 00} 00| 00} 0.0} 00] 00} 00} 1.5} 1.2} o.0fj 50| 00| 00| 0.0f 00| 00} 0.0{ 1.0

TAP 00| 0o} 0.0} 00| 00| oo| 0.0f 00f{ 00| 00| 00}f 0.0f 00| 00} 00| 00 00{ 80| 00] 00

TYR 70 00t 00} 00} 00| 00 00} 00{ 00) 15] 00} 00| 00] 60| 1.0| 00| 0:0{ 00| 00| 0.0

- i
VAL 4 0 0 0 0 o] 2 o] X 3 3 0 2 4] 1{ 0 1 0 of O ) 5
VAL 20| 00} 00} 00} 00.j 00 15| 00§ 00| 20} 20] 00} 10| 00} 1.0] 0.0} 10{ 00} 0.0} 0.0 \
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Table 78: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of a-helices with crossing angles between -60° and -30°.

ALA |ARG {ASN | ASP | CYS | GLN |GLU | GLY | HIs | ILE | LEU | LYs |MET {PHE {PRO | SER | THR | TRP | TYR | VAL

ALA 9 2 2 1 0 1 2 4 o 6 11 3 5 6 .0 3 3 3 1 S

ALA iof 10) 10} 10| 00| 104} 20} 00| 00| 1.7} 14| 10| t1.4¢ 18| 0.0 10| 10} 1.74{ 60} 1.1

ARG 2 2 0 0 1 0 1 0 113 1 0 1 1 2 1 0 0 0 0

ARG 10 10| 00| 00} 10| 00 40} 00} 10| 23} 10| 00} 20 10} 40| 204} 00| 00| 0.04 0.0

ASN 2 [} Y 1 0 1 0 0 2 0 1 4 1’ 0 0 0 0 0 0 0

ASN 10| 00j. 00| 10 00| 10} 00) 00} 15| o0} 10} 00§ 30/} 00} 00} 00} 00| 00| 0.0] 0.0

ASP 1 0 1 2 0 0 1 0 0 "] 0 1 1 3 0 0 0 0 0 0

ASP 104 004§ 10} 20| 0.0| 0.0 10} 00| 00| 00}y 00| 10} 20} 40| 00} 00! 0.0( 00| 00| 0.0

CYS 0 1 0 [¢] 0 0 1 C 0 2 3 0 3 1 1 0 0 0 0 2

CcYS 00] 10§ 00} 00| 00) 00 20} 00| 00| 20} 10| 0.0} 1.0| 20} 1.0} 00| 00] 00} 0.0} 1.0

GLN 1 0 1 Y 0 0 0 Q 0 0 0 Q. ‘0 0 0 3 [ 0 0 1

GLN 10} 00 10} 00| 00| 0O} 00} 0.0y 00| 0.0] 0.0] 0.0} 0.0{ 00} 0.0 1.3 001 00} 00} 2.0

GLU 2 1] 0 1 1 0 0 o) 1 C 2 2 1 0 4 0 1 0 0 0 0

GLU 20) 40f 00| 10| 20| 00} 00} 00 20| 15| 20| 30} 00| 42| 00| 10} 00| 00] 00§ 0.0

GLY 0 0 0 Y 0 0 0 o] Q ' 0 0 "] 0 0 0 0 0 0 0 0

GLY 00| o0} 00} 00| 00} 00} 004 00} 00) 00 0.0j 00} 00} 00} 00] 00} 00| 00] 00} 0.0

HIS 2 0 0 0 0 0 1 0 0 21 1} o 3 1 0 3 3 1 0 0

HIS 10J oo} 00| 00| 00| 00| 20) 00} 00} 15} 60} 00} 10{ 80} 00} 13| 30| 10| 00} 0.0

ILE ] 3 0 0 2 0 2 0 2 4 8 1 1 4 0 3 4] 3 2 8

ILE 7] 23} 00} 00} 20| 00] 15] 00}) 15§ 30| 22] 10} 10} 35} 00} 1.3] 00} 33| 65| 22

LEU 9 1 1 0 2 0 2 0 1 8 16 2 8 5 2f( 1 4 4| '3 11

LEU i4) 10| tO0} 00] 10] 0.0) 20] 00} 60 22} 22} 15| 1.8] 3.0} 1.5 10| 20} 32} 27} 19

LYS 3 0 0 1 0 0 1 0 0 1 2 0 0 0 0 1 0 0f 2 2 |

LYS 10| 00} o0} 10| 00| 00) 30| 00| 00| t0{ 15| 00| 0.0] 00| 0.0 1.0 004§ 00| 3.0} 20

MET 5 1 1 1 3 0 0 0 3 1 8 0 0 2 0 0 0 o] 0 3

MET i4) 20| 304 20| 10| 00 00| 00} t0} 10] 18] 00} 00| 25} 00| 00} 00| 00| 00| 1.3

PHE [ 1 0 3 1 3} 4 0 1 4 5 0 2 2 o) 1 0 1 2 3

PHE 18} 10| 00} 40} 20| 00f 42} 00| 80O} 35| 3.0} o0f{ 25} 50 0.0 t0] 00| 601 3.0§ 3.3

PRO 0 2 o] o© 1 0 2| of o] o 6] o 0| o 0 ol 3 1 ol &

PRO § 00) 20| o0} oo} 1.0 00 15} 00 00{ 00| 13§ 00| 00} 00| 0.0f 00| 40} 20} 00| 22

SER 3 1 0 0 0 1 1 Q 3 3 1 1 0 1 0 0 0 o] 1 \E

SER 10} 20J 00} 00| 00| t0]| 10} 00{ 13| 13| to{| 10| 00) 10} 00) 0.0} 00} 00} 1.0} 2.0

THR 3 0 0 [¢] 0 0 0 0 3 [} 4 o] 0 0 3 0 [¢] 0 0 1

THR 1.0 0.0} 00| 00} 00} 00} 00) 00} 30| 00| 20| 00| 0.0) 0.0} 40] 00§ 00} 00 00} 1.0

TRP 3 0 0 Y 0 0 0 0 1 3 4 [ 0, 1 1 0 0 0 0 0

TAP 1.7} 00} 00| 00} 00| 00| 00 00} 10| 33} 32| 00| 00| 60| 20} 00} 00} 00| 00| 0.0

TYR 1 0 0 0 0 0 0 0 0 2 3 2 0 2 0 1 0 0. Q 2

TYR 80| 00} 00| 00| 00| 00| 00| O0O) 0O| 65| 2,7] 3.0 0.0} 3.0| 0.0 1.0} 00 00 001 35

VAL 11 0 0 2 0 1 0 0 4 8 11 2 3 3 8 1 1 0 2 4

VAL 11 00t 00| tO}| 00| 20 00| 00| 22| 22 19) 20} 13| 33 19 20| 10} 00| 35 15}
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Table 79: Total residue-residue interactions and average atom contacts for

interactions between hydrophobic side-chains. Interactions are

between pairs of a-helices with crossing ‘angles between -90° and -60°.

ALA |ARG |ASN [ASP JcYs |GEN [GLU |aLy | HIs | e | Leu | Lys [ MeET |PHE |PRO SER | THR | TRP | TYR

VAL
ALA 2 2 0. 1 1 0 2 0 1 4 2 0 Y 3 1 0 0 0 0 3
ALA 10! 10) 00] 20§ 10} 00| 20} o0 10| 15] 15] oo 00| 20| 10! 0.0 00} 001! 00 1.0
ARG’ 2 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 1
ARG 10! 00) 00] 00] 00} 00| 00| 00/ 00 1.0] 00} 00| 20| 0.0] 00 101 00 00] 00] 20
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o} 0 0 1 [+]
ASN 00} oof 00|00} 00} 00| 00] 00{ 00} 00] 00} 0.0] 00| 00 00| 0.0 0.0) 00] 50] 0.0
ASP 1 0. 0 0 0 0 0 0 2 1 0 0 0 1 0 0 1 0 0 0
ASP 201 00| 00} 00| 00| 00} 00} 0.0] 1.0| 30] 00| 00| 00{ 10 00| 00 1.0 00} 00| 0.0
cYS 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
CYS 10] 00} 00| 00| 00) 00{ 00} 00| 00} 00| 30| 00| o.o] oo] oo 0o 00 0.0} 0.0} 0.0
GLN 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 1 0 0
GLN 00| 00| 00f{ 00} 00| 0o 00| 00| 001{ 00 20{ 00| 00 00} 00} 0.0} 00f 20} 00] 0.0
GLU 2 0o 0 0 0 0f' 0O 0 0 1 1 2 1 0 0 1 0 2 0 0
GLU 201 00} 00 00| 00 00} 00| 00| 00| 20} 20| 1.0 20/ 00| 00 30[ 00/ 20 0.0 | 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Y 0 o} 0 0{
GLY 00{ 00! 00) 00| 00) 00| 00| 00| 00f 00| 00§ 0.0] 00| 00| 00| 00 00! 00 001 0.0
Hi8 1 0 0 2 0 0 0 0 0 0 2 0 0 2 0 0 0 0. 0 0
HIS 10 007 00| 101 00] 00] 00| 00| 00| 00| 20} 00} 00| a5{ 0o0f 00l 00l 00 0.0 0.0
ILE 4 1 0 1 0 0 1 o} 0 [:] 9 1 0 2 0 0 1 2 0 4
ILE 154 107 00] 30| 00} 00| 20{ o0 00| 1.3{ 16| 30] 00] 65| 00| 00] 1.0 501 00} 20
LEU 2 0 0 0 1 5 1 0 2 9 38 1 2 5 1 1 1 3 3 11
LEU i5) 00 00| 00] 30] 20} 20f o0} 20 16] 16] 10| 10| 24 20! 10 1.0 1.7 20| 12|
LYS 0 Q0 0 0 0 0 2 0 0 1 1 0 0 0 1 0 0. 0 0 0
LYS 001 00| 00} ool 00| 00] 10] 00 00| 3.0f 10)] 00| 00| 00| 5.0{ 001l 00l 00| 00O 0.0
MET 0 1 0 0 0 0 1 0 0. 0 2 0 0 1 0 (4] 0 2 0 1
MET | 00} 20] 00) 0.0) 00 00f 20{ 00| 00} 00| 10| 00} 00| 40| 00/ 0.0 00| 15 0.0} 1.0
PHE 3 0 0 1 0 0 0 o] 2 21" 5 0 1 6 1 0 0 0 0 2
PHE 20) 00) 00} 10} 00| 00| 00] 00| 35| 65} 24 00| 40| 10] 20] ool 00| 00 00! 30
PRO 1 0 0 0 0 [o] 0 0 0 0 1 1 0 1 0 0 0 0 0 0
PRO 1.0} 00] 00| 00| 00] 00 00 00] 00| 00| 20} 50/ 00 20| 00} 00f 00] 00 0.0] 0.0
SER 0 1 0 0 0 0 1 .0 0 0 1 0 0 0 0 0 0 0 [} 0
SER 00 10} 00 00f 00 00] 30] 00} 00] 00} 10)] 00| 00| 0.0] 00| 00 00 001l 00 0.0
THR 0 0 0 1 0 0 0 0 0 1 1 0 [¢] 0 0 0 0 0 ‘0 2
THR 00} 00| 00) 10] 00] 00] 00| 00| 00 10{ 10] 00{-00] 00| 00 00| 00l 00| 00| 201
TRP 0 0 Y 0 ] 1 2 0]. 0 2 3 0 2 0 0 0 0 0 4 1
TRP 00| 00) 00] 00 00f 20| 20} 00] 00f 50| 1.7 00| 15| 00 001 00} 00] 00 15| 3.0
TYR 0 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4 0 3
TYR 901 00| 50} 00| 00) 00] 00] 00| 00) 00| 20] 00| 00| 0.0] 00 00| 00| 151 00! 43
VAL 3 1 0 0 0 0 0 O 0 4 11 0 1 2 [} 0 2 1 3 6
1.3

VAL 10) 20| 00) 00} 00| 00 00} 00} 00] 20| 1.2] 00| 10| 30| 00{ 00| 20| 30| 43
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Table 80: Total residue-residue interactions and average atom contacts .for
interactions between hydrophobic ~ side-chains. Interactions are
between pairs of a-helices with crossing angles between -120°

and . -90°.

ALA ARG |ASN | ASP | CYS |GLN |GLU jGLY | HIS | ILE | LEU | LYs |MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 4 0 0 1 0 0 1 0 0 0 2] ‘0 0 1 0 3 0 1 0 2
ALA 1 10] 00f 00| 20} 00| 00| 10] 00| 0.0} 00| 15| 00| 00} 20] 00] 10 00| 10 00] 10(
ARG 0 0 0 0 0 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0
ARG 1 0.0) 00) 00} 00] 00} 00| 00| 00} 00 o0} 1.8] 00} 0.0] 20] 00| 00| 00| 00| 00 00
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 3 0 0 1 2
ASN Hoo) 00 00f 00| 00f 00f 0.0f 00] 00} 0.0f 00} 00 00| 00| 0o] 10| co) ool 101 1.5
ASP 1 0 0 o] 1 0 0 0 0 2 0 1 0o [ 0 2 0 0 1. 0
ASP Jl 20) 00y 001 0.0f 20| 00| 00} 0.0f 0.0] 10| 00} 1.0} 00| 00| 00} tof 0o 00| 301 00
cYs 0 0 0 1 2 0 0 0 2 0 2 0 0 2 0 1 0 0 0 0
Cys o0 00 o0} 20] 40{ 00| 00} 00| 20] 0.0] 10| 00| 00| 20| 00| 10| 00f 0o 00| oo
GLN 3} 0 0 0 0 0 0 0 0 0 2l o 0 ol .o 0 0 0 0 0
GLN )| 00) 00 00| 00} 00| 00 0.0] 00f 00| 00| 20| o0f 0.0} 0.0} o00{ 00 00| 00l oo/ 00
GLU 1 0 0 0 o0 0 0 0 0 1 3 2 0 0 0 0 0 0 2 2
GLU jf 10} 00} 00| 00) 00] 0.0] 00| 00} oot 1.0] 1.7] 15| ool 00| 00| 00| 0o0f 00| 55| 25
GLY 0 0 0 0 0 0 0 of o 0 0 0 0 o] .o 0 0 0 0 0
GLY joof ooj 00} 00} 00} 00) 00] 00} 00 00| 00| 0.0] oo} 00| oo oof 00f 00| 00| 00
HIS 1) 0 0 0 2 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0
HiS )00} oo) 00} 00] 20] o0} 00} 0o} 00| 00| 1.0] 0.0] 00| 50| 00| to0]| 00| 00| 0ol 0o
ILE of -0 0 2 [s} 0 1 0 ol o 4 0 0 0 0 0 0 1 1 0
ILE 00| 00) 00} 10) 00] 00§ 10§ 0.0} 0.0{ 00| 28| 00) 00} 00} 00| oo ool 10} 50| 0.0
LEU 2 4 0 0 2 2 3 0 1 41 14 1 [} 7 [1] 0 9 1 4| 7
"LEU 15| 18] 00| 00| 10] 20} 1.7} 00] 10} 28{ 1.7] 1.0] 00| 33| oo 00| 201 201 301 1.1
LYS 0 0 0 1 0 0 2 of .0 0 1 0 0 2 0 0 0 0 [3} 0
Lys 100} 00] 00} 10] 00| 00] 15| 00| 00] ool 10] 00| 00| 20| 0.0] 00| 00| 00| 00 00O
MET ol o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 o] 0
MET | 00| 00| 00| 00} 00} 00] 00) 0.0f 0o} 00] 00| 0.0] 0oo| oo} 00] 00 so] ool 101 0.0
PHE 1 1 0 0 2 0 0 0 1 0 7] ‘21 o 0 0 1 0 1 2 3
PHE | 20) 20| 00| 00| 20 00} 00| 00| 50| 00| 33| 20) 00} 00 00] 3.0] 00l 50! 45| a7
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3} 1 2 3 1 0
PRO jj 00) 00 00] 00} 00 00] 00] 00| 00{ 00 00| 00] oo oo 00l 201 251 40| 10| 00
SER 3 Q 3 2 1 0 0 0 1 0 0 0 0 1 1 0 0 0 1 3
SER | 10} 00}] 10} 10} 1.0} 00} 00| 00| 1.0] 00| 00] 00| 00| 30| 20| 00 0o{ 0ol 20[ 1.0
THR 0 0 0 0 0 0 0 0 0 0 9 0 2 0 1 0 0 0 0 0
JHR | 00| 00) 00 00 00| 00| 00] 00} 0.0] 0.0f 20| 0.0 50| 00| 30 00] 00} 00} 00/} 0.0
TRP 1 0 0 0 0 0 0 0 0 1 1 0 0 11. 1 0 0 4 1 0
JRP | 10} 00f 00} 00| 00} 00} 00} 00} 00} 1.0} 20] 00| oo 5.0] 70| 00§ 00} 401 t0) 00
TYR 0 0 1 0 0 o] 2 0 of 1 4 0 1 2 ) 1 0 1 0 2
TYR j 00) 00} 10) 00| 00} 00| 55 00f 00| 50| 30] 00| 10] 45| 10| 20] 00f 10| 00l 20
VAL 2 of 2 0 0 0 2 0 0 0 7 0 0 3 0 3 0 0 2 2
VAL | 1.0} 00) 15| 00] 00] 00| 25| .00] 0.0] 00| 1.1| 00| 00| 47| 60 10| 0o} 00| 20| 20
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Table 81: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains. - Interactions are
between pairs of a-helices with crossing angle between -150°
and -120°.

ALA ARG |ASN |ASP {CYS |GLN JaLu [GLy | HIS | ILE | LEU | LYs |MET | PHE |PRO | SER | THR | TRP | TYR VAL

AlLA 0 0 0 -0 0 1 [1] 0 0 1 9 ] 1 1 2 0 0 1 1 1

ALA 0.0 00§ 00} 00} 0.0 10} 00| 00§ 0.0 1.0 14| 0.0 20| 6.0 10| 00| 0.0} 6.0 2.0 1.0

ARG 0 0 0 1 ] 0 1 0 4] 0 .2 0 0 1 0 [ Y] 0 1 [*]

ARG 0.0 001 0.0 10} 0.0 0.0 10}t 00] 00} 0.0 15} 00) o0} 60} 0.0} 00} 00) 0.0] 9.0] 0.0

ASN 0 0 0 0 Y 0 0 ] 0 1 1 [v] 0 1 0 0 ] 1 0 0

ASN 0.0 00{ 00| 00) o0o| 00| 00) 0.0} 0.0 1.0 10} 000} 00) 604§ 00] 00{ 00| 1.0} 00} 0.0

ASP 0 1 "] Y] 0 0 2 0 0 0 1 0 [*] ] 0 [*] 0 0 1 0

ASP 0.0 10| 00} 0.0] 0.0{ 0.0 15| 0.0] 0.0{ 0.0 10} 00} 004 00| 00)] 00! 00 00| 204{ 0.0

CYS . 0 0 0 0 0 0 0 a Q 0 ] 0 0 [*] 0 0 ol " © 0 0

CcYS 0.0 00y 00| 00] 00 00| 00] 0.0} 00 00| 00| 00| o0 o0} 00| 00} 00| 0.0f 0.0 0.0

GLN 1 0 0 0 ol o 0 0 0 1 0 0 1 1 0 0 0 0 0 0

., GLN 10| 00} 00§ 00} 00| 00 00| 00} 0.0 10{ 00| 0.0 10| 40] 00| 004§ 00} 00| 0.0 0.0

GLY 0 1 0 4] 0 0 0 0 0 0 2] 0 0 0 0 0 0 gl O 0

GLU 0.0 1.0{ 00 o0 00§ 00} 00] 0.0 004 00 00} 00} 00} 00} 00} 00| 00 00| 0.0] 0.0

GLY 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0

GLY 00f 00) 00 00} 00] 00) 00fj 0.0} 00| 00| 00f 00} 00| 00| 00] 00} 00| 00} 00} 00

HiS 2] 0] O 0 0 2 0 0 0 0 1 2] %] [} o] 0 0 0 0 0

His 0.0 00{( 00)] 00] 0.0 10} 0.0{ 00§ 0.0} 0.0 20| 00| 00) 00} 00} 00| 00} 00| 0.0] 0.0

ILE 1 0 1 0 0 1 0 0 0 0 6 0 0 2 0 0 0 1 2 1

ILE 104 00} 10| 00| 00| 10] 00§ 00} 00] 00| 15| 0.0] o0 15| 0.0] 00| 0.0{ 40| 20] 1.0

LEU ] 2 1 1 0 0 0 0 1 8 10 2 2 4 0 0 1 7 2' 3

LEU 1.4 1.5 1.0 10) 00] 00| 0.0} 00{ 20 1.5 1.2 2.0 15| 25| 00 0.0 10| 391} 4.0 1.0

LYS 0 0 0 0 0 ] 0 0 0 0 2 0 1 0 0 0 0 0 0 2

LYS 001 00) 00j 001 00| 00| 00| 00} 00] 00| 20 00| 10| 00| 00| 00] 00} 00]-00] 1.0

MET 1 0 0 0 0 1 [¢] 0 0 0 2 1 0 3 0 0 1 0} O 0

MET 2.0 00] 00f 001 0.0 10] 00] 00| 0.0{ 0.0 1.5 1.0) 00| 27} 00] 00 30| 00| 00| 0.0

PHE 1 1 1 0 0] 1 0 0 0 2 4 0 3 4 0 0 Y] 3 1 3

PHE 6.0 60) 60] 00} 00] 40| 00| 00| 0.0 1.5 25| 0.0 27| 35{ 00} 00| 00| a7 1.0 1.3

PRO 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 ] 0 0

PRO 0.0 0.0 00| 00j 00t 00f o0} 00| 00| 00] 00| 00| 45| oo o0} 00 00] 00} 00| 0.0

SER 0 0 0 0 0 0 0 4] 0 2] 0 0 0 '] 0 0 ] 1 [+ 0

SER 00| 00} 00 00) 00| 00| 00] 00§ 00| 00| 00 00 00 00| 00] 00} 00 20] 00} 0.0

THR 0] o 0 0 0 0 0 0 0 ol 1 0 1 0 0 0 0 0 0 0

THR 00| ooj 00 00} 00| 00] 00| 00| 00| 0.0 1.0 00} 3.0] 00) 00| 00| 00] 00] 001 0.0

TRP 1 0 1 0 0 0 0 ol "o 1 7 0 0 3 0 11 o 0 0 4

TRP 6.0 0.0 10 00| 00) 00§ 00y 00| 00| 4.0 39) 00} 00}t 47| 0.0 20} 00}{ 00 0.0} 3.5

TYR 1 1 0 1 0 2] 0 0 0 2 2 0 Y] 1 0 0| © 0 0 0

TYR 20| 90| 0.0 20) 00} 00 00} 00| 0.0 20| 40] 00] 00 10) 00| 00| 00] 00 00] 0.0

VAL 1 0 0 0 0 2 2 0 0 1 3 2 0 3 0| 0 0 4 0 4

VAL j 10} 00} 00 00} 00| 10| 35} 00{ 00] 1.0} 1.0 10| oo} 1.3] 00] 00] 00| 35| 00| 15
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Table 82: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains.
between pairs of a-helices with crossing angles between -180°

Interactions are

and -150°.
ALA {ARG [asN [ asP lcys lawn law ey | His'| e | Leu | Lys |MeT I pHE | PRO I SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 4 2 0 0§ 1 0 0 11_0 0 2
ALA # 00| 00| 00| 00} 00l 00| 00| 0.0f 00 12| 15} 00| 00} 20¢ 004 00 1.0} 00 q.o‘ 1.0
ARG 0 0 0 0 1 0 0 0 0 2 0 0 1 0 ol ol 1 0 0 0
ARG f| 00| 00of oo 00} 20 00| 00| 00| 00f 55{ 00 0.0 30} 0.0} 00} 00/ 20} 00} 00} 00
ASN 0 of o 0 0 [5) 0 0 0 ol o 0 0 0 0 [+] 0 0 0 0
ASN § 0.0} 00f 00} 0ol 00] oo} 00} 00| 0.0{ 00| 00.{ 00| 0.0 00y 00§ 00} 00| 00} 00] 0.0
ASP 0 0 0 0 0 Q 0 of .0 0 0 0 0 0 0 0 0 1 0 0
ASP ) 0.0} 00| 001 ool 00| oo] o0} 00| ool 00} oo} 00|00} 00) 001 00} 00} 1.0} 001 0.0
cYs 0 0 0 0 1 0 0 0 0 [5} 0 0 0 0 0 0 0 0 0 0
cys §oof oo| oo} oo| 40) ool 00) oof oo{ oo}t 0o} oo} 00| 00} 001 00} 00} 00} 00 0.0
GLN 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3 0 0 2
GIN ] 0.0} 00) 00] 00| 0o 40} o0} 00f{ 00| 00} 00} 0.0f{ 0.0) 0o} 00} 00} 13} 00} 00} 15
GLU 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 Q
aw f| oof 0of 0ot ool oof ool 0oo| oof oof o0o{ 00} 00 1.0} 20| 00] 00} 00} 00| 00} 00
GLY 0 0 0 0 0 0 0 0 0 0 0] o 0 0 0 0o o 0 o|l o©
GLY fl oo} 00l 00] 00} 00f 0.0f 00| 0.0 00} 00| 00§ 0.0f 00| 0o 0.0j-00| 00} 001 0.0| 00
HIS of o o}l o 0 0’ 0 0 0 0 0 0 1 0 [*] 0 0 0 1 0
HIS 00].00] 0.0] ool ool oof oof oot oo| oof 0o0f 00| t0o} 0o 00} 00} 00} 001130} 00
WE 0 1} 0 0 0 0 [:} 0 0 0 1 0 0 0 [+] 0 1 1 1 1]
WLE 00} oo| oo} 00| oo} co) oo| 00| 00} 00| 1.0| 0.0) 00} 0.0] 004 00} 10] S0} 70} 00}
LEU 2 0 [+] 0 0 0 0 0| o 1 4 o © 1 0 5} 2 0 0 2
teU ] 1.0) 00 00} 00) 0o} oo} oof o0o0f 00| 10| 15| 00} o0f 1.0} 0.0f o0} 10| 00f 001} 3.0
LYS 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 o
LyS fl oo} 00| oo} oof oo oo o0l 00| 00l 40] 30} 00} 00| 00| 00) 00| 00} 1.0} 00} 0O
MET 0 0 0 0 ol 1 1 0 0 0 0 0y "0 0 0 0 0 0 5] 3
MET ) 0.0) 00 00] 00] 00| 30| 40| oo 00| 0o} o0} 00} 00| 00| 00} 00} 00} 00} 00} 1.7
PHE 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 2
PHE l 00| 001 00| 00| 00| 00| 00) oof 00} ool 00] 40| 00f 30| 00| 00| 00l 00} 10} 3.5
PRO 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PRO ] 00§ 00] 00 00| 00| 10 0.0] 00| 00| 0.0} oo} oo0j oof oo} 00| 00| 00{ 00) 001 0.0
SER 0 0 0 0 0 ol o 0 0 0 0 5] 0 0 ol o 0 0 [¢] 1
SER j 00| 00] 00] 00| 00| oo} 0o0f 00| 00] 00| 00] 00§ oo} 00] 00| 00f{ 00| 00} 001 1.0
THR 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 [1]
THR § 00| 00) 00} 00} 00) 00} 00} 00} 00] 1.0] 0.0f 00} 00f 00| 00| 0.0 10) 00} 00] 00O
TRP 0 0 0 0 [ 0 0 0 0 0 0 0 0 2 1 0 0 of O 1
TAP 00| 00) 00) 00 10| 00} 00} 00| 00| 00} 00} 00f-00} 40} 30) 00) 00} 0.0} 00} 40
TYR 0 0 0 0 0 0 0 0 0 0 0 o} o 0 0 0 0 0 0 1
TYR f00( 00| 00| 00| 00| 0.0f 00} 00f 00 0.0) 00| 0.0} 00] 00} 00f 0.0} oo} 001} 004 20
VAL 21 0ol o 0 0 0 0 0 0 0 2 0 1 0 0 0 1 1 0 3
VAL l 10} 00| 00} 00) 00! 00| 00] 00| 00} 00| 20} 00} 10} 00} 00} 00} 10 1.0] 00 1.7
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Table 83:

Total residue-residue

173

interactions .and average atom contacts for
interactions between hydrophobic side-chains. _
between a-helices and R-sheets with crossing angles between 0°

Interactions are

and 30°, :

ALA |ARG |ASN [ ASP | CYS |GLN |GLU | GLY | HIS ILE | LEU | LYS |MET |PHE |PRO |SER{THR | TRP | TYR | VAL
ALA [s] 0 0 0 1 0 [+] 0 0 1 2 1 Q 0 0 1 0 0 [v] 1
ALA 0.0 00] 00| 0.0 10{ 00| 00| 0.0 0.0 1.0 1.5 1.0 00}] 00} 0.0 1.0] 00| 0.0 0.0 3.0
ARG 0 0 (4] 1] 0 0 0 [»] 0 0 s} 0 0 0 0 0 o) 0 [+ ol
ARG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASN 0 ] 0 0 4] 0 0 0 0 0 0] 0 0 (0] [+] 0 0 0 o [»]
ASN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASP 0 o] 0 0 0 0 ] 0 0 [s] 0 [] 0 o} 0 0 o] 0 Q 2]
ASP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CYS 0 0 0 0 1 0 0] ] 0 0 0 3] ] Q 04, O 0 4] 0 0
cYs 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
GLN 0 0 0 [¢] 0 0 0 0 ] 0 0 Q 0 0 0 0 0 0 0 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 1 Q 0 0 Q [s] [o] [0] Q 0 0 0 v [+] 0 0 0 0 9] (4]
GLU 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLY 0 Q o} 0 [+] o 0 0 0 o 4] o} Q 0 3] 0 0 ] 0 0]
GLY 0.0 0.0 |- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIsS s} 0 0 0 1 0 o] 0 0 0 0 [+] 0 0 0 0 Q 0 0 0
HIS 0.0 0.0 0.0 0.0 10} 00| 00} 0.0 0.0 00| 0.0 00} 00| 0.0 00} 00} 001 0.0 00| 0.0
ILE 1 0 0 0 [ 0 ] 0 0 0 0 0 0 0] O 0 0 0 0 [s]
ILE 201 00} 00§ 00| 0.0 00] 00] 0.0 0.0] 00 00| 0.0 00} 00| 0.0 0.0 00{ 00| 0.0 0.0
LEU 0 0 [s] 1 0 0 0 0 0 3 2 0 [ 2 0 0 0 0 ] 0
LEU 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 2.0 2.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0
LYS 0 0 0 0 Q 0 [+] 0 0 1 0 0 0 4] -0 0 0 0 0 0
LYS 0.0 0.0 0.0 00| 00] 00| 00| 0.0 0.0 3.0 00) 00] 0.0| 0.0 0.0 00 00§ 00| 0.0 0.0
MET 1 1 Q 0 0 o] 0 0 0 1 0 Q o] 9] 0 0 0 0 b} 0
MET 1.0 4.0 0.0 0.0 0.0 }- 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PHE 0 Q Q 1 0 0] ] 4] 0 0 1 0 1 0 0 0 0 1 1 o
PHE 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1| 11.0 2.0 0.0
PRO 0 [s] 0 0 0 ] ] [s] 0 0 1 0 0 0 0 0 0 0 0 0
PRO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 001 1.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
SER 0 0 0 0 0 0 0 0] 0 0 ] 0 0 0 o] 0 0 0 [3 0
SER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
THR 0 0 0 "] 0 0 [s] 0 Q o} 0 0 0 [4] [s] 0 0 o] 0 0
THR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRP 0 0 0] 0) 0 0 0 0 o 2 0 2 [4] ] 0 o] 0 2 0 0
TRP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 2.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0
TYR 2 0 o} [s] 0 1 0 0 0 0 1 0 1 o] 0 o 0 0 Q 0
TYR 2.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 5.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VAL 0 0 0 0 0 0 0 0 0 0 0 0 3] 0 0 o] 0 0] 0 1
VAL 0.0 0.0 0.0 00] oot 00| 00} 0.0 0.0 0.0 00) 00| 00 0.0 0.0 0.0 001 0.0 0.0 1.0,




Table 84: Total residue-residue interactions and average atom contacts ‘fqr
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interactions between hydrophobic side-chains.
between a-helices and

R-sheets with crossing

Interactions are
angles between 30°

.

and 60°.

ALA JARG |ASN | ASP | CYS | GLN IGLU [GLY | HIS | ILE | LEU § LYS |MET {PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 [ 0 0 1 Q o] 0 [} 1 0 0 1 0 0 0 0 1 1
ALA 00| 00} 00) 00| 00| 1.0} 00 00| 00| 00} 10] 00| oo 1.0] 0.0} 00| 00 00| 101 1.0
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
ARG | 00| 00} 00] 00| 00| 00] 00] 0.0} 00] 00] 00 00} 00) 0.0} 00} 00| 00f 00l 201 0.0
ASN 0 0 0 0 5} 0 0 0 0 0 0 0 0 0 0 0 0 of o 0
ASN ffo0] 00) 00} 00| 0.0} 00| 00f 0.0} 0.0] 00} 0.0] 0.0) 00| 0.0} 00] oo ool 0o 00| 0.0
ASP 0 0 ol o 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASP floo) 00) o0} 00f 00} 0.0) 00| 00) 00| 0.0} 00] 0.0] 0.0 00| 0.0f oo oo oo 00/ 00
CYS 0 0 [5] 0 1 0 0 0 0 0 0 0 5} 0 0 0 0 of -0 0
Cys 00} 00| 60| 00} 40 00] 00 00| 0.0} 00{ 00| 00| 00| 0.0] 0.0] 00 00} 00} 00! 00O
GLN 0 0 of o 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0
GLN Joo| 00} 00) 00| 00} 00} 00} 0.0} 00} 0.0} 00| 0.0} 00| 00| 00| 00] 00} 00} 00 0.0
GLU 0 0 0 0 0 0 0 0 0 0 ol o o] o 0 0 0 0 0 0
Gw ooy ool oo 00| 00 00} 00 00f 00| 00| 00} 00| 00| 0.0) 00f 0o 00| 00| 00} 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of, o 0 0 0
GLY § 00) 00} 00| 00| 00} 00} 00} 00] 00] 00) 0.0l 0.0} 00] 0.0 oo o0} 00} 00| 00| 0.0
HIS 0 0 [ 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0
Hs }l oo} 00| 00} 00| 00f 00] 00| 00| 00] oo} 00} 0.0] 00} 0.0] 00} 00} 00 00| 0.0] 0.0
ILE 0 2 0 0 0 o] o 0 0 1 4 0 1 1 0 0 1 0 0 0
ILE 00| 55} 00f 00] 00) 00| 00] 00] 00 1.0] 1.8] 00] 60| 20| 00| 00| 20| .00] 0.0} 0O
LEU 0 0 0 0 1 0 0 0 0 1 1 0 0 1 ol ‘o 1 1 0 1
LEU 1 00} 00| 00] 00| 50| 00] o0} 00| 00| 10] 20| 00| 00] 10| oo 00} 1.0 10| 00] 20
LYS 0 0 0 0 0 0 0 o] o 1 0 11 o} o 0 0 0 0 0 0
LYS | oo| 00| o0) 00| 00| 00| 00 00} 00| 30} 00| 50| 0.0] oo 00 00] ool ool 00! 0.0
MET 0 0 0 0 0 ol o 0 0 0 1 0 of -0 0 0 0 0 0 0
MET J] 00} 00} 00f 00] 00] 00{ 00} 00| 00} 00} 1.0] 00 00| oo 00 o0l 00| ool 00| 0.0
PHE 0 0 0 0 0 0 0 0 0 0 1 [3} 1 0 0 0 0 0 0 0
PHE l 00| 00| 00} 00| 00f 00| 00} 00] 00} 0.0 2.0] 0.0] 10| 00] oof oo] 00! 00| 00| 00|
PRO 0 0 0 0 0 0 ol o 0 0 1 ol o 1 0 of o of o 0
PRO |} 0.0) 00} 00} 00| 00f 00] 00/ 00fj 00| 00| 40 00] 00} 50] o0 00| 0ol 00l 00| 00
SER 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0
SER |t 00{ 00] 00] 00] 00} 00| 00} 00 00} 0.0fj 00] 00| 00| 00| 00] 00l 00| 00f 00| 0.0
THR 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 0 0 0 0 0 0
THR JJ 00| 00| 00| 00j 00| 00] 00] 00] 0.0{ o0 00} oo] 00| 00| 00| 00| 0o0] oo} ool ool
TAP 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 ol o 0
TRP fl 00) 00} 00) 00] 00| 00] 00] oo 00| 00} 0.0f 00] 0.0} 00| 00| 00 00l 00! 00| 00O
TYR 1 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1
TYR |l 30} 00| 00} 30]| 00| 10} 00} 00| 00{ 00| 2.0 0.0} 0.0 0o.of 00| 00| ool 0o0{ 101 40
VAL 2 0 of o of o 1 0 0 0 2 0 0 0 o] ‘o 2 0 0 0
VAL 1 15| 00] 00 00] 0.0] oo 10] 00} 00| 00| 15| 0.0 00| 00| 00] 00 25| 00| 00| 0O
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Table 85: Total residue-residue
interactions between hydrophobic side-chains.
between a-helices and R-sheets with crossing

interactions and average atom contacts for
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Interactions are
angles between 60°

and 90°.

ALA ARG |ASN | ASP |CYS | GLN |GLU | GLY | HIS | ILE | LEU { LYS |MET {PHE [|PRO | SER | THR | TRP | TYR | VAL
ALA 0 0] 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 1
ALA fo0fj 00} 00| 00} 00| 00 00 0.0 c0] 20{ 10{ 00 00| 20| 0.0 0oo0}] 20 0o 0o/ 1.0
ARG 1] 0 0 0 0 0 0 0 0 o] "o 0 0 1 0 0 [¢] 0 0 [1}
ARG )] 00) 00] 00] 00} 00| 00} 00{ 00} 0.0f] 00| 00 00} 00| 20} 0.0] 00| 00} 00| 00| 0.0
ASN 0 0 0 0 0 [1] 1 0 0 0 [¢] 0 0 0 0 0 0 2 0 0
ASN j| 00) 00} 00] 00} 00| 00}] 20| 00] 00| 0.0] 00| 00 00 00| 0.0] 00 00| 3.0 00| 00
ASP 1 0 0 0 1 0 0 0 0 0 0 0 0 0 o} 0 0 0 0 0
ASP j] 20] 00f 00j 00] 20| 00] 00] 00} 00| 00| 00 00| 00} 0.0| 00} 00| 00| 00§ 00| 00
CYS 0 0 0 1 o] 0 0 0 0 0 0 0 0 1) -0 0 0 0 0 0
Cys foof oo 00 10! 009 00] 00} 00§ 00| 0.0} 00| o0} 00| 10| 0.0ofj.00]| 00] 00 00} 00
GLN 0 0 0 0 0 0 0 0 0 0 0 0 o} o [+] 0 0 0 0 0
GLN  00) 00f 00{ 00} o0} 00§ 00| 00} 00)] 00{ 00| 001 00| 00 0.0} 00} 00| 00! 00l 0.0
GLU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLU |} 00} 00| 00)j 00| 00| 00| 00] 00 0.0] 00} 0.0] 00] 00| 00| 00) 00] 00[ 00| 00} 00
GLY 0 0 0 0 0 o} 0 0 o] ‘o 0 0 0 0 0 0 0 0 0 0
GLY f 00| 00| o0} 00} 00 00] 00}f 00§ 0.0{ 00 oo| 00| 00| 0.0] 0.0) 00| 00] 00| 00| 0.0
HIS 0 0 0 0 0 o] "o 0 0 0 1 of o 0 0 0 0 0 0 0
His 00| 00| 00| 00| 00} 00] 00} 00| 00 00f 40} 00| 00| 00} 0.0f{ 0.0] 00{ ool 00| co
ILE 1 0 0 0 0 [1} 0 0 3 3 2 0 1 1 0 0 0 0 1 1
ILE 10} 00| o0} 00| o0} 00| 00] 00| 1.7] 30| 20| 00| 20| 40 00| 00| 00| 00| 20| 20
LEU 4 0 0 0 0 0 1 0 0 2 0 1 2 2. 1 0 0 0 0 2
LEU |1 1.2| 00| 00} 00} 00| 00} 20§ 00{ 0.0 45| 00| 20] 1.0 5.0{ 1.0] 00| oo} 00} 00| 20
LYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 1 2
LYS f oo| o0} 00} 00} 00| 00| 00} 00| 00| 00/ 00| 00| 0.0] 0.0] 00| 00] oo} oo 60| 25
MET 2 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0
MET [| 10} 00| 00{ 00] 10) 00 o0} 00} 00| 10{ 00} 00| 00| 00| 00| 60 oo} oo 30| 00
PHE 1 0 2 0 0 0 0 0 0 0 2 0 0 2 1 0 2 0 1 0
PHE l} 20| 00| 30| 00] 00} 00§ 00| 0.0} 00} 00] 40} 00} 00| 1.0| 20] 00} 30} 00| 80| 00
PRO 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0
PRO | 0.0{ 00} 00| 0.0 0.0} 00 00| o0} 0.0} 00| 00} 00{ 00] 00] 00 00| 00/ 00| 00} 00
SER 1 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 0
SER || 1.0} 00} 00| 00 00| 00 10| oo} 30| 20{ o0| 00| 00{ 10} 00| 00| 00| 00| 00| 00O
THR 0 0 0 0 0 0 0 0 0 0 1| o 0 0 0 1 1 0 0 o}
THR § 00} 00 00§ 00| 0.0 00| 00] 00]| 00| 00} 20] o0} 00| o0{ 00| 10| 1.0] 00l 00| 00
TRP 1 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0
TRP §f 1.0} 00] 00| oo} o0 00| 00} 00] 30] 80| 00| 30] oo 00| 0o 00| o0df 00| 00l 00
TYR 0 0 0 0 0 0 0 0 0 0 1 0 Q 0 0 2 0 0 0 0
TYR {f 00} 00} 00| 00} 00} 00| 00§ 00 0.0 00| 50 00| 00] 00| 00| 15| oo| 00| 00l 00
VAL 0 o] 0 0 0 o| "o 0 1 0 2 0 1 2 0 2 0 of © 1
VAL lf 00} 00] 00 0.0} 00| 00| 00) 0.0} 1.0] 00| 15| 00 60] 25| 00| 20| 00| 00| 00| 3.0




Table 86: Total residue-residue interactions and average atom contacts for

?
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interactions between hydrophobic side-chains.
between a-helices and R-sheets with crossing

Interactions are
angles between 90°

and 120°. —

ALA-|ARG |ASN | ASP | CYS | GLN {GLU [GLY | HIS | ILE § LEU | LYS {MET |PHE {PRO | SER | THR | TRP | TYR | VAL
ALA 2 0 0 0] © 1 0 0 2 1 1 0 0 1 0 0 0 0 0 2
AlLA 1 10] 00| 00} 00] 00| 10] 0.0} 00| 1.0} 1.0] 1.0] 00| 00| 20} 00)] 00] 00} 00| ool 1.0
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG {j 00f 00} 00] 00] 00 00} 00| 00 00} 00| 00] 00| 0.0] 00] 0.0] 00| ool oo | 00l 00
ASN 0 0 0 0 [4} 0 0 0 0 0 0 0 1 0 0 0 [5} 0 [i] 0
ASN 1 00| 00| 00} 00} 00} 00] 0.0} 00} 00| 00 00| 0.0] 20| 0.0 00)] o0} 00} 00 00| 0.0
ASP 0 0 0 0 0 0 0 0 0 0 0 1 0 0 ol o 0 1 0 0
ASP {1 00] 00| 00} 00| 00} 00} 00} 00] 00} 00| 00| 1.0 00| 00] 0.0] 0.0] 0.0 1.0 0ol 0.0
CYS ] 2] 0 [s] 3 (o] 0 Q [v] 3 1 0 [s] 0 [ 0 0 0 0 0
cys  oof 00| 00} 00) 40f 00 00] 0.0 00| 1.0] 10{ 00| 00 00| 0.0 00| o0 o0} 00l 0.0
GLN 0 0 0 0 0 o] -0 0 0 0 0 0 0 0 0 0 0 1 0 1
GIN j 00} 00) 00| 0.0} 0.0| 00{ 00| 0.0} 00| 00| 00| 0.0] 00| 0.0'{ 00| 00| 000|110 001 1.0
GLU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLU || 00) 00| 00y 0.0] 00| 00} 00] 00{ 00] 0.0f 0.0 0.0f 00 00| 0o.0] 00} 00f 007 00| 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY l 00f 00| 00} 00] 00 00| 00] 00] 00 00} 0.0] 00| 00| 0.0f 0.0} 00{ 00 00 00 00
HIS 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o
His || 00} 00f 00| oo} 0.0 o0 0.0] 0.0o] 00 00] 0.0} 0.0} 0.0] 00| 00| 00| 00| ool 10/ 0.0
ILE 0 0 1 0 ol 1 1 0 1 0 3 0 0 2 1 0 0 0 0 3
ILE 00{ 00} 10} 00| 00| 30} 1.0| 00 20} 00| 32| 00| 00} 1.5{ 1.0] 00| 00| 00] 00| 1.7
LEU 4 1 0 0 0 1 2 0 2 2 7 0 1 1 1 0 0 0 1 1
LEU | 1.2] 30] 00| 0.0} 00] 1.0] 1.0] 00} 40| 1.0] 24] 00| 10] 10| 10] 00| 00| 00| 101 30
LYS 0 3] 0 0 0 o] o 0 0 0 0 0 1 1 0 0 0 0 0 0
Lys f 00} 00| 00| 00f 00} 00{ 00| oo} 00} 00] 00}) 00| 20 80| 00| 00} 00| 00| 00| 00
MET 0 0 0 0 0 0 0 0 0 0 0 0 0 [3} 0 Q 0 0 0 0
MET || 00{ 0.0 00] 00| 00} 00| 00 00| 00| 00| 0.0] 0.0{ 0.0 0o.o| 00) ool o00l.001 00/ 0.0
PHE 0 0 0 0 0 1 0 0 0 2 1 0 3 2 0 0 0 0 1 1
PHE | 0.0{ 00] 0.0f{ 00| o0} 60fj 00f 00| 00| 15| 3.0] 00| 3.0 s5| 00] 00| 00] 00| 1.0] 3.0
PRO 0 2 0 0 1 1 0 0 3 1 0 0 0 0 0 0 0 0 0 1
PRO |l 00| 25] 0.0} o.0f 20| 1.0} 00} 00| 5.0} 20| 0.0] 00| 00| 00| 00| 00 00] 00 00 1.0
SER 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 1
SER || 00} 001 00| 00 0.0] 00} 00| 00| 30} 00] 00| 00| o0} 00| 00| 00| 00} 00| 00| 20
THR 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0
THR | 10} 00] 00| 00) 10] 00| co{ 00f 00| 00| o0f 00| 00| 00| 00| 00} 1.0] 00} 00} 00
TAP 1 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0
TRP || 20| 0.0y 00| 00} 0.0 o0f 00] 00o] 00| 5.0 45| 00| 00| 00| 0.0of 00| 00| 00] 00] 0.0
TYR 1 0 0 0 1 0 1 0 0 1 0 0 0] 1 0 0 0 0 0 Q
TYR | 1.0] 00} 00| 00} 20 00| 30] 00 00 10} 00f 00| 00] a0] 00| oco| oo oof 0o 0o
VAL 1 1 0 1 1 1 0 0 1 1 1| 2 0 3 0 1 0 0 0 4
VAL |10 10| 00} 10| 10} 10] 0.0} 00| t0f 10| 10| 30} 00| 13| 00| 1.0] 00] 00] 00/ 15
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Table 87: Total residue-residue interactions and average atom contacts for
Interactions are
between a-helices and R-sheets with crossing angles between 120°

interactions between hydrophobic side-chains.

and 150°.

ALA ARG |ASN | ASP |CYS |GLN |GLU |GLY ! HIS | ILE JLEU | LYS {MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA [] 0 0 0 0 0 0 0 0 3 1 0 1 0 0 1 3 2 0 1
ALA i0) o0{ 00 00} 00| 00) 00) 00} 00} 10| 20) 00| 10] 00 00{ 10| 1.0) 35} 00| 1.0
ARG 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG || 00} 00/ 00| 00] 00| 00| 20| 00] 00} 00{ 00] 00| 00! 0.0} 00| 00| 00f 00} 00} 00
ASN 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0
ASN || 00] 00)] 00} 00| 00] 30} 00} 0.0} 007 0.0] 0.0} 00 1.0| 00 00| 001 00| 00} 0.0} 0.0
ASP 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASP 00| 20} 00| 00| 0o0f 00| 00| 00| 00| 00f{ 0.0f 0.0) 0.0} 00| 0.of 0.0} 00| 0o] 00! 00
CYS 0 0 0 0 2 0 1 0 0 0 0 0 2 0 4} 0 0 0 0 0
CYS 004 00§ oo0f 00{ 40| 6o 1.0{ 00} 0.0| 00| 0.0| 0.0f 35| 00} 00| oo} 0o{ 00| 0.0} 0.0
GLN 0] ©O 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
GLN 00§ 00} 00y OOy 0O| 00} 00 00} 00| 10| 00] 30| 00| o0} 00| 00} 00f 0.0} 0.0 0.0
GLU 0 0 [ 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
GLY 00| 00) 00) 00| 00] 004 00 00 0.0} 00| 20{ 00 00} 00} 0.0 00| 00| 00} 00} 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 4] 0 O 0
GLY 00| 00) 00| 0O0] 0O} 00| 00} 00} 00} 00} 00{ 00} 00§ 00} 00} 00| 00| 0.0{ 0.0| 0.0
HIS 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0
HIS 400t o0} o0j 00f 00| 00 10} 00} 00 00} 10] 00} 00| 00| 00] 00} 00] 00 0.0] 0.0
ILE 7 2 0 0 1 0 3 0 0 S 9 2 0 1 0 1 1 1 0 3
ILE 14] 40} 00) 00} 20| 00| 20} 00| 00 1.2] 18] 25] 00| 20| 00§ 10| 20100 00} 13
LEU 2 0 1 0 4 0 0 0 0 6 7 5 0 1 0 0 1 1 0 5
LEU 1.0 00) 10) 00} 15| 00| 00| 00} 00| 1.7} 17| 22] 00{ 30} 00| 001} 3.0} 30| 00| t.6
LYS 1 0 0 0 0 0 1 0 0 1 1 0 1] -0 0 0 0 0 0 4]
LYS 10} 00}l o0} 00|.00]| 00] 10| 00} 00] 20}°10] 00} 10] 0.0)] 0.0 0.0{ 0.0} 00| 0.0]| 0.0
MET 2 1 2 0 0 0 0 0 [+ 0 1 0 1 Q 0 0 1 3 o 0
MET || 30 30| 25| 00/l 00) 00} 00| 00} 00 00} 20| 0.0 204 o0} 0.0f 00| 1.0] 1.7] 00| 0.0
PHE 4 1 0}-0 0 0 1 0 0 5 5 0 1 2 0 1 1 1 1 9
PHE 18| 60) 00] 00} 00f 00| 20 00| 00| 18] 42} 00] 20| 35} 00] 40} 10] 20 50| 19
PRO 0 1 0 0 0 1 0 0 0 1 o} 1 0 0 0 0 0 1 0 0
PRO J 00| 10} 00) 00} 00{ 30| 00} 00| 00} 3.0)] 00} 1.0] 00| 0.0 001 00| 0.0 50] 0.0| 0.0
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ‘0 0 1 0 2
SER 00| 00} 00 00 00{ 00} 00} 00] 00} 00] 0.0} 00| 00| 0.0) 1.0|] 0.0} 00} 1.0] 00] 20
THR 2 0 0 0 1 "0 Y 0 [+] 0 0 0 1 0 0 0 0 o] 1, 0
THR 10} 00} 00} 00) 30} 00} 00] 00| 00)] 00| 00| 00 20} 00| 0.0} 0.0y 00} 0.0 1.0} 0.0
TRP 0 0 0 0 0 0 0 0 Y 0 1 0 1 0 0 0 0 0 o 1
TRP 00} 00} 00) 00} 00 00| 00§y 00O} OO} OO} 3.0} 00) 80| 00} 00] 00} 00 00 001] 20
TYR 4 0 0 [ 1 0 1 0 1 3 2 0 2 3 0 0 1 1 0 1
TYR 25} 00| 00 o0t 10| 00| 1.0} 00| 10] 63} 6.0 00] 40] 53| 00| 00| 1.0} 1.0] 00} 1.0
VAL 9 1 0 2 0 1 2 0 0 3 8 1 2 1 0 1 4 2 0 9
VAL 1.1 20] 00) 15} 00| 10| 25¢{ 00) 00} 23| 18) 20 3.0} 40} 00| 10} 18| 35| 00} 23
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Table 88: Total residue-residue interactions and average atom contacts for

interactions between hydrophobic side-chains. Interactions are
between a-helices and R-sheets with crossing angles between 150°
and 180°. '

ALA

ARG | ASN | ASP | CYS |GLN |GLU |GLY | His | ILE | LEU | LYS |MET | PHE |PRO | SER | THR | TRP | TYR | VAL

ALA 2 0 0 0 0 0 0 0 0 4 0 0 1 2 0 1 3 1 0 2
ALA ) 10] 00) 00] 00] 00} 00) 00] 00| o0} 12] 00} o00] 20} 20 00| 10] 10[ 201 00 1.5
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG ) 00¢{ 00t 00 00 00] 00] 00| 00} 0.0] 00 00| 0.0] 00 00| 0.0| o0 ool 00l 0ol oo
ASN 2 0 0 1 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0
ASN [f1.0f 00t 00 10) 00 oo 00| 00} 00| 00 0.0f 00| 0.0f 0.0| 00| 0.0] 00| 00| 001 0.0
ASP 0 0 0 0 s 0 0 0 3 0 2{ "0 0 0 0 0 0 0 0 0
ASP | o0} o0} 00| 00f 00) 00| 00| 00{ 1.0] 00| t.0| 00| 0.0] 0.0} 0.0} 00| 00| 00| 00 00
cYS 0 0 1 0 1 0 0 0 0 1 0y . 1 0 1 0 0 0 0 0 0
Cys || o0y 00] 10) 00 40| 0.0f-00] 00} 00) 30} 00| 10| 00| 40| 00 00] 00| 00f 007 0.0
GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLN § 00 00§ 00| 00} 00| 0.0] 0.0 o.0f 00} 00] 0.0] 00| 0.0 00| 00| 0.0] 001 001 00l oo
GLU 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLU || 10} 00 00} 00 00} 00f 0.of 00{ 00] 0.0) 00| 0.0] 0.0] 0.0) oo 00| 00| 00| 00| 00
GLY 0 0 0 0 0 0 0 0 0 0 0 [3} 0 0 0 0 0 0 0 0
GLY | 00 00f 00| 00} 00| 00} 00| 0.0fj 00} 00] 0.0} 0.0} 00| 0.0f 0.0{ 0.0 00] 00 001 00
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
HIS o0} oo| oo) o0| 00 00| 00} 00] 00f 00| 00] 00} 00| 00| 1.0] 00| 00| 00 501 00
ILE 8 3 0 0 0 2 2 0 3] 14 7 1 3 1 0 1 3 1 1 5
ILE 141 33) 00} 004 00} 15 3.0} 00| 20| 20| 24| 30} 13] 10} 00} 10| 20) 30} 10 1.4
LEU 7 2 0 0 0 0 0 0 0 7 5 0 3 1 0 0 2 1 1 8
LEU 1 13| 25{ 00§ 00} 00| 0.0{ 0.0y 00| 00| 1.4] 22) 00| 1.7] 70| 00| 00| 15{1401( 1.0 1.5
LYS 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 2
LYS loof 00) 00} 00 00| 00 10| 00f{ 00| 00 1.0{ 00| 00| 0oo] 00| 00| 1.0]120| 00| 25
MET 1 0 0 0 0 0 1 0 0 3 1 0 0 0 0 0 1 0 0 1
MET || 30| 00 00 00} 00| 00| 20 00| o0 23] 50| 00| 0.0} 0.0 00| 00| 20] 00 00| t.0
PHE 4 1 0 0 0 1 0 0 1 6 3 0 1 1 0 1 3 2 1 3
PHE }| 1.8} 30) 00| 004} 0.0f 10} 00 00| 10| 47] 33] 00| 20/ 10} 00] 10] 30} a0 10] 23
PRO 0 0 0 0 0 0 0 0 ol 1 2 0 0 ol o 0 1 0 1 0
PRO J 00} 00} 00] 00] 00| 00] 00| 00| 00| 20] 20] 00| 00] ool 00| oo 20| 0o 201 0.0
SER 2 0 0 0 0 0 0 0 0 0] o 0 0 0 0 0 2 0 0 0
SER | 1.0| 00| 00{ 00} 00| 00| 00 00] 0.0f 00| 0.0f oo] 00| 00] 00 00| 1.0 00| 0ol 00
THR 4 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0 0 0 0
THA j| .21 00] 00| 00] 00| 00] 00} 00} 15{ 00| 00l 1.0{ 00| 00] 00 0.0] 00| 00| 00| 0.0
TRP 0 0 2 0 0 0 0 0 [3} 0 2 0 0 0 0 0 0 0 0 5]
TAP § 00| 00f 20| 00} 00 00] 00| 00| 00| 00| 50| 00| 00] 00| 00| 00] 00l 00] 00} 0.0
TYR 1 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 1 [5} 4
TYR |l 20} 00| 00| 00| 00| 00 00| 0.0} 1.0] 00| 20| 00| 00| 00| oo 00 00 10} 00| 38
VAL 22 0 0 0 1 1 0 0 2 41 114 4 2 5 1 3 0 1 o 14

00| 00 00) 10| 10} 00] 00| 20} 35| 1.5} 25| 20| 24| 20] 13| oo0] 20] 00| 1.9




Table 89: Total residue-residue

interactions and average atom contacts for

179

interactions ‘between hydrophobic side-chains. - Interactions are
between a-helices and R-sheets with crossing angles between -30°

and 0°.
ALA |ARG [ASN [asP |oys faN |Gy | aLy | mis | we| Leu | Lys | MeT | pHE |PRo | sER | THR | TRP | TYR VAL
ALA 1, 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
ALA || 10] 00] 00| 00| 0.0} 00] 00| 0of 00] 00 1.0f 00] 00| 0.0] 00] 00] 00] 00 00 00
ARG 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0
ARG |} 20} 00| 00} 00| 00 oo0f 00| 00) 00| 00| 00f o0} 00] 00{ 00| 00| oo} 00l 00| 0.0
ASN ||. o 0 0 0 ofl~ o ol o 0 2 1 0 0 0 0 o 0 1 0 0
ASN # 00} 00 00} 00 00| 0.0 oo 0.0] oo] 20} 1.0] 0.0} o0} 00| 00| 00] 00| 20 00| 00
ASP 0 0 0 0 0 0 0 0 ) 0 0 0 0 0 0 0 o] o 0 0
ASP || 0.0} 00| 00} 00| 00| 00| 0.0 0.0} ool 00] 00| 00 0.0o] 00| 0o] 00| 00| 00 00| 00
cYS 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0
Cys j oo| oo| o0} 00 00 oo oo 00| 00] 00| 00 0.0 0.0f 00| oo 00| oo 00 00/ 00
GLN oj" o 0 0 0 0 0 0 0 0 0 0 0 0] "0 0 0 ol o 0
GINfoo0|{ 00f o00f] 00| 00} 00| 00} 00] 00of o.0o] oof o0 0.0] 00o] o0} 00} 00] 00| 00| 0.0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW 1 00| 00! 00 00| 00| 00] 0oo| 00| 00| 00 0.0] 0.0 0.o] 00 0.0 00| ool 00 001} 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [5} 0 0 0
GLY 1 00] 00| 00| 00}-00| 0.0} 00| 00| 00] 00| 00| 0.0f 00} 00| oo| 00| oo 00] 00| 00
HIS 0 ol o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol
HiS J0o]| oo} oof oo 00} oo} 00} 00] 0o} 00{ 00| oo ool oo} 00l 00| 00l 00| 00| 0.0
ILE 1 0 0 0 0 0 0 0 0 2 3 0 0 0 0 0 0 2 0 4
ILE 20{ 00f°00] 00} 00] 00| 00/ 00} 00| 30| 23| 00| 00} 00f 00| 00] 00f 45| 00 151
LEU 3 0 0 1 0 0 0 0 0 2 3 0 0 0 0 [ 2 3 0 3
LEU 1 10} 00} 00| 1.0] 00} 00] 0.0} 00] 00| 15| 1.7] oo} 00| 00| 00| 00} 20 37| 00| 1.7
LYS 0 0 0 0 0 0 0 0 0 0 0 0 0 o] ol o] o 0 0 0
LYS f0o0] 00f 00| 00| 0.0] o.o] oof 00| 00| 0.0] 00| 00| o.o] 00| 00} 00 00| 00| 00| 00
MET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [}} 0 0 0 0 0
-MET ] 00| 00} 00} 00| 0.0 0.oj 00{ 00} 00| 0.0fj 00| 0.0] 0.0] 00| 00| 00| 00f 00| 00| 00
PHE 1 0 0 0 2 0 of o 0 0 1 1 0 0 o] o 0 0 0 0
PHE |{ 1.0] 00| 00| 00| 25{ o0} 00 00] 00] oo}l 10| 70| o.of oof{ 00| 00| 00l 00] 00| 00
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PRO || 0.0] 00| 00} 00| 00| 00| 00| 00§ 00 00| 00| 0.0of 00| 00| 00 0o0] 0ol ool 00!} 0.0
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o
SER || 00| 00| 00| 00 00] 00] 0oo| 00| 00| 00] 00| 00] 00| 00| 00| 00] 00| 00] 0o/ 00
THR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0
THR § 00} 00} 00] 00| 00| 0.0] 00} 00 00 00} 00| 00] 00| 00| 00| 00] 00 0ol 00/ 0.0
TRP 0 0 0 0 1 0 1 0 0 0 0 [3} 0 0 0 0 0 0 0 0
TRP || 001 00| 00} 00| 10} 00} 90f 00{ 00} 00| 00} 0.0} 00| 00] 00 00| 0o 00 00/ 00
TYR 2 0 o 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
TYR }| 1.6] 00] 00} 00] 00| 00| o0} 00| 00| 20 00] 00| 00| 00| 00 00 0o0f{ 00| 00| 35
VAL 1 1 of o 0 0 0 0 0 0 3 0 0 0 0 ol o 0 0 1
VAL ¢ 10} 20) 00| 0.0] 0.0] 0.0] 0.0] 00] 0.0] 00| 20| 00} 00| 0.0] oo0f 00 00| 00| 0ol 20




Table 90: Total residue-residue ihteractions and average atom contacts' for
interactions between hydrophobic side-chains.

Ll

180

Interactions are
between a-helices and B-sheets with crossing angles between -60°

and -30°. »

ALA | ARG | ASN | ASP |CYS |GLN {GLU jGLY | HIS | ILE | LEU | LYS |MET {PHE [PRO | SER | THR | TRP | TYR | VAL

ALA 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 i 0 2]
ALA | 00} 00f 00] 00| 00} 0.0] 10j 00} 00) 20f 00| 00} 0.0] 00} 00| 0o0f 00| 30| 00l 1.0
ARG 0 o 1 0 0 0 0 0 0 1 1 [s} 0 1 0 [s} 0 0 0 0
ARG 1 00| 00| 10j 00| 00) 00{ 00/ 00| oo| 20} 1.0] 00| 00| 1.0] 0.0] 00| 00} 00l 001 0.0
. ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] .0 0} -0
ASN 1 00f 00| 00§ 00| 00| 0.0) 00} 00| 0.0] 00| 00] 00} 00| 00| 00| 00| 00l 00| 00! 0.0
ASP 0 0 0 0 1 0 0 0 0 s 0} 0 0 0 0 0 0 0 0 0
ASP |l 00 00| 00} 00| 10 0.0 0o.0o] 00} 00] 00{ 00| 00 0.0 00} 00| 00| 00| 00| 001l 0o
CcYS 3} 0 0 0 0 3] 0 o| o 0 0 0 0 0 0 0 0 0 5] 0
Cys 0.0) o0} 00| 00| 00] 00} 00fj 00f{ 0.0] 00| 00] 00} 0.0f 00f 00| 00| 00§ 00 00l 0O
GLN 0 0 0 0 0 0 0 0 3] 0 0 0 0 0 0 0 0 0 0 0.
GLN I 00} 00 00| 00| 00} 00f 00 00| 0.0} 00} 00| 00| 00of 00| 00| 00 00f 00 00l 00O
GLU 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
GWU 1 00} 00} 00) 00} 00] 00) 00} 00] 00] 0.0] 00| 00| 30| 0o 0.0 00| 0.0] 00| oo! 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GLY § 00| 00| 00| 00| 00} 00| 00{f 00 00| 00| 00| 00| 00} 00| 00| 0.0] 00| 00| 00| 00
HIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 1
HIS 00| 00f 00} 00} 00 00| 00| 00} oo} 00| 00} 0.0] 00| 00| 0.0} 00 00f 00| 00| 20
ILE 0 1 1 0 1 0 2 0 0 3 7 1 0 1 0 0 2 0 1 2
ILE 00| 10 20} 00| 30} 00f 25} 00| 00| 1.7} 20| 10} oo 10} 0.0} 00| 20| 00| 20 20
LEU 0 0 0 0 3 0 0 0 0 1 1 1 o] 3 0 0 0 0 0 0
LEU jj o0} oof 00} 00 27| 00| 00| 0.0f 00| 20 1.0] 10| 00| 1.3} 00| 00! 00| 00l 00l 00
LYS 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0 0
LyS joo) oo|] oo{ oof o0 00} 00| 00} 00} 00] 00| 00} 00| 00] 00| 0.0} 00| ool 00! 00
MET 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 1 ol "o 0
MET |l 00| 00| 00f 00] 00} 00f 00| 0.0 0.0} 00| 00| 00] oo} 00| 0.0| 00| 10} 00/l 00/ 0.0
PHE 1 0 0 0 1 0 1 0 0 0 1 0 0 2 0 1 0 0 1 6
PHE || 30| 00| 00| 00) 10| 0.0{130| 00{ 0.0{ 00} 20| 00{ 00| 65| 00| 40] 0o 0ol 10} 1.2
PRO 0 0 0 0 0 0 0 0 Q 3 1 0 0 1 0 0 1 0 0 1
PRO {f 00) 00| 00 00} 00]| 0.0} 00} 00| 00| 17| 20| 00 0.0} 40| 00| 00] 20] 00| 00| 40
SER 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 5] 0 0 0 2
SER f| 0.0| 00| 00 00 00{ 0.0y 0.0| 00} 0.0j 00{ 00| 10] 00| 20] 00 00| 00| 00} 00l 15
THR 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0
THR f 00{ 0.0} 00| 0.0o] 00| oof 00} 00| 00| 00| 30| 0.0] 00| 20| o0} 00| 00l 00| 00l 00
TRAP 1 0 4] 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 1] o
TRP } 60]| 00| 00} 00} 00| 00§ 00j 00| 20| 0.0f 0.0]{ 00| 00f 55| 00] o0| 00 00/} B8O} 0.0
TYR 5 0 0 0 4 0 0 0 0 2 1 0 0 0 0 0 0 0 1 3
TYR | 184 00| 00) 00| 20 00f 00| 00] 00| 2.0{ 40| 00| 00| 00 0o 00] 00| 0olis0]| 23
VAL 2 1 1 0 1 0 0 0 0 0 4 1 0 0 0 0 0 0 0 3
VAL | 20| 10| 1.0{ 00] 10| 00} 00| 00] 00] o0} 15| 20| 00] o0l 00} 00§ 00] 00l 001 20
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Table 91: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains.

181

Interactions are
between a-helices and RB-sheets with crossing angles between -90°

and -60°.

ALA |ARG JASN | ASP | CYS |GLN |GLU | GLY | His ILE | LEU | LYS |MET |PHE |PRO | SER | THR | TRP TYR | VAL
ALA 0 [8] o] 0 0 [2] 4] 0 4] o] 0 0 0 1 1 0 [s] 0 0 0
ALA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0
ARG 0 Q 0 0 [+] 1] 0 0 0 0 0 0 0 [0} 0 0 0 ] 0 0
ARG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASN 0 0 0 0 0 (o] 0 [¢] 0 0 o] 4] 0 0 0 0 0 0 0 0
ASN 0.0 0.0 0.0 00| 00 00| 00} 0.0 0.0 0.0 0.0 00| 00} 00) 00| 0.0} 00} 0.0 00} 00
ASP 0 1 o] 0 Q 8] [s] 0 0 Q 1 0 0 0 0 0 Q 0 0 0
ASP 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CcYS 0 Q 0 0 2 0 0 0 [)] 0 0 0 4] 0 0 0 [s] 0 0 0
CYS 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLN 0 0 [s] 0 0 0 0 [v] 0 0 0 0 0 0 0 0 0 0 ] 0
GLN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLU 0 0 0 0 0 '3 [+] 3] 0 0 0 [s] 0 [s] 0 0 0 0 [s] 0
GLU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLY 0 0 0 ] 0 0 o o o] 0 [1] 0 0 0 0 0 0 [+ ] 0
GLY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0
HIS 0 0 [+ 0 2] 0 Q 0 ‘0 o 0 s} 0 0 o] 0 o 0 0 0
HIS ‘0.0 0.0 0.0 00| 00 00] 00 00| 00 0.0 00| 00§ 00| 00} 0.0 0.0 00§ 00| 0.0 0.0
{LE 1 0 Q 0 0 [s] 2 0 1 1 4 0 2 2 Q 0 0 0 Q- 3
ILE 1.0 00) 00| 00} 00) 00| 35 0.0 6.0 1.0 1.2 00 1.0 0] 00) 00) 00| 0.0 0.0 2.0
LEU 0 0 Q 1 0 [s] 0 0 1 3 4 0 0 1 1 2] 0 0 0 1
LEU 0.0 0.0 0.0 20) 00 0.0 00} 00} 80 1.3 1.2 0.0} 0.0 1.0 2.0 00{ 00} 00| 0.0 2.0
LYS 0 [s] [»] 0 ] 0 0 0 0 0 3] 0 0 0 0 2] 0 s} 0 0
LYS 0.0 0.0 0.0 00] 001} 0.0 00| 0.0 00] 0.0 00) 00{ 00} 00} 0.0 0.0] 00| 0.0 00} 0.0
MET 0 [s] 0 0 [0] 0 o o 0 0 0 0 4] 1 [+ [+ [+ 0 ] 1
MET 00| 00} 00| 00} 0.0 00{ 00} 00] 0.0 0.0] 00 0.0} 0.0 10| 0.0 0.0 00{ 00{ 00 1.0
PHE 0 0 0 0 0 0 Q 0 0 0 Q. 0 0 1 0 0 0 Q 0 0
PHE 0.0 00| 00| 001 00} 00 0.01 0.0 0.0 0.0 0.0 00{ 001} 30| 0.0 0.0 00| 0.0 0.0 0.0
PRO 0 0 0 0 [s] 4] o v} 0 [s] Q 0 ] 0 0 0 v} 0 0 0
PRO 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SER 0 0 0 0 "] 1 0 0 0. 0 0 0 0 1 0 0 0 0 0 0
SER 0.0 00| 00 00| 0.0 2.0 00{ 00¢f 0.0 0.0 0.0 00| 0.0 201 0.0 0.0 00} 0.0 00| 0.0
THR 0 0 0 0 1 [¢] 0 0 ol. O 1 Q Q 0 .0 0 0 0 1 0
THR 0.0 0.0 0.0 0.0 1.0] 00} 00 00} 0.0 0.0 2.0 00 00| 0.0 0.0 00| 00] 00 30| 00
TRP [s] [} [0] 0 o 0 0 0 o 0 b} 0 0 4] [V (o] 0 0 0 0
TRP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TYR 1 0 0 [} [+] 4] o 0 1 1 0 (0] 0 8] o 0 0 0 [ 0
TYR 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VAL 0 0 Q 0 [} o] 4] ] 0 1 0 0 0 1 0 [s] 0 ol 0O 1
VAL 00)] o0} 00} 00| 0.0 0.0 00| 00} 0.0 20) 00 0.0} 00 1.0 0.0 0.0 001 0.0 0.0 2.0
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Table 92: Total residue-residue
interactions between hydrophobic side-chains.

interactions and average atom contacts for
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between a-helices and B-sheets with crossing

Interactions are
angles between -120°

and -90°.
ALA |ARG |ASN | ASP | CYS |GLN |GLU |GLY | HIS | ILE | LEU | LYS |MET | PHE |PRO | SER | THR| TRP | TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 1 0 [} 0 0 0 [ 0 [ 0 4]
ALA 00) 00} 00} 00 00} 00§ 00} 00] 00§ t0| 00| 00} 0.0) 00 00} 00| 00| 0.0] 00| 0.0
ARG 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG 00| 00| 00} 00f 00) 00} 004 00| 00 0.0f 00| 00f 0.0} 00| 00| 0.0| 00| 00} 00| 0.0
ASN 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASN Jl oo} oo} oo) 00| 00| 10| 00) 00} 00| 00} 00} 0.0} 00 00) 0.0} 00| 00{ 00} 0.0} 0.0
ASP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ASP jl oo} 00f 00| 00| 00} 00} 00} 00| 0.0 00] 0.0] 00} 00] 0.0f 00| 00| o0} 00} 00| 00
CYS 0 0 o} 0 0 0 0 0 0 [¢] 0 0 0 0 0 0 0] O 0 0
Cys oo}l 00| 00| 00} 00 00]| 00| 00} 00| 00} 00| 00 00| 00| 0.0f 00)] 00} 00| 00| 0.0
GLN 0 0 0 0 0 0 [ ) 0 0 0 0 0 1 0 0 0 0 0 0
GIN jo0)] 00} 00 00 00} 00] 00) 00} 0.0f 00} 00} 0.0|- 00| 20) 001 00] 00 00| 00| 00
GLU 0 0 0 Y 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLU fl oo} 00} 00| 00) 00} 00} 00| 00] 0.0} 00{ 00} 00} 00) 00{ 00| 0.0] 00| 00| 00] 00
GLY 0 0 0 0 0 0 0|l -0 0 0 0 0 0 0 0 0 0 0 0 0
GLY 00} 00} 00} 00] 00{ 00| 00| 00} 00) 00} 00} 004 001 0.0) 0.0| 00| 0o0f 0o 00| 0.0
HiS 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 0 0 0 [ 0 "]
HIS 00) 00| 00] 00| 00) 00y 00) 00] 0.0f 00} 00} 00| 0.0} 0.0] 0.0] 00} 00 00| 00| 0.0
ILE 0 0 0 0 0 0 0 0 0 0 2 0 1 1 0 0 1 1 0 1
ILE 00| 00} oo| 00| 00} 00} 00 00} 0.0} 0.0} 20] 00| 50 1.0} 00) 00] 20{ 20[ 0o 1.0
LEU 1 1 0 0 0 0 0 0 0 1 4 1 1 2 0 0 1 0 0 2
LEU 104 20| 00] 0.0} 00| 00} 00| 00| 0.0] 30| 22 30| 40| 35] 00] 00f 1.0 o0 00 1.0
LYS 0 0 o) -0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
LYS 00f 00) 00| 00} 00) 10} 00} 00| 00{ 20} 00} 00) 00| 00} 00f 00} 00| 00| 0.0} 0.0
MET. 0 1 0 0 0. 0 o] 0 0 0 3 0 0 0 0 [} 0 0 0 0
MET l 00| 10} 00} 00 00| 00| 00} 00| 00| 00| 30 00| 00| 00| 00| 00f 00| 00| 00| 0.0
PHE 1 0 0 0 0 0 1 0 0 1 2 0 0 1 1 0 0 0 0 0
PHE | 20| 00} 00} 00y 00 00| 30} 00} 00} 30| 554 00} 00| 50} 50{ 00| 00 00| o0} 0.0
PRO 0 0 0 0 1 0 0 0{.0 1 0 0 0 0 0 0 0 ] 1 0
PRO }j 00} 00 00} 00] 20| 0.0} 00) 0.0f 00| 40| 0.0 00| 00} 0.0| 0.0} 00| 00| 00|12.0f 0.0
SER 1 0 0 Q 0 o] 0 0 o} 0 0. 0 0 0 0 0 0 0 0 0
SER 101 00} 00} 00) 00§ 00| 00{ 00| 0.0f 0.0 0.0{ 00} 00} 0.0! 0.0| 00} 00 00| 0.0]) 0.0
.- THR 0 0 0 0 1 0 0 4] "} 0 4] 0 0 0 0 0 0 1 0 0
. THR 004 00 00| 00 20} 00} 00} 00} 00} 00} 0.0 00} 00| 00} 00| 0.0| 00| 30} 00} 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0
TRP 00| 00| 0o0)] 00} 00} 00} 00| 00} 00| 00 00} 00| 00} 00| 00| 00{ 00f 00} 0.0§ 0.0
TYR 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 0 0
TYR 00} 00] 00} 00 00| 00} 00] 00} 0.0} 00 00} 00t 00| 0.0 00} 00| 00| 00} 00} 0.0
VAL 0 0 0 4} 0 1 0 0 [¢] 2 1 0 0 2 0 0 2 2 0 0
VAL 00} 00{ 00} 00 00 10] 00] 00|.00| 15] 104 00} 00) 35| 00} 00} 251! 10| 00} 0.0
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Table 93: Total residue-residue interactions and average atom _contacts for
-interactions between hydrophobic side-chains. Interactions are
between a-helices and R-sheets with crossing angles between -150°

and -120°.

ALA |ARG JASN | ASP |CYS |GLN |{GLU {GLY | HIS | ILE | LEU | LYs |MET |PHE {PRO | SER | THR | T8P | TYR | VAL

ALA 1 4 0 0 0 0 0 0 0 [¢] 3 [1] 0 0 2 0 0 1 [¢] 0

ALA i0j 00}] 00} 00} 00] 00] 00| 0.0{ 0o0f 00 13} 00| 00| 00| 10| 00| 00} 1.0 00 00

ARG 0 0 0 0 0 1 0 0 0 0 1 0 0 0 (1] 0 0 0 0 0

ARG j 00 00} 00} 004 00/ 10/ 00 00] 00{ 00| 3.0} 00| 00| 00] 00} 00| 00} 001 00| 0.0

ASN 0 0 0 1 0 0 0 Q 0 0 0 0 0 0 0 0 [+ 0 0 0

ASN 00§ 00 o0 20| 00} 00| 00| 00| 00| 00} 00 0.0} 00} 00{ 00| 0.0} 00| 00| 00] 0.0

ASP 0 0 4] 0 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0 [}

ASP 00) 00} 00| 00} 00 0.0) 00) 00] 0.0 0.0] 00} 00| 00| 00] 00] 00} 00| 0.0f 0.01 0.0

CYS 0 0 0]. 0 0 0 0 o} 0 0 0 ¢} 1 0 0 [ 0 0 o) 0

Cys floo| o0t oo| oof{ oo} 00| 0o0f 00| 00| 0.0} 0.0] 0.0] 10] 00] 0.0] 00| 0.0t 00| 00} 00

GLN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

GIN 1 00] 00} 00} 00 00)] 00) 00§ 00f 00 00| 0.0} 00| 0.0| 00| 00| 00| 00} 00] 10( 00

GLU 0 Q- 0 0 0 0 0 0 0 0 0 0 0 o} .0 0 0 0)] -0 0

GLU foof 00 00{ 00 00} 00} 00} 00} 00 00{ 00 00!} 0.0] 00| 0.0{ 0.0} 0.0{ 00| 0.0] 00

GLY 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0

GLY 00| 00j 00) 00| 00] 00| 00| 00| 00} 00| 00{ 00§ 0.0} 00{ 00| 00| 00| 00| 00] 0.0

HiS 0 0 0 0 0 0 0 0 0 Y 0 0 0 1 0 0 0 0 0 0

HiS 00| o0} 00| 00} oof 00 0oo| 0.0] 00f 00} 00| 00 00} 40| 00| 00} 00 00 00| 00

3 0 0 0 1 0 4 0 0 0 3 3 2 2 0 0 0 0 2 1

i3] o0f{ 00| 00} 20) 00} 15§ 00 00) 00] 13| 27| 30| 25§ o0 00| oo oco| 25| 1.0

20| o0} 00) 00y 00} 00| 00f 00} 00| 00} 15] 00} 00} 40( 00} 00| 101 1.5] 40| 0.0

ILE
ILE
LEU 2 0 0 0 o} 0 0 0 0 0 4 4] 0 1 0 0 2 2 1 0
LEU
LYS

4] 0 0 1 0 0 0 0 4 0 0 0 0 0 0 0 0 1 0 0

LYS 00§ 00| 00 10} 00 00] 00] 00) 00) 00} 00] 0.0} 00] 00} 00| 00} 00{11.0] 00| 0.0

MET 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

MET | 00] 00] 00| 00] 00§ 00f 00| 00f{ 00)J 00} 0.0{ 00} 0.0] 00| 00| 00| 00| 70] 00l 0.0

PHE 2 0 0 0 0 0 0 ‘0 0 1 4 0 1 1 0 0 1 [ 0 2

PHE |l 15} 00} 00} 00| 00} 00} 00] 00| 00§ 30} 20] 00| 60 30| 00] 00| 30{ 00] 00| 35

PRO 1 0 0 0 0 0 Q 0 1 1 0 0 0 0 0 o 0 1 0 0

PRO || 201 00} 00} 00] 00| 00}t 00} 00| 20) 20| 00} 00| 00| 00} 00| 0.0f 00| 30| 00!} 00

SER 0 0 0 1 0 0 0 [¢] 0 0 [+ 0 0 1 0 0 0 0 0 0

SER 00 00] 00| 10} 00| 00{ 00| 00} 00] 00| 00] 0.0} 0.0] 10| 00| 00| 00] 0.0} 00| 00

THR 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

T™HR # 00| 00] 00{ 00} 00 004 00f{ 00] 00 00| 20} 00| 00} 001 00{ 00| 00| 00] 00] 0.0

TRP 1 1 0 0 0 o} 0 0 0 2 0 0 0 0 0 0 1 0 1 1

TRP 60(120) o0} 00| 00| 00} 00| 0.0} 00] 65} 00 00| 00| 00| 00| 00 10| 0.0} 301 1.0

TYR 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0

TYR i0{ 00| 00} 00)| 00} .00 00 00 00} 00 20) 00] 00} 0.0] 00| 10| 0.0] 00| 001 0.0

VAL 3 0 0 0 1 0 1 0 0 1 4 0 0 0 0 2 1 0 1 4

VAL 13} 00] 00) 00} 10| 00} 10} 00} 00} 10] 1.2] 00] 00| 00| 00} 1.0} 20§ 00| 201} 1.2
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Table 94: Total residue-residue interactions and average atom ‘contacts for
interactions between hydrophobic ‘side-chains. Interactions are
between a-helices and R-sheets with crossing angles between -180°

and -150°. '

ALA JARG JASN | ASP | CYS |GLN |GLU |GLY | HIS | ILE | LEU | LYS |MET | PHE |PRO | SER | THR | TRP'| TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
ALA § 00) 00! 00} 00)] 00} 00| 00} 00| 00f 00} 1.0] 00| 00 0o] 0.0] 00} 00| 00| 00 1.0
ARG 0 0 0 0 5} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG § 00 00} 00} 00| 00] 00| 00| 00] 00| 00 00] 00| 00| 0of 0.0f 00f ool o0l 0] oo
ASN [} 0 0 1} .0 ol o 0 0 0 0 ol © 0 0 0 0 0 0 0
ASN Ho00f 00| 00| 00| 00} 00.] 00| -00] 00| 00) 00] 00| oo| ool 00| 00f 00| 00} 00l 00
ASP 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0
AsP jjoo| 00} 00} 00| 00| 00} 00| 0o 00| 00| 00| 00] 0.0] 0.0} 00l 00] 00| 00| 00| 00
cYsS 0 1 0 0 1 0 0 0 0 0 0 [} 0 0 0 0 0 1 0 0
Ccysljoof 20) 00| 00| 40} 00 004 00| 00| 0.0] 0.0] 00| 00| 00| 00 00) 00 10f 00 001"
GLN 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0
GLINf00) 00) 00| 00| 00| 40} 0.0} 0.0{ 00| 0.0 00} 00| 30| 00{ 10| 00| 00| 00 00l 0O
GLU 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1] ol o 0 0
GLU ll oo | 00} 00] 00| 00} 00] 00f 0.0f 00} 0.0} 0.0f 00| 40] 00| 00 00| 00| 00f 00| 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY 00} 00} 00| 00} 00| 00| 0.0} 00| 00] 00 00| 00 0.0 00| 0.0] 00 00} 00| 0.0} 00
HIS 0 0 0 0 0 0 0 o] o 0 0 0 0 3} o|l. o 0 o] - o 0
HS joo0) oo| oo oof 00! 00 00| 00| 00} 0.0f 0.0f 0.0 00| 0.0] 00| 00| 00) 00! 00| 0.0
ILE 4 2! 0 of of o 0 0 0 0 1 1 0 0 5} 0 1 0 0 0
ILE 12| 55| 00 00] 00]| 00} 0.0} 0.0f o0f 00| 1.0{ 40| 00] 00| 0.0f 0o 10| 00! 00| 00
LEU 2 0 0 0 0 0 0 0 0 1 4 1.{ © 0 0 0 0 0 0 2
LEU || 15| 00| 00] 00f 00} 00| 00| 60} 0o 1.0 15| 30| 00] 00| 00| 00| 00| 00| 00 20
LYS 0 3} 0 0 0 0 0 0 0 0 0 0 0 1 0 1] 0 0 0 0
LYS J 00| o0 00| 00] 00) 00} o0} 0.0f 00| 0.0 0.0} 00| 00 40 0.0f 00| 00] 00| 00 0.0
MET 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
MET | 00) 30] 00| 00j 00| 00 10] 0ol 10} 0of 00[ 00| 00| oo| oo o0o0f 00 00| 00| 101
PHE 1 0 0 0 0 0 1 0 0 ol 1 0 0 1 0 0 0 2 ol o
PHE § 20| 00} 00| 00| 00| 00| 20| 00 0.0{ 00| 1.0| 00| 00) 30| 00| 00| 00| 40| 00 00
PRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [3] 0 1 0 0
PRO 1 0.0) 00)] 00| 00) 00{ 00| 00| 00| 00| 0.0] 00] 0.0] 00| 00] 0.0} 00l 00| 30} 00] 00
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SER || 00] 00| 00) 00| 00} 00| 00} 00} 00} 00} 0.0 00| 00| 0.0f 0.0 00| 00 00| 00l 0O
THR 1 1 o} o 0 3 0 0 0 1 2 0 0 0 0 0 1 0 0 1
THR §) 10| 20| 00] 00] 00) 13 o.0f o.0| 00| 1.0] i0) 00| 00| 00| 00| 00| 10 00] 0ol 1.0
TRP 0 0 0 1 0 0 0 0 [5} 1 0 1 0 0 0 [5} 0 0 0 1
TRP [l 00| 00) 00f 10| 00| 0.0f 00] 00| 0.0f 50| 00] 10| 00) 00| o0 00} 00| 00] 00| 1.0
TYR 0 0 0 0 o} -0 0 0 1 1 0 0 0 1 0 0 0 0 0 1]
JyR ff 00) 0o0j 00f 00| 00| 0.0} 00} 00}f130] 70| 00| 00] 00| 10] 00| 00| 00| 00] 001 00}
VAL 2 0 0 0 0 2 0 0 0 0 2 0 3] 2 0 1. 0 1 1 3
VAL ]| 10| o0] 00| 00} 00 15] 0.0f 00] 00 00} 30| o0 1.7] 35] 00} 1.0} 00| 40} 201 1.7
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Table 95: Total residue-residue interactions and average atom contacts for
.interactions between hydrophobic side-chains. Interactions are
between pairs of B-sheets with crossing angles between 0°
and 30°. '

) ALA | ARG {ASN | ASP | CYS | GLN |GLU | GLY | HIS | ILE | LEU | LYS |MET |PHE | PRO | SER | THR | TRP | TYR | VAL
ALA ol o] o] o] of ol 1 o[ o 1 of o o 1 1 o[ of o] o] o
ALA 00} 00| 0.0} 00 00) 00| 20} 00| 00| 1.0} 00| 00| 00} 40} 10] 00| 00| 00| 00} 0.0
ARG of o]l o] of o 1 ol ol of .of 2} ol o] of o] ol ol o] 2| o
ARG § 00| 00f{ 00| 00| 00| 10} 00| 00| 00} 00} 25| 00| 00} 00} 0.0} 0.0} 00f 00| 20| 00
ASN of o] o] ol oj- of o ol of of{ 2] of of of of of 1 ol o] o
ASN {00} 00| 00| 00| 00| 00| 00| 00} 00} 00} 20 00} 00} 00f 00f 00| 10] 0.0} 00} 0.0
ASP o) o] o] ol of of o] of o 1 0] 11 o] of of ol of of ol o
Asp oo} 00| 00| o0f 00| 00} 00| 00| 00} 10| 00} 20| 00! 00| 00} 0.0} 00| 00} 00| 00
cYs ol ot of of ol of o of o] o] o of ol of o] of 1 o] ol o
Cys fo0) 00| 00} 00} 00] 00| 00 00| 00{ 00} 00| 0.0} 0.0} 00| 0.0] 0.0| 1.0/ 00| 00} 00
GLN 0 1 0] of o o] of of o] o} o] of of ol of of of o}l of of
GLN foo) 10 00} 00) 00} 00] 00| 00) 00f 00| 00} 0.0} 00| 00j 0.0} 00} 00} 00) 00} 0.0
GLU 1 ol o) o] of o] of ol ol ol ol o ol 1 o] o of ol of o
G ff20} 0o) 00| oof oo} 00 00| 00] 00| 00] oof 00] oo 1.0} 00 00| 00] ool 00| 00
GLY o] of of o) of of ol of] of of of of o] ol ol o] ol o) of o
GLy | 00} 00} 00} 00) 00} 0.0} 00} 00} 00} 00} 00} 00} 0.0] 00} 0.0] 0.0 0.0] 0.0) 00| 00
HI8 of o} of of o} o} o} of o] of o] of of of of o] o]l o} ol o
His oo 0o} 00} 00| 00] 00) 00| 00} 00] 00| 00} 00| o0} 00| 00 00| 00l 00f 00| oo}
ILE of o o] 1 o] o]l o} o] o 2 1 o] 1 ol of of of ol o 2
ILE joo) 00) 00} 10} 00| 00{ 00| 00 00} 30} 20) 0.0f 10| 00} 00} 0.0} 00} 00| 00§ 15
LEU ol 2! 2] of ol o] ol o]l o 1 2] 1 ol 2 1 o} of of of 2
LEU oo} 25) 20| 00} 00| 00) 00| 00| 00 20} 10} 1.0} 00| 40| 1.0] 004 00| 00} 0.0} 20
LYs of o] of 1 ol o] ol ol o) of 1 ol of ol of ol of o] of o
Lys § 00| 00} 00| 20f o0} 00} 00] 00| 00] 00} 10} 00| 00f 00| 00} 00| 00} 00} 00} 0.0
MET o]l o] of ol o o] of of o 1 o] o] o} o} of ol o] of o 1
MET l 0.0 00} 00| 00f 00} 00] 00) 00| o0f{ 10| 00| 00f 00} 0.0 00| oo} 00} 00{ 00§ 20
PHE 1 ol o| o] o] o 1 of o| o) 2] of ol of o] o] of o} 1 2
PHE § 40| 00} 00} 00 00| 004 10| 00} 00) 00| 40} 0.0] 00 0.0| 00} 00] 0.0 00| 10| 55/
PRO 1 0l o} ol o o] o]l of o] o 1 o) of o! ofl-o|] ofl o 1 [}
PRO | 10] 00} 00| 00| 00) 00| 00{ 00} 00} 00| 10| 00| 00j 00| 00| 00/ 00} 00| 1.0] 0.0
SER o] o]l ol of o o] of o} of of ol of of ol ol ol o] o] of o
SER ) 00| 00{ 00| o0f 0.0} 00} 00] 00} 00| 00| 00} 00| 00| 0.0| 00} 0.0{ 0.0{ 0.0} 00 00
THR o] o 1 0 1 0|l ol of of of of of of of of ol ol of o 1
THR § 00| oo} 1o} 00| 10| 00 00 00f 00f 0.0{ 0.0 ool oo 00} o0f 0.0} oo}l 0o} 00} 10
TRP 6] of ol of o} o]l of o of of o} o] o] of o} o] of o} o] o
TAP 00} 00| 00| 00j. 00} 00| 00| 00{ 00| 00] 00} 00| 00| 0.0)j 00} 0.0} 00| 00| 00| 0.0
TYR ol 2] o] of of ol of ol o} of of of o} 1 1f ol o]l oy o] o©
TYR f 00| 20] 00} 00) 00j 00| 00] 00} 00} 00| 00} 0.0] 00} 1.0] 1.0} 0.0} 00] 00§ 00| 00
VAL o] o] of ol of of o] of of 21 2! o] 1 2{ o} of 1 ol ol s
VAL § 00| 00j 00} 00} 00{ 00} 00 00} 00) 15| 20} 00| 20| s5] 0.0 0.0} 1.0] 00] 00} 10] -




Table 96: Total residue-residue

interactions and average atom contacts for
interactions between hydrophobic side-chains. Interactions are
" between pairs of B-sheets with crossing angles between 30°

o Ll LAl

186

and 60°.

ALA | ARG JasN | asp |cys |aiN e ey | His | e | teu | Lys IMeT | PHe [Pro | sER | THR | TRe TYR | VAL
ALA 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 1
ALA l 00§ 00) 00| 00| 00) 00f 0.0f{ 00}t 0.0 00] 00| o0 20 00l 30 00| 00f 00} 0ol 1.0
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG || 0.0} 00} 00] 00} 00f 00f 0.0} 00f{ 00| 00] 00} 00f 00) 00f 00] 00} 00f oo 00| 0.0
ASN 0 0 0 0 s} 0 0 0 0 0 1 1) 0 0 0 0 1 0 0 0
ASN || 0.0} 00} 00} 00} 00} 00} 00} 00} 0.0} 003 20| 00| 00) 00} 00! 0.0] 1.0] 00| 00} 0.0
ASP 0 0 0 0 1 0 0 0 1 0 2 0 0 0 0 o 1 0 1 0
ASP oo} o0)] oof 0o0) 10) 00f 00} 00| 10| 00] 1.0} 00) 00] 00} 00| 00| 20| 00} 3.0} 00
cYS 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Cys oo} 00) 00] 10} 00 00| 0.0y 00f 0.0} 1.0) 00] 00 00| 00 00| 00} 00| 00 00} 00
GLN 0 a 0 0 0 0 0 0 0 0 1 0 0 0 0 0 Q 0 0 0
GLN jjoo} 00| 00} 00| 00} 00| 00§ 00{ 00} 00} 1.0] 00| 00| o0} 00| 00 00} 00| 00} 0.0
GLU 0 0 0 [0} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G floo) oo| 00| 00| 00f 00f 00| 00f 00} 00f 00] 00] 0.0] 0of 00| 00| oo| 0oj oo o0
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0’ 0 0 Q 0 0 [¢] 0
GLY || 00} 00) 00)] 00} 00j 00} 00| o0} 00| 00| 0.0] 00} 0.0 00}] 00| 0.0] 00{ 00} 00| 0.0 -
HIS 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 [}} 0 0 0
HIS 00{ 00} 00} 10§ 00| 00)] 00} 00| 00| 0.0} 0.0} 0.0} 0.0} 0.0] 0.0] 0.0] 00| 00| 00} 0.0
ILE 0 0 0 o} 1 0 0 0 0 0 2 0 1 1 0 0 1 0 o| 10
LE 00) 00) 00} 00 10} 00| 00| 00} 00 0.0{ 25} 00| 1.0} 1.0] 00} 00| 201 00| 00| 1.4
LEU 0 0 b 2] .0 1 0 0 0 2 3 0 0 3 0 0 1{ o0 1 2
LEU J o0} 004 20| 10} 00} 1.0} 00| 0.0} 00 25§ 13} oo} 00| 23) o0} 00} 1.0] 0o0|i00] 1.0
LYS of o 0 0 0 0 0 0 0 0 0 0 0 © 0 0 0 0 0 0
Lys oo} 00} 00) 00} 00} 0.0} 0.0 00} 0.0f 00)] 00| 00f 0.0} 00] 00} 00 00 oo oo} 00
MET 2 -0 0 0 0 0 0 0 0 1 0 o 0 1 0 0 0 0 0 2
MET |l 20§ 00} 00] 00| 0.0} 0.0} 0.0] 00} 00| 1.0] 00} 0.0] 00] 40| 00| 00| 00] 00| 00l 20
PHE 0 0 0 0 0 0 0 0 0 1 3, 0 1 0 0 0 2 0 0 1
PHE |} 00} 00} 00§ 00t 0.0f 0.0} 00| 00] 0.0} 10] 23] 00) 40| 00| 00| 00| 1.0] 00| 001! 80
PRO 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0} .0
PRO {{ 3.0 00| 00f 00} 0.0{' 0.0} 0.0) 00f 0.0] 00} 00| 00} 00| 00| 00| 00| 00| 00 00} 00
SER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 [1] 0
SER { 0.0} 00| 00} 00 00| 00) 00} 0.0 00| 00} 00| 00| 0.0} 00] 00| 00| 1.0} 00| 0.0} 0.0
THR 0 0 1 1 0 0 0 0 0 1 1 0 0 2 0 2 0 0 3 0
THR |l 00f 00| 104 20| 00| 00} 00} 00] 00| 20} 1.0| 00| 00| 1.0] 00| 10| 00| 00| 23] 0.0
TRP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] -0 0 0 0 0
TRP ) 00} 00| 00} 0.0y 00 00} 00 00} 00} 0.0}) 00| 0.0} 00| 0.0f 00| 00| 0.0] 0.0} 0.0] 0.0
TYR 0 0 0 1 0 0 0 0 0 0 1 0 0 [1] 0 0 3 0 0 2
TYR }l 00} 00] 00§ 3.0 0.0} 00| o0 00 00| 00|10.0| 0.0] 0.0} 0.0] 00] 00| 23} 0.0{ 0ol 1.5
VAL 1 [1] 0 0 0 0 0 0 0o} 10 2 0y 2 1 0 0 0 0 2 8
VAL §f 1.0| 00} 00} 00| oo} 00}.00| 00 00| 14| 1.0] 00} 20| 60] 00} 00| 00of 00| 1.5 1.2
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Interactions are

and 90°.

ALA |ARG |ASN | ASP |CYS |GLN {GLU |GLY | HIS | iLE | LEU | LYs {MET | PHE |PRO {SER | THR | TRP | TYR | VAL
ALA [1] 0 [} 0 0 0 0 0 0 1 6 0 0 1 0 0 2 0 [} 3
ALA 00}l 00y 00} 00y 00f 00} 00| 00f 00} 10| 1.5] 00} 00| 3.0] 0.0f 00| 20 00| cof 1.3
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0
ARG |t 00} 00| 00| 00| 00 00{ 00! 00| 00| 00f 00} 00] 00| 00] 00| 0.0] 0.0f 00| 00} 00
ASN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
ASN | 00| 00) 00} 00§ 00] 00] 00| 00} 00] 00] 00 00 00§ 00| 00} 00] 00| 00| 00} 151
ASP [+ 0 0 0 0 0 0 ] 0 1 1 0 Y 1 0 0 0 1 0 0
ASP l oo} 00| 00 00) 00 00 00] 00{ 00| 20] 20} 00 00| 20| 00} 00| 00| 30 00| 0.0
CYS 0] O 8] 0 0 1 0 0 0 0 1 11 -1 1 0 0 0} O 0 1
Cys jooj oo] oo) 00 00f 20| 00) 00| 00} o0} 10| 50| 40} 20¢% 00| 00| 00| 00| 00| 20
GLN . 0 0 0 0 1 0 0 0 0 0 0 0 0 0 Y 0 1 0 0 0
GLN 00| 00) 00] 00].20] 00] 00} 00| 00} 00| 00| 00| 00| 00| 0.0} 00} 10| 00| 00| 0.0
GLU 0 0 0 0 0 o) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLU 00 00| 00| 00| 00) 00| 00| 00f{ 00| 00| 00] 0.0} 00| 00| 00} 00{ 00| oof 0ol 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 0
GLY fl00) 00} 00} 00} 00} 00| 00] 00| 00} 0.0} 00} 00} 0.0] 0.0] 0.0] 00§ 0.0] 00| 00| 0.0
HIiS 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0
HiS 004 001 00| 00| 00] 00} 00} 00} 00} 00} 0.0f 20} 00} 00§ 00| 00| 40] 20} 00| 0.0
ILE 1 0 0 1 4 0 (4 0 0 6 7 0 1 3 h) 0 0 0 1 3
ILE o] oo} ool 20) 00| 00| 00} 00 004 20] 1.7} 00| 20] 37} 1.0] 00| 00| 00} t0] 23
LEU ] 0 0 1 1 0 0 o] .0 7 10 o] 2 7 2 0 3 1 2 10
LEU i5) 00) 00} 20| 10} 00| 00} 00§ 00:]-1.7] 14] 00} 15| 26| 1.0} 00| 1.0} 20] 15} 1.3
LYS 0 0 0 0 1 0 0 0 1 0 0 0 0 1 4] 1 0 0 0 4]
LYS 00)] 00} 00| 00} 50} 00} 00] 00| 20| 00) 0.0{ 00} 00{14.0] 00| 20| 00| 00} 00| 0.0
MET 0 0 0 0 1 0 0 [¢] 0 1 2 [} 0 1 [+] 0 0 0 0 0
MET || 00| 00] 00] 00| 40! 00} 00§ 00{ 00{ 20§ 15] 00| 00| 20f 00| 00| 00| 00} 00] 0.0
PHE 1 Y 0 1 1 0 0 0 0 3 7 1 1 0 1 Y 0 0 2 2
PHE | 30| o0} 00| 20} 20} 00| 00] 0.0} 00 3.7] 268|140} 20 00]100]| 00| 00| 00] 45| 1.0
PRO 0 0 0 0 0 0 0 0 oy 1§ 2 0 0 1 0 1 0 0 0 0
PRO 1 00| 00| 00] 00 00] 00| 00f 00!} 00| 10| 10] 0.0} 00|10.0| 00| 20| 00| 00| 00| 0.0
SER 0 0 0 [y 0 0 [} 0 0 0 0 1 0 0 1 0 0 0 0 0
SER ff 00f 00f 00} 00} 00) 00 00} 00} 0.0} 00} 00| 20| 00} 00)] 20{ 00| 00| 00] 00} 00
THR 2 0 0 0 0 1 0 0 1 0 3 0 0 0 0 0 0 0 Y 3
THR # 20| 00) 00f{ 00} 00} 10} 00} 00} 40] 00 104 00] 0.0} 00f 0.0} 00| 00| 0.0 00} 1.7
TRP 0 0 0 1 0 0 0] "0 1 0. 1 0. 0 0 0 0 0 2 0 2
TRP 00| 00] 00| 30f 00} 00} 00} 00| 20f 00| 20] 00| 00| 00§ 0.0} 0.0] 00| 40} 00| 1.5
TYR 0 0 0 0 0 0 0 0 0 1 2 0 0 2 0 0 0 0 0 2
TYR 00| 00} 00f{ 00{ 00| 00} 00| 00| 00 1.0} 15] 00] 00| 45] 00| 00| 00 00| 00 10
VAL 3 0 2 0 1 0 0 0 0 3 10 0 0 2 0 0 3 2 2 0
VAL i3} 00 15) 00§ 20| 00} 00} 00| 00| 23| 13] 00| 00} 1.0] 00} 00| 1.7| 1.5|*1.0]| 0.0
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Table 98: Total residue-residue interactions and average atom contacts for

interactions between hydrophobic side-chains.

Interactions are

between pairs of B-sheets with crossing angles between 90°

and 120°.

ALA | ARG JASN | ASP |cYs |{GLN JGLU | GLY | HIs | iLE JLEU | LYs {MET |PHE |PRO | SER | THR | TRP | TYR | VAL
ALA 0 0 0 0 0 ) 0 ) 0 1 6 0 0 1 0 0 2 0 0 3
ALA l 00] 00} 00] 00] 0.0] 0o0) 00} 00} 00] 1.0 1.5] 00} 00| 30 00| 00 20} 00| 00| 1.3
ARG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ARG |l 0.0] 00| 00} 00| 00| 0.0 00 00} 0.0} 0.0f 00| 00| 0.0] 00} 00} 00| 00| oo} 001 0.0
ASN 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 2
ASN || 00} 0.0] 00| o0} 00] oo} 0.0} 00| 0.0 0.0) 00| 00| 00| 00} 00} 00| 00] 00| 00 1.5
ASP 0 0 0 0 0 0 0 0 0 1 1 [ 0 1 0 0 0 11" o 0
AsP )l 00} 00} 00} 00{ 00| 0.0] 00 00| 00) 20} 20| 00] 00} 20f 00 00} 00} 30| 00| 00
cYS 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 0 [ 0 0 1
Ccys oo] oo oof oo| oo} 2.0] 00| 00| 00] 00} 10| 50| 40| 20} 00| 00 0o 00| 00| 20
GLN 0 0 0 0 11-0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
GLN J{ 00] 00| 00| 00| 20} 00| 00| 00} 00} 00| 00| 00{ 0.0f 00| 00| 0o} 10} 00| o0l 0.0
GLU 0 of o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW f oo] 00} 00| oo0] 00| 00| 00} 00f 0.0} 0.0f 00| 0.0] 0.0] 00| 00 00 00 00} 00 00
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY || oo| oo} 00 0.0] 00| 00f 00} 00] 00| 00} 00} 00] 0.0f 00| 0.0] oo oof 00| 00| 00
HIS 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0
HIS }{ oo| 00f{ 00f 0oof oo 00f 00} 00| 00| 00} 0o} 20| 00| 00| 0.0] 00| 40| 20] 00| 00
ILE 1 0 0 1 0 0 0 0 0 8 7 0 1 3 1 0 0 0 1 3
ILE 1.0] oo 00§ 20| 00| oo 00| 0.0) 00}.20] 1.7| 00| 20| 37} 1.0} 00| 00| 00| 10} 23
LEU 8 0 0 1 1 0 0 of o 74 10 0 2 7 2 0 3 1 2y 10
LEU {{ 15| 00| 0.0f 20| 1.0} 00| 00| 00| 00} 1.7} 1.4] 00} 15] 26} 1.0{ 00| 10| 20] 15] 1.3
LYS 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 1 0 0 0 0
LYS || oo| 00| 00| 00| 50} 0.0f 0.0 00} 2.0} 00} 00] 0.0} 00|140] 0.0} 20| 00| co| 00| 00
MET 0 0 0 0 1 0 0 0 0 1 2 of o 1 0 0 0 0 0 [
MET || 00} 00} 00| 00f 40} 00| 00| 00] o0} 20 1.5] 00| 0.0} 20] 00| 00| 0o 00| 00| 0.0
PHE 1 0 0 1 1 0 0 0 0 3 7 1 1 0 1 0 0 0 2 2
PHE | 30} 00 o0} 20} 20] 00| 00] 0.0} 0.0] 387} 26}140] 20| 00|100) 00| 00| co| 45| 1.0
PRO 0 0 0 of o 0 0 0 0 1 2 0 0 1 0 1 0 0 0 0
PRO || 00| 00| 00f 00f 00} 00| 00| 00} 00| 10} 1.0] 00| 0.0]100]| 00| 20 0o 00} 00 00
SER 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0
SER f oo} 00 0.0f 00} 00| 0.0 0.0 00| 0.0] 00) 00| 2.0f 00| 00| 20| 00} 00l 00} 00/ 0.0
THR ff . 2 0 0 0 0 1 0 0 1 0 3 0 0 0 0 0 0 0 0 3
THR || 20| 00| 0.0] 0oo0] 00f 10] 0.0} 00| 40| 0.0} 10} 0.0] 00} 00} 00 00} 00[ 00 ool 1.7
TRP 0 0 0 1 ol "o 0 0 1 0 1 0 0 0 0 0 0 2 0 2
TRP- | 00§ 00] 0.0f 30| 00| oo} oo} 00| 20] 0.0} 20} 00| 00| 0.0] 00| 0.0] 00| 401} 00} 1.5
TYR of o 0 0 0 0 0 0 0 1 2 0 0 2 0 0 0 0 0 2
TYR § 00} 00} 0.0 00| 00| 0.0} 0.0} 00| 0.0l 1.0 15| 00] 00] 45| 0.0] 0.0] 00] 00| 00 1.0
VAL 3 0 2 0 1 0 0 0 0 3| 10 0 0 2 0 [5} 3 2 2 0
VAL || 1.3} 00} 15| 00| 20| 00} 00} 00| 00| 23| 13| 00] 00| 1.0|] cof oo| 1.7[ 15| 10| o0
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Table 99: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains.
ts with crossing angles between 120°

between pairs of R-shee

Interactions are -

and 150°.
. ALA |ARG JASN | ASP |CYS |GIN |GLU [GLY | HIS | ILE | LEU | LYS {MET | PHE {PRO | SER | THR | TRP TYR | VAL
ALA 4 1 0 4] 0 0 0 0 2 9 4 2 0 3] 1 2 3 1 9 12
ALA 10 10} 00| 00) 00} 00§ 00| 00 20 1.4 15} 15| 00| 1.8 30| 1.0 1.0f 10} 16} 1.2
ARG 1 4] 0 0 0 1 1 0 0 2 0 0 1 3 0 1 0 3 1 0
ARG || 10| o0} 00 00 00 30| 30| 00| 00§ 40| 00| 00| 20| 40| 00| 20| 0o0f 33| 40 0.0
ASN 0 0 0 1 0 1 3 0 0 3 0 | 2 0 0 0 0 0 1 4 2
ASN fl 00| 00] 00} 10] 00| 1.0) 10} 00] 00} 1.3} 0.0] 30| 00} 00} 0.0] 00f 00l 10§ 28} 1.5
ASP 0 0 1 0 0 0 3 0 | 0 2 0 2 0 0 0 1 1 1 4 0
ASP 00) 00) 10 00) 00 00| 1.7] 00| 00| 25| 0.0} 20 00| 00| ool 1.0 10| 30} 18] 00
CcYs 0 0 0. 0 2' 0 0 0 1 1 2 2 1 2 1 0 2 0 1 4
Cys 00| o0l oo} 00j 40} 0.0f{ 00| 00} 10} 1.0] 1.0] 30} 20] 10} 10| 00] 20] 00 401! 1.0
GLN 0 1 1 0 0 0 0 0 2 2 2 1 0 0 0 0 ] [+ 2 4
GLN | 004 30} 10) 00} 00| 00) 00 00| 25| 15| 30} 20| 00] 00] oof 00| 00l 00| 15} 18
GLU 0 1 3 3 0 0 0 0 0 1 2 4 0 0 1 1 5 0 5 4
Gl l00) 30) 10) 1.7 00| 00] 00} o0f o0 30} 20| 30| 0o oo 1.0] 1.0] 1.8} 00| 24 3.2
GLY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY 001 00| 00) 00] 00) 00} 00 00| 00| 0.0 0.0} 00} 00 00| 00} 00 00 0o0f 00 00
HIS 2 0 0 0 1 2 0 0 10 1 4 0 2 2 0 1 0 3 3 2
HIS 201 00) 00 00| 10| 254 00 0.0f 1.2} 1.0 22] 00} 30] 1.0] 00] 1.0 00| 60| 27| 20
ILE. 9 2 3 2 1 2 1 0 1 14 9 2 2 11 1 2 4 5 5 10 |
ILE 4| 40| 13} 254 10 15} 30| 00] 10} 20| 14) 35| as| 27| 10 10] 227 28] 1.2] 20
LEU 4 0 0 0 2 2 2 [y 4 9 101 1 6 16 0 2 3 1 5 25
LEU 15| 00| 00| 00| 10| 30| 20} 00} 22| 14} 24| 80] 22| 28] 00} 1.5 13| 40| 24| 1.9
LYS 2 0 2 2 2 1 4 0 0 2 1 0 0 1 o} 3 5] 1 2 4
LYS 151 00} 304 20| 30} 20} 30| 00) 00| 35| 80] 00| 00| 3.0 oo} 20[ 1.4|140] 20 1.8
MET 0 1 0 Q0 1 0 0 0 2 2 6 0 0 3 2 1 1 0 3 5
MET [j 00§ 20 00 00} 20| 00 00] o0 30| 35| 22} 00} 00| 77| 15| 20| 30| 00 271 3.4
PHE ] 3 0 0. 2 0 0 0 2 11 16 1 3 16 0 1 3 4 2 11
+ PHE 181 409 00} 00} 10] 00} 00} 00 1.0} 27| 28| 30| 77| 35] 00| 30| 23| 62} 30] 2.1
PRO 1 0 0 0 1 0 1 0 0 1 0 0 2 0 0 0 0 [+] 0 7
PRO || 30) o0} 00] 00] 107 0.0} 10] 0.0f 00 1.0} 0.0] 00] 1.5] 00| 00| 00| 00] 00| 00 1.6
SER 2 1 0 1 0 0 1 0 1 2 2 3 1 1 0 2 ) 0 0 6
SER 10) 20] 00 10) 00f 00 10) 00} 1.0| 10) 1.5} 20| 20| 3.0} 00| 1.0 t2] 00| 00/} 1.0
THR 3 0 0 1 2 0 S 0 0 4 3 5 1 3 0 4 2 2 4 2
THR 10/ 00) 00} 10} 20| 00 16} 00 00} 22} 13| 14} 30} 28| 00| 1.2 10] 25 28| 1.5
TRP 1 3 1 1 0 0 0 0 3 5 1] 1 0 4 0 0 2 0 0 3
TRP 10) 33} 10 3.0 00 00 00] 00| 60|.28) 40{140) 00| 82| 00| 00f 25] 00 00| 83
TYR 9 1 4 4 1 2 5 0 3 5 5 2 3 2 0 0 4 0 8 4
TYR 16) 40] 281 18] 40 15} 24§ 00| 27] 12| 24| 20| 27| 30| 00| 00} 28] 00f 50| a8
VAL 12 Q 2 0 4 4 4 0 2 10 25 4 5 jal 7 6 2 3 4 28 I
VAL 12| 00] 15| 00| 10} 18} 32] 00 20| 20| 18} 18} 34] 21| 16} 10 15| 83] 38| 1.6
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-Table 100: Total residue-residue interactions and average atom contacts for

interactions between hydrophobic side-chains. Interactions are
between pairs of B-sheets with crossing angles between 150°
and 180°.

ASN | AsSP |{CYS [GLN |GLU |GLY | HIS | ILE | LEU | Lys |MET | PHE |PRO | sER | THR | TRP TYR | VAL

ALA | ARG

ALA 0 0 0 ] 1 1 2 0 1 5 7 1 2 4 3 0 3 2 5 12
ALA 00 oo ool 00y 10! 20| 10! 00f 1.0 1.2} 1.4 10| 15| 20 1.7]| 00| 10][ 15 20 1.1

ARG 0 0 0 1 0 1 1 0] .0 2 4 0 0 2 0 1 3 0 6 0
ARG [ 00) 00| 00| 10} 00| 10| 10] 00| 00| 20| 15] 00| 00| 25] 00| 201 1.7 00} 27} 00
ASN 0 0 0 0 0| '0 2 0 0 0 0 0 0 0 0 0 2 o 1 4
ASN | 00) 00} 00 00} 00| 00} 1.0 00| 00| 00} 00| 0.0f 0.0] 0.0 00} 00 1.0 004} 40} 1.0
ASP 0 1 0 0 0 2 1 0 0 2 2 0 0 2 0 0 0 ‘0 1 1

ASP i 00) 10) 00| 0.0} 00} 10| 20} 00f 00| 1.0} 1.0} 0.0) 00| 30| 00] 00| 0.0 00 20} 1.0
CYs 1 0 0 0 4 0 1 0 1 1 [:] 0 3 4 0 1 0 2 1 0
CYS 1.01 00| 00 00| 40| 00{ 20} 00| 3.0 1.0] 23| 0.0 40| 1.8] 00| 10] 00| 35 40| 0.0
GLN 1 1 [} 2 o] 0 0 0 1 2 1 2 0 1 0 0 2 0 2 7
GLN || 201 10| 00] 10 00} 00| 00] 00| 10} 20| 20| 15| oo| 10| 00| 00/ 1.0 00 25| 1.9
GLU 2 1 2 1 1 0 0 0 0 4 5 4 0 0 1 1 3 0 ] 1

GLU 10} 10} 10 20] 20| 00| 00] 0.0} 00] 1.2] 20] 25| 00} 00| 20] 10 23| o0l 00 3.0
GLY Y 0 0 0 8] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLY )l o0} 00} 00} 00| 00| 00] 00| 00| 00} 00] oo 00| 00| 00 00 00| 00) 004 0.0{ 0.0
HIS 1 0 0 0 1 1 0 0 0 1 0 0 1 0 0 1 0 0 1 3
His 104 00] 00} 00 30} 10) 00} 00} 0.0] 20} 00} 0.0} 20} 0.0] 00] 10 00] 00| 1.0 2.0
ILE 5 2 0 2 1 2 4 0 1 (] 18 5 1 4 2 3 5 0 68 16
ILE 2] 20} 00| 10 10| 20} 1.2] 00{ 20| 27| 19| 16| 20| 28| 25| 1.3 18} 00} 2.7 1.6
LEU 7 4 o 2 ] 1 5 0 0 15 26 3 7 (] 7 0 8 ] 5 24
LEU 141 15) 00} 10| 23| 20 20| 00| 0.0] 20f 20§ 23] 24| 27] 16| 00} 21| 27| s0{ 28
LYS 1 0 0 0 0 2 4 0 0 5 3 0 0 4 0 1 3 1 1 1

LYS 101 00| 00| 00} 00| 15| 25| 00| 0.0} 1.6] 23} 00} 00| 25| 00| 30| 23| so| 40| 1.0
MET 2 0 0 .0 3 0 0 0 1 1 7 0 2 5 0 0 1 0 0 2
MET |l 15} 00| 00| 00f 40} 00| 00| o0} 20] 20| 24| 00| 10| 44| oo 00| 1.0] 00 001 1.5
PHE 4 2 0 2 4 1 0 0 0 4 6 4 5 10 0 1 2 1 5 1

PHE || 20 25] 00| 30} 18| 1.0] 00} 00| 00| 28| 27| 25| 44| 4a4) 00] 60| 20 10] 28| 23
PRO 1 0 0 0 0 0 1 0 o 1 7 o 0 0 0 1 2 1 1 5
PRO § 1.0} 00] 00} 009 00] 00] 20) 00] 00| 40 16| 0.0] 0.0] 00 oo 101 1.0] 1.0 60| 14
SER (4] 1 Q0 0 1 0 1 ol 1 3 0 1 0 1 1 4 4 0 4 4
SER )| 00) 20| 00| 00] 1.0 00} 1.0} 00] 10 13| 00| 30| 00| 60| 10| 1.0| 1.0| 00 22| 1.0
THR 3 3 2 0 0 2 3 0 0 5 8 3 1 2 2 4 4 0 5 4
THR 10} 17] 10 00| 00} 1.0} 23| 00} 0.0 1.6] 21| 23] 10| 20| 1.0| 1.0f 20| 00 14| 1.2
TRP 2 0 0 0 2 0 0 0 0 0 6 1 0 1 1 0 0 [ 2 1
TRP 154 00| 00| 00! 35| 00| 00} 00} 00} 0.0 27} 90| o0 1.0 1.0 0.0l 00} 00l 680{ 1.0
TYR 5 [ 1 1 1 2 0 0 1 6 5 1 0 5 1 4 5 2 4 13
TYR 20) 27) 40) 20 40} 25} 00) 00] 10| 27] 30{ 40{ 00| 28| 60| 22| 14| 60} 451 28
VAL 11 0 4 1 0 7 1 0 2 15 24 1 2 11 4. 4 4 1 13 16
VAL 114 00] 10| 10] 00| 19 30| 00| 25| 1.7} 23| 1.0| 15| 23] 151 10| 12| 10l 26 18
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Table 101: Total residue-residue interactions and average atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of B-sheets with crossing angles ‘between -30°
and 0°.

ALA |ARG |ASN jASP |CYS [GLN JGLU JGLY | HIS | wE | LEU | Lys |MeT | PHE |PRO | SER THR | TRP | TYR | VAL
ALA 0 4] 0 0 1 1 4] 0 0 5 4 1 2 2 0 1 0 1 4 8
ALA 00) 00} 00j 00 10| 10] 00] 00| 00} 1.0] 12| 1.0} 10| 28] 00§ 1.0] 0o 301 20| 1.2
ARG 0 0 0 ¢} 0 ) ‘0] o 0 2 1 1 0 1 4] 0 Q' 0 2 o
ARG j 00} 00 00} 00| 00| 00| 00| 00} 00| 20| 20| 1.0 00| 20 00! 00 00| 00] 251 0.0
ASN 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
ASN f 00f 00} 00} 00} 00) 00| 00| 00{ o0| 00| 20| ool 00! 00l 001} 00 00] 00} 00} 0.0
ASP 0 0 0o 0 1 0 1 0 0 0 1 0f. 0O 0 0 0 0 0 0 1
AspP 1 004 00} 00) 00| 1.0) 00f 10| 00f 0.0f{ 00{ 10| 00{ 00 00} 00 00 00) 00} 00| 1.0
CYS 1] O 0 1 0 1 0 0 0 0 0 1 0 1 0 0 0 0 [+ 2
Cys 110} 00| 00| 10} 00| 20 00 00| 00| 0.0 00| 30| 00| 40| 00| 00 001 00| 00¢ 1.0

GLN f10) 00} 00} 00| 20) 00| 20} 00} 0.0f 10| 0.0} 0.0] 00| 40 00| 00 1.0] 60} 00| 0.0

GW 400 00] 00| 10 00| 20| 00| o0 00| 30} 00| 0.0 ool 0.0} 0.0 201 00} 00§ 00] 0.0

GLY 00| 00| 00y 00) 00f 00 00| 00| 00| 00 00| 0o 00| 00f 00| 00 00} 00| 00} 0.0

HIS 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0] 0O 0
HIS 00f o0l 00} 00f 00) 00 00} 00] 00f 1.0] 0.0fj 0.0] 00| 0.0] 00 00 00} 00 00} 0.0
ILE 8 2 0 0 0 1 1 0 1 14 14 1 2 5 4] 0 1 2 0 14

ILE 0] 20) 00] 00] 00| 10)] 3.0f 00| 1.0} 21| 24| 40| 30| 22]) 0o0) 00l 20( 30 004 1.7,

LEU 12] 20 20 10} 00} 00} 00} 00} 00] 24| 19} 1.0] 20} 20{ 30 00| 25| 3.0 20] 1.8

LYS 10}y 10j 00} 00| 30} 00| 00) 00| 00| 40) 10| 0.0} 1.0] 00| 40| 10 40 00| 251 20

MET || 10] o0] 00| 00f 00| 00} 00} 00} 00f 30 20| 1.0| o0} 1.5 30 00 00} 70| 00§ 1.0

.PHE 251 20| 00} 00| 40| 40| 00} 00| 00| 22| 20| 00] 15] 20| 0.0f 00} 00} 00| 47 2.7

PRO ]| 00’00} 00| 00 00) 00| 00} 00| 00| 00{ 30| 40| 30f 00] 00/ 00 00| 00 00] 3.0

SER 10| 00] 00} 00 00| 00| 20] 00 0.0] 00| 00| 10| 00| 00| 00| 0.0 ,00] 00/ 1.0) 00

THR 00} 00} 00) 00].00| 10} 00} 00}, 00} 20| 25] 40| 00| 00) 00| 00| 00 20 00| 00

TRP 30] 00} 00 00} 00| 00} 00 00 00} 30 3.0} 00| 70{ 00| 00 00| 20f 00| 00| 35

TYR 201 251 00) 00} 00f 00| 00} 00| 00} 00| 20 25| 00} 47] 00| 1.0] 00) 00| 00| 1.5
VAL 8 0 0 1 2 0 0 0 0l 14 18 1 5 10 1 0 0 2 4 38
" VAL i2) 00) 00} 1.0 10} 00] 00| 0.0} 00} 1.7| 1.8] 20} 10| 27| 30| 00| 00| 35 15| 22
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Table 102: Total residue-residue interactions and average atom contacts for
Interactions are

interactions between hydrophobic side-chains.

between pairs of B-sheets with crossing angles between -60°
and -30°.

ALA | ARG JASN |ASP |CYS |GLN JGLU {GLY | His | ILE | LEU | Lys {MET | PHE {PRO {SER | THR | TRP | TYR VAL
ALA 2 Y] 0 0 0 0 0 '] 0 4 3 4] 0 2 1 0 1 1 0 4
ALA 101 00) 00f 00} 00| 00y 00| 00} 00}% 10| 1.0} 00] 00| 15| 1.0 0.0 1.0 10§ 00} 1.0
ARG 0 4] 0 1 0 0 1 0 4] 1 0 1 0 0 0 0 0 0 [+] 1
ARG 00| 00} 00] 3.0{ 00| 0.0 10} 00§ 00| 40 00} 20| 00| 00} 00 00| 0.0{ 00| 0.0{ 1.0
ASN ) 0 ] 4] [+] 0 0 0 0 0 1 0 0 0 [*] 0 0 0 0 0
ASN 00} 00| 00} 001 00| 0.0{ 0.0f 0.0f 00] 00] 1.0} 00| 00| 00) 0.0) 00} 00| 00 0.0 0.0
ASP 0 1 0. Q 0 1 0 0 0 1 4] 0 4] o] o 0 0 [ 1 1]
ASP 00) 30} 00| 00| 00} 20| 00} 00| 00| 10| 00) 00| 0.0} 0.0f 00| 00| 00| 00} 10| 0.0
CYS 0 0 ] 0 2 0 0 0 4] 1 i{. 0 1 1 0 1 0 0 0 1
CYs 004 00| 00 00} 40| 004 00} 00jfj 00} 1.0] 1.0] 0.0} 20| 80} 00} 10{ 00} 00| 00| 20
GLN 0 0 0 1 0 0 1 0 0 1 1 0 .0 1 0 0 0 2 0 2
GLN 00| 00] 00| 20| 00) 00| 10| 00 00| 10| 50] 00| 00} 50] 0o0f 00| 00 151 00] 25
GLU 0 1 0 0 0 1 0 0 0 1 0 1 0 1 [+] 0 0 0 1 0
GLU 00t 10| 00} 00j 00} 10} 00} 00) 00} 1.0] 00| 20} 00| 20| 00} 00] 00) 00| 1.0 00
GLY 0 0 0 0 4] 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 ‘0
GLY 00} 00} 00] 00| 00} 00 00) 00{ 00| 0.0f 00) 00| 0.0] 00| 0.0} 0.0 00| 00 0.0 0.0
HIS 0 0 0 Y] o ©O 0 0 ] ] [ 1 1 [*] 0 0 0 0 3] [*]
HIS 00] 00| 00f 00} 00 00} 00f 00| 0.0} 00| 00} 1.0] 50} 0.0} o0} 0.0| 0.0] 00{ 00| 0.0
ILE 4 1 0 1 1 1 1 0 0 8 11 2 1 3 2 0 2 [y 5 8
ILE 0] 404 00| 10| 10] 10} 10)| 0.0 0.0y 20} 18| 30{ 10| 40| 25] 00 15| 00| 20| 1.8
LEU 3 0 1 0 1 1 0 0 0 1t 13 0 O] 4% 0O 0 1 1 0 10
LEU ol o0 10] 00§ 10) 50} 00} 00| 00| 18] 1.8} 00| 00| 1.2} 0.0} 00| 1.0f 70} 00} 1.7
LYS 0 1 0 0 0 0 1 0 1 2 0 0 [*] 0 0 o] 2 2 1 0
LYS 004f 20) 00| 00| 00} 00} 20} 00 10] 3.0} 00| 00| 00] o0} 00f 00| to| 20 50 0.0
MET 0 0 [¢] 0 1 0 [ 0 1 1 0 0 0 2 2] 0 0 0 0 1
MET 1 00] 00) 00} 00} 20) 00| 00| 0.0} 50{ 1.0] 00| 00| 0.0 35] o0 00| 0.0 00] 00| 20
PHE 2 0 0 0 1 1 1 0 0 3 4 0 2 0 11. 1 2 0 1 10
PHE 5] 00) oo o0} 80| 50| 20} 00] 00| 40f 12] 0.0 35 00} 20| 2.0| 20| o0 10| 1.8
PRO 1 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 0 2 0 2
PRO 10) 00} 00| 00§ 00| 00} 0.0} 00| 00| 25} 0.0) 0.0{ 00| 20} 00| 0.0|] 00]100] 00| 1.5
SER 0 0 0 0 1 0 0 0 0 0 0 0 Y 1 0 0 0 1 1 0
SER 00} 00| 00} 00| 10) 0.0} 00) 00 0.0] 00| 00} 00| o0f 20} 00] 00 00} 20 1.0} 0.0
THR 1 0 0 0 0 0 0 of of 2| 1 2] o] 2 0 ol o o 0 2
THR 0] o0} 00 00} 00 00) 00] 00f{ 00| 1.5{ 10| 1.0} 0.0 20} 0.0} 00] 00} 00] 00| 1.0
TRP 1 0 0 0 0 2 0 0 0 0 1 2 0 0 2 1 0 0 1 1
TRP 10) 00 00] 00| 00| 15¢ 00} 00| 00} 00| 70{ 20| 0.0} 0.0{10.0]| 20| 00| 00| 20 80
TYR 0 0 0 1 0 0 1 4] 0 5 0 1 0 1 0 1 0 4 2 4
TYR 00} 00 00} 10) 00 004f 4.0f{ 00} 00| 2.0} 00| 50} 00| 1.0] 0.0} 10} 00| 20| 10 22
VAL 4 1 0 0 1 2 0 0 0 8 10 0 1 10 2 0 2 1 4 16
VAL 10 10] 00} 00} 20} 25 00 0.0y 00¢f 1.8} 1.7| 00{ 20| 18] 1.5} 00} 1.0] 60 22} 1.6
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Total residue-residue interactions and average atom contacts for
Interactions are
between pairs of B-sheets with crossing angles between -90°.
and -60°.

ALA |ARG | ASN | ASP | OYS | GLN1GLU | GLY | HiS | ILE | LEU | LYS |MET |PHE |PRO | SER | THR | TRP | TYR | vAL |
ALA 0 0 0 0 0 0 o-f 0 0 4 8 0 0 0 0 i o0 5 2 1
ALA 1 00| 00 00| 00| 0.0) 00| 00] 00] 0.0f 15| 12| 00| 00) 00| 00| 10| 00| 181} 401 1.0
ARG.{f 0 0 0 0 0 0 0 0 0 0 ol © 0 0 0 0 0 0 0 0
ARG § 00 00| 00) 00} 00} 0.0} 00| 00| o0} 00f 00| 00] 00| 00| 00f 00] 00| 00!l 00| 00
ASN 0 ol o [+ 0 ol o 0 0 of 1] o 0 0 5} 3} 0 0 0 0
ASN j o0} 00} oo} 00} 00) 00} 00| 00| 00} 00) 1.0} 00| 00| 00| cof oo oo| 0ol 0o} o0
ASP 0 5} 0 o] 1 0 1 0 0 0 3 ol "o 1 0 0 0 1 0 0
ASP fl0o0f 00f 00| 00| 20) 00| 20| 00} 00l 00 1.7| 00| 00f 20] 00} 00| 00! 10 00/ 00}
cYs 0 0 0 1] o 0f o0 0 0 0 4 0 0 ol o [ 0 0 0 0
Cys foo| 00| 00| 20| 00} 00) 00j 0.0f o0 00| 1.5) 00] 00] 00| ool 10} 00} 00| 00/ 00
GLN 0 0 0 0 0 0 o 0 0 1 3 0 0 0 0 0 0 2 [5] 0
GLN || 00| 00| 00| 00| 00| 00) 00] oof-00| 10| 1.3] 00| 00| 00| oof 00| 00) 50§ 00 [ 00
GLU [*) [5] 0 1 0 0 0 o] o 0 0 0 0 0 0 0 0 2 1 [1}
GLU 00 00} 00] 20) 00} 00} 00{ 0.0) 00| 00| 00| 00f 00] 0.0l 0.0] ool ool 35 101 00 .
GLY o] o 0 0 0 0 0 0of 0 0 0 0 0 0 0 0 o] o} o 0 |
GLY 00| 00| 00| 00| 00f 00 00} 00} 0.0f{ 0.0f 0.0} 00| 00] 00| co] oo} o0of 00| 00 00 ;
HIS 0 ol o 0 0 ol -0 0 0 0 2 0 0 2 o] o 0 0 0 1 ;
HIS § 00j 00} 00] c0j 00| 0.0} 00) 0o oo} oo} 1.5] o0} ool 30 oof 00| 00 0ol 0ol 1.0
ILE 4 0 0 o] o 1 [5} 0 0 41 1] o 0 5 2 1 0 3 2 4
ILE 15| 00) 00 00}f 00) 10| 00} 00 00] 15] 21} 0.0] 00| 32| 15| 1.01 00] 20] 15| 4.5 ,
LEU 8 ol 1 3 4 3 0 0 2{ 11] 20 0 o] 12 0 [5} 3 2 3} 13 |
LEU f12) 00} 0] 1.7] 15} 13]) 00] 00| 15| 21| 16] 00] 00| 20| 00] 00| 20! 40| 40/} 1.4 3
LYS 0 0 0 [5} 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 ;’
Lys oo} o0 00| 00 00| 00} 00} 0000} 00 00] 0ol 20} 00} 00] 00 00| 00! 00! 00 3
MET 0 3} 0 0 0 0 0 0 0 0 0 2 [’} 2 0 0 0 0 0 0 |
MET ] 00| 00) 00| 00| 00| 0.0} 00) 00 o0 00} 00| 20| 00| 30| 00| 00| 00 00l 00| 00 1
PHE 0 0 0 1 0 0 0 0 2 s 12} o 2 2 0 0 0 3 0 3 ,
PHE ] 00| 0.0l 00| 20| 0.0] 0.0 00| oo} 30| 32] 20! 00| 30| 20] oo 00} 00l 1.7] 00| 1.71 ;
PRO 0 0 0 0 0 0f o 0 0 2 0 0 0 0 0 0 0 1 0 1 ‘
-PROJl00) 00} 00] 00] 00} 00f 00| 00| 0.0] 15] o.o| oo] oo oo0] 0.06] 00| 00} 10| 00| 30 ‘
SER 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 o] o 0 ;
SER | 101 00} 00] 00} 10| 00} 00) 00 00)] 10{ 0.0] 00} 00 0.0) 0.0 00| 00) 00} 00| 0O ‘
THR 0 0 0 0 0 0 0 0 [’} of 3] o 0 0 0 0 0 0 0 1 :
THR || 00] 00)] 00 00} 00} 00} 00| 00 0.0] 00| 20| 00| 00| 00| 00 o0l 0ol 00| oo 1.0
TRP 5 0 0 1 0 2 2 0 0 3 2 0 0 3 1 o 0 0 0 2
TRP 1 16] 00 00] 1.0 00| 50| 35| 00| 00] 20| 40] 00} 00] 1.7] 10| 00] 001 0o} 00| 3.0
TYR 2] ol of of o of 1 ol ol 2| 3] of o} o] o] o] o] ol 2f o !
TYR | 40| 00| 00} 00} 00} 00| 10} oo} 00| 15| 40fj 00| 0.0] 00] o0 00| 00! 00| 201 oo ,
VAL 1 0 0 0 0 0 0 0 1 4{ 13 0 0 3 1] o 1 2 of 8¢} ‘
VAL 11 10} 00] 00| 00] 00| 00) 00| 00} 10} 15] 14| 00} 00| 17| 36| 00| 10! 30| 00| 1.8
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Table 104: Total residue-residue interactions and average atom contacts for
Interactions are
between pairs of B-sheets with crossing angles between -120°

interactions between hydrophobic side-chains.

and -90°.

ALA JARG | ASN | ASP i CYS |GLN |GLU faLy | His | e | Leu | Lys |MeT |PHE [PrRO | sER | THR | TRP | TYR | VAL
ALA 0] 0] o0f o] of 1 0f of o 4] 2} 1] ol 21 o1 21 11 of ol—=%
ALA ] 00f 00} 0o] 0o oo 10] 00f 00f 00] 1.0]| 20{ 1.0] 00] 1.5] 0ol 10] 20| 00] 601 oo
aray ol oy o] of of of o] of o ol of ol 1 of 2§ of o] o ol 2
ARG ] 0.0] 00] 00 00f 00 00} 00f 00 00] 0.0] 00[ 00| 30| 00| 35] 00] 00] 001 00| 40
ASN oy o} o] of of of af of of o] 2] o] of of o o] ol ol ol 1
ASN J10.0) 00| 00} 00] 00} 00} 0.0/ 00] 06] 0.0} 1.0] 00| 00| 00| 00] 00| 00| 001 001 20
ASP o] ol o] of o of of ol ol 4| of o] o] o ol ol of ol <1 o
AsP 1l 0.0] 00j 00 00! 00| 00} 00 00 00 1.5] 00| 00| 00l 00| 00| 00] 0ol 0ol 20| oo
cYs 9] o] o] of ol of of of of ol 11 o] o of o] ol of ol of 1
Cys oo) 0o 0.0] 00} 00J 00 00| ool 00| 00| 20{ 00| 00| 00| 00| 00} 00] 00 00| 40
GLN 1 of o] ol of of o] of of o 1] of ol o] of ol ol ol ol 3
GLN j1 10| 00fj 0o] 00| 00| 00) 0.0} 0.0] 0.0] 00| 1.0f 00| 00| 00| 00| 00f 00] 00| 001 10
GLU 0 0 [+} 0 0 0 0 0 0 0 2 0 0. o{ © ol o 0 0 1
GW floo) 0ofoo] 00} 00 o00f 00 00| 00 0o 10/ 00| 00] 00] 00] 00| 00f 001 00l 10
GLY 0] o] o] o] of o} o] o] of o] ol ol ol of o ol ol ol ol o
GLY |00} 00} 00] 00| 00f 00 00| 00J 00| 00| 00| 00 00| 00] 0.0f 00) 00} 001 00| 00
HIS 0] o] o) o] o] of of o of o of-0] of of of o] o] of ol o
HiS |1 00j 0o} 00f 00] 00f 00} 0.0] 00 00| 0.0f 00[ 00| 00] 00] 00l 00] 00] 00| 0ol oo
ILE 4l o] of af o of of of ol 2| 2§ of of 21 1 2| of 2| 2§ s
e |10} 0o) 00j 15]| 00| 0.0| 00} 00f 00| 10| 20| 00| 00] 10| 20] 10 00| 35] 20| 22
teu .l 2] of 2] ol 1 1 2] ol ol 2T 20f o] o] sl 1 ol 2] 1| - 1] a
LEU [[ 20} 00] 10) 00| 20| 1.0| 10] 00 00| 20} 14] 00] 00| 20| 10| ool 10} 301 80| 18
LYS 11 ol of of ol of ol of of of of ol 21 of ol of 1 1 1 1
Lys y10y00f 00!l oof 0o oof 00f 00[ ool 00f 00! 0.0] 15] 0.0] 00| ool 10| a0 a0l 10
METYH of 1] of of ol of "ol o o] of ol 2| a| ol ol 21 of 3 1[ o
MET J 00| 30] 00| 00| 00| 00| 00] 00] 00f 0.0f 00| 15| 1.0f 0.0} 00| 1.5] 00l 1011201 o0
PHE 2) o} o] o] of of o] ol of 2] s o ol 4 ol 21 3] 11 ol =2
PHE | 1.5] 00} oof 00| 00| o.0] 0of 00f oof 1.0[ 20| 00f{ 00] 10| 00| 30 1.7] 50} 00] 20
prROH o] 2] of ol o o] o] of ol 1 1] of of of of ol t]| o] ol o
PRO 0.0| 35| 00| 0.0] 00{ 00| 00| 00| 00f 20 10 60| 00 00 00| 00| 10| 00| 00 o0
SER 2| o] oj.0| of o} o of of. 2] of of 2| 2l of o] ol of ol o
SEA || 10! 00) 00f 00 00| 00f 00f 00f 00f 10| 00 00| 15| 30| 00} 00| 00| 001 001 o0
THR 1] o) ol of ol of of ol of o] 21 1] ol 3l 1 o] of o] 2| 1
THR ) 20§ 00) 00) 00} 00} 00! 00] 00] 00l 00| 10| 10] 00 1.7] 10| 0o}l 00| oo 45| 10
TRP of o] of of of of o] o of 21 1 1 1 1 ol ol o a| of 1
TRP jl 00| 0ol ool oo 00 o.0f 00) 00f o0f a5] a0] 40[ 10| 50| 00| 00| 00| 651 001 30
TYR ol ol of 1§ of of o] o] ol 21 1 1 1] ol o] o] 2] of of o
TYR 1 0.0] 00| 00} 20] 00| 00[ 00| 00| 00| 20f 80 40]120] 00] 00| 00| 45| 00 oo oo

VAL ol 2f 1] of 1 1 1 o] o] s| a| 1 ol 2] o o] 1 1 ol 4]

VAL j00) 40 20) 00] 40} 10| 1.0 00| 00 22| 18} 1.0] 00| 20| 001 00| 10| 301 00 10
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Table 105: Total residue-residue interactions and averag'e' atom contacts for
interactions between hydrophobic side-chains. Interactions are
between pairs of B-sheets with crossing angles between -150

and -120°. ‘

ALA |ARG ASN | ASP | CYS | GLN |GLU |GLY | HIS | ILE | LEU | LYs |MET |PHE |PRO | SER | THR | TRP | TYR VAL
ALA 0 0 0 0 0 0 0 0 0 2 0 0 o 0 0 0 1 0 1 2
AlA l]| 001 00} 00} 00} 00) 00] 0.0] 00f 00| 15| 00] 00} 0.0] 00} 00[ 00] 10] ool 201 15
ARG 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0. 1
ARG H 00} 00| 00] 00] 00| 00] 20| 00f 00| 25] 00| 00] 00f 0.0] 00| 0.0] 00] 00| o0 1.0
ASN 0 0 0 1 0 0 0 0 o 1t 0 0 1 0 0 0 0 ol o 0
AsN 1 00 00| 00| 10f 00] 00] 00] 00| 00l 10| 00| 0o 30] ool ool oo 00{ 00{ 0.0] 00
ASP 0 0 1] 0 0 0 0of o 0 1 0 0 0 0 0 0 1 0 0 1
AsP  00) co] 10| 00| 00| 00| 00| 0.0f 00} 1.0] 00} 00] 00| 00| 00| 00 10] 00 00 2.0
CYS 0 0 0 0 [}} 0 0 0 ol o 0 0 0 0 0 0 0 0 1 1
Cys §00] 00) 00) oof 00} 00| 00} 00| 0.0f 00| 0o] 00] 00| 00| 00| 00f 00| 00| 101 10
GIN{ o 0 0 0 0 0 0 0 1 0 2 0 0 o] 1 0 o} o 1 1
GLN J 004 00) 00) 00} 00| 00| 00f 0.0 3.0f 0.0] 15| 00| 0.0f 00| 10| 00| 00| ool 801 10
GLU 0 1 0 0 of{ -0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
Gl y 00} 20] 00| 00| 00| 00| 00} 0.0} 00| 00} 00| 0.0f] 00| 00] 00l 00| 10f 00| 10 00
. GLY 0 [5] 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q
GLy 100t 00f 00] 0.0] 00f 00] 00| 00f 00] 00| 00f 00] 00] 0.0] 00| 0.0] 00| 00| 00| 00
HIS 0 ol o 0 0 1 0 0 2] 1 0 0 0 0 Q o] o 0 0 0
HIS 00) 00} 00} 00] 00| 30) 00] 00| 1.0] 1.0) 00| 00] 00| 00f 00| 00| 00} 00| 00} 00
E f| 2 2 1 1 0 0 0 0 1 2 5 1 i 3 o] 1 1 1 2 2
ILE 151 25) 104 10| 00) 00| 00| 00| 10} 20| 22| 30| 1.0] 53] 00| 10| 10| 10| 25} 1.0
LEU 0 0 0 o] © 2 0 0 0 5 8 0 0 7 3} 2 0 2 3 5
LEU [f 004 00 00| 00) 00| 15| 00] 00} o0{ 22| 22] 00| 00| 29} 00| 10 00| 45| 30| 16
LYS 0 0 o 0 o]l o 0 0 0 1 0 21 o [3} 0 0 1 1 0 0
Lys ool 00| 00f 00) 00} 00| 00| 00| oo} 30| 00 1.0[ 0.0l 00| 00| 00| 10| 8ol ool o0
MET 0 0 1 0 0 0 0 of o 1 0 0 0 0 2 0 0 1 0 1
MET || 00| 00} 3.0f 00| 00| 00} 00] 00f 00] 1.0} 00| 00] 00] 0.0f 20) 00| 00| 20} 00| 1.0 ‘
PHE 0 0 0 0 o{ © 0 0 [}} 3 7 0 0 4 0 1 0 0 0 3
PHE # 004 00} 00f 00} 00| 00 0.0] 00] 00 53| 28| 0.0} 0.0] 35| 00 10| 00| 00| 00} 823
PRO 0 ol o 0 0 1 0 0 0 0 0 0 2 0 0 0 0 2 0 (]
PRO ] 00| 00) 00| 00| 00} 10| 00 0.0]| oof 00| 00| 00| 20 00| 00| 00 00| 20| 00 00
"SER 0 0]. 0 0 0 0 [5} 0 0 1 2 0 0 1 0 0 0 0 [3} 1
SER ] 00) 00| 00) 00} 00| 00f 00| oo 0.0 1.0( 10| 0.0] 0.0] 10| 00} 00| 00| 00| 001 10
THR 1 .0 0 1 5] 0 1 0 0 1 0 1| .o 0 0 0 2 0 0 1
THR § 104 00| 00] 10] 00| 00} 10| 00| 00| 10| 00| 1.0] 00| ool 00| 00| 10| 00| 00| 30
TRP 0 0 0 0 o] o 0 0 0 1 2 1 1 0 2! o 0 2 3 2
TRP 004 00 00 00| 00 00{ 00 0.0] 00] 10| 45} 80| 20| 00| 20] 00| 00] 30| 53] 25
TYR 1 0 0 0 1 1 1 0 0 2 3 0] o 0 [3 0 0 3 0 0
TYR  20] 00} 00j 00| 10| 80| 1.0] 00| 00| 25| 30} 0.0]) 00 00| 00| 00| 00| 53] 00| oo
VAL 2 1 2} 1 1 1 0 0 0 2 5 0 1 3 0 1 1 2 0 6|
VAL [ 154 10} 00] 20] 10} 10} 00| 00} 0.0} 10| 18] 00| 1.0] 83| 00| 10| 30| 25| 00} 20
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Table 106: Total residue-residue interactions and average atom contacts for

interactions between hydrophobic side-chains. Interactions are
between pairs of B-sheets with crossing angles between -180°
and -150°. :

ALA |ARG |ASN | ASP ICYS | GLN IGLU |GLY | HIS | ILE | LEU | LYS ImMET |PHE |PRO | SER | THR| TRP | TYAR | VAL
ALA 0 0 0 3 0 2 0 0 0 1 3 0 0 2 [ 5] [ 0 1 2
ALA 00| 00 00} 10f 00| 10f 00} 00] 00| 10| 1.3] 0ol 00| 15] 10| cof 10 00} 201 3.0
ARG 0 o o] 1 0 o 1 0 0 0 0 0 0 1 0 0 2 11 2 3
ARG 1 00| 00f 00] 10] 00| 00) 20} 00| 0.0f 00| 0.0] 0.0 00l 20| 0.0l 00| 20]120] 35 33
ASN 0 0 3} [3} 0 1 0 0 0 2 2 0 0 0 0 0 0 0 0 0
ASN # 00| 00| 00} 00| 00| 10/} 0.0} 0.0] 00f 20| 20] 00| 00 00 00] 00| 00l 001l 00 00
ASP 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
ASP § 10f 10) 00)] 00} 00| 00) 00) 00| 00| 00fj 0.0} 00] 00} 0ol 00| 1.0{ 00| ool 20} 1.0
cYS 0 0 0 0 0 0 0 ol 1|- o 0 0 0 0 0 0 0 0 2 0
cys h0of 00) 00) 00f 00 00} 0.0f 00| 1.0] 00| 00} 0.0] 0.0f 00] 00| 00§ 00| 00| 101 00 - -
GLN 2 0 1 0 0 0 1 0 1{°0 0 0 0 1 2 0 0 0 1 1
GIN 1 10} 00] 10) 00 00) 00} 10/ 00| 20] 00, 00| 00| 0.0] 20 10| 00| 00l ool 30} 20
GLU 0 1 0 0 0 1 0 0 ol 2 1 3 0 0 1 1 0 0 3 2
GW floo) 20) 00) 00) o0) 10) 00| 00| oof 15f 1.0 27 00l 00| 20| 1.0] 00| 00| 27| a0
GLY of{ o0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GLy o0 00) o0) 00} 00) 00| 00| 00 o.o| 0.0] 00) 00] 00| 00| 00] 00 00| 00l 00} 00
HIS 0 0 [1} 0 1 1 0 0 0 0 0 0 0 1 0 0 1 0 1 0
HiS loo| oo) oof 00} 10 20| 00| 00| 00| 00| 00| 00] 00| 10| 00| 00| 301 00} 401 00
ILE 1 0 2 0 0 0 2 0 0 2 3 0 0 2 1 1 2 1 3 7
ILE 104 00] 20) 00| 00} 00| 15] 00f 00} 1.0] 20] 00f 00| 25| 40 10| 25| 10} 30/ 1.3
LEU 3 0 2 0 0 0 1 0 o] 6] 14 2 1 3 0 0 5 3 2 8
LEU # 13] 00) 20f 00| 00| 00] 10} 00] 00| 1.7 23| 1.0] 80{ 40| 00| 00| 14| 1.71 151 24
LYS 0 0 0 0 0 0 3 0 0 0 2 0 1 1 0 0 2 1 o]
LyS |00} 00| 004 00] o0) 00| 27| 00] oof 00| 10{ 00| 1.0/ 30| 00] 00| 15120 00| 20
MET 0f o 0 0 o} .0 [1] 0 0 0 1{ 1 0 1 1 0 0 0 0 1
MET }| 00 00} 00} 00| 00| 00) 00| 00| 60f 00| 80| 10} 00| 60| 30{ 00| 00| 00}] 001 20
PHE 2 1 Q 0 0 1 0 0 1 21 3| 1 NG 0 1 0 0 5 4
PHE ) 1.5) 20| 00f 00| 00) 20) 00| 00| 10] 25| 40) 30] 60] 57| 00| 30} 00] 00] 201 35
PRO 3 0 0 0 0 2 1 0 0 2 0 0 1 0 0 1 1 1 0 0
PRO | 17| 6.0 0.0) 00| 00 1.0] 20| 00} 00| 25] 00] 00| 30| 00| 00| 20 10| 101 00 o0
SER 0 0 0 1 0 0 1 0 0 1 0 0] o 1 1 2 1 0 1 1
SER #§00) 00} 00} 10} 00) 00| 1.0f 00| 00} 10| 00} 0.0{ 00| a0 20! 10l 10] 0ol 501 1.0
THR 1 2 0 0 0 0 0 Q 1 2 5 2 0 0 1 1 4] o 2 2
THR | 1.0} 20) 00| 00| 00} 00) 00| 0.0} 30] 25| 14| 15| 00} 00| 10] 1.0) 1.5] 00| 25 1.0
TRP 0 1 0 0 0 0 0 0 0 1 3 1 0 0 1 0 0 2 1 0
TAP 00120 o0} 00fj 00| o0} 00/ 00| 00f 1.0f 1.7}120] 00| 00| 10| 00| 00 |t100] 101 00
TYR 1 2 0 1 2 1 3 0 1 3 2 0 0 5 0 1 2 t{ .4 5
TYR fl 20} 35| 00| 20 10| 30] 37} 00| 10| 30| 15] 00| 00| 20] 00} 50 25| 10| 20/ 20
VAL 3 3 0 1 0 1 2 0 1 8| .8 1 1 4] 1 1 2 0 5 4
VAL jj10] 33} 00) 10} 00] 20| 40)| 00 1.0f 1.2} 21| 20} 20| 35| 10| 1.0) 10f 0ol 201 40
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Amino acid preferences by relative position with respect to nearest backbone contacts - for pairs of

a-helices with crossing angles between 0° and 30°.

Table 107

198

ILE JLEU ILYS [MET |PHE |PRO |SER |THR |TRP |TYR |vAL

ALA ARG |AsN |AsP |cYs |GLN |GLU |GLY | HIS

1
0
0
0
0
2
2

1

0
2

6
2

4

4
5

1.

4

2.
1
1
2
1

0
0
0

POSITION 12

POSITION 11

POSITION 10

POSITION 9

POSITION 8

POSITION 7

POSITION 6

‘

POSITION 5

POSITION 4

POSITION 3

POSITION 2
POSITION 1

POSITION 0

POSITION -1

POSITION -2

POSITION -3

POSITION -4

POSITION -5

POSITION -6

POSITION -7

POSITION -8

POSITION -9
- POSITION -10

POSITION -11

POSITION -12




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

a-helices with crossing angles between 30° and 60°.

Table 108
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Table 109

Amino acid preferences by relative position with respect to nearest "backbone contacts for pairs of

les between 60° and 90°.

ith cross

ices wi

a-hel
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ILE |LEU |LYS [MET |PHE |PRO |SER {THR |TRP |TYR | VAL

ing ang

ALA |ARG ASN ASP |CYS |GLN |GLU |GLY { HIS

0
0
0
0
0
0
1
1

0
0

1
0
0

0

1

0
0

0
0
0

0
0
0
0

ON 12

T
T
T
T

POS
POS
POS
POS
POS

ON 11

ON 10

ON 8
TION 8
T

ON 7

POS
POS
POS

TION. 6
T

ON §

POSITION 4

ON 3

POSITI

ON 2
ON 1
ON 0

POSIT
POSITI
POSITI

ON -1

POSIT

ON -2

POSIT

ON -3

POSIT!

ON 4

POSIT

ON -§

POSIT

ON -6

POSIT!

ON -7

ON -8

T
T

ON -9
TION -10

POS
POS
POS
POS

ON -11

T




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

a-helices” with crossing angles- between 90° and 120°.

Table 110
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pairs of

Amino acid preferences by relative position ‘with respect to nearest backbone contacts for

Table 111

ices with crossing ang

a-hel

202

ILE |LEU [LYS |MET {PHE |PRO |SER |THR |TRP |TYR |vAL

les between 120° and. 150°.

ALA |ARG JASN |ASP |CYS |GLN |GLU |GLY | HIS

2
1
1

6
3
4

5
4

6
5

1
.5
1

3

6
3

0
2
4
2
2
2
3

0

ON 11

T
T
T

ON 10

ON 9

POS
" POS

POS

ON 8

POSIT

ON 7

POSIT

ON 6

SITI

PO
POSITI

ON 5

ON 4

POSIT!

ON 3

POSIT!

ON 2

ON 1
ON 0o

POSIT
POSIT!
POSIT

ON -1

POSIT

ON -2

POSIT

ON -3

POSIT

ON 4

ON -5

T
T

ON -6

ON -8

ON -9

ON -10

ON -11

POS
POS
POS
POS

POS

POS
POS
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Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

a-helices with crossing angles between 150° and 180°.

Table 112

203

ILE |LEU |LYS |MET |PHE |PRO|SER |THR |TRP |TYR | VAL

ALA |ARG |AsN |AsP Jcys |GLN |GLU |GLY | HIS

2
0
1
1
1

2

0

Y
6
5
3

'8
3
-2
3
3
1
1
0
2
3
5
0
2

ON 1t

T

ON ¢

ON 8

ON 7

POS
POS

POS
POS

POS
POS
POS
POS|
POS
.POS
POS

ON 6
TION §

T

ON 4
TION 3

T

ON 2
TION 1

T

ON 0
TION -1

T

POS

POS
POS
PO

T

ON -2
SITION -3

ON -4

POSIT!

ON -5

POSIT!

ON -6

ON -7

T
T

ON -8
TION -9

POS
POS
POS
POS

ON -10

ON -11

T
T

POS




id preferences by relative position with respect to nearest backbone contacts for pairs of

Amino aci

Table 113

a-helices with crossing angles bétween -30° and 0°.
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Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

a-helices with crossing angles between -60° and -30°.

Table 114

205

10

ILE |LEU |LYS |MET PHE PRO |SER |THR |TRP |TYR | VAL

ALA |ARG [ASN JASP |CYS |GLN |GLU {GLY | HIS

5
1
3
2
2

9
4
4
7

6

8
10
10

9
5

8
5
2
3
8
0
1
3
0

1

ON 11

=
T
T
=
T

ON 10

ON 9

POS
POS
POS
POS!
POS

ON 8

ON 7

POSITION 6

ON 5

POSIT

ON 4

POSIT
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ON 1
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"Amino acid preferences by relati

Table 115

les between -90° and -60°.

ices with cross

a-hel
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ILE |LEU [LYS |MET |PHE |PRO |SER |THR {TRP |TYR | VAL

ing ang

ALA ARG [ASN |ASP |CYS |GLN |GLU |GLY | HIS

0
2
0
2
1
1
5

1

o
3

0
2

5
4

1

Y
0
3
2

1

2
1

0
0

2]

ON 11

T
T

ON 10

POS
POS

ON 9
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Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

a-helices with crossing angles between -120° and -90°.

Table 116

el

| I J—
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ILE [LEU |LYS |MET |PHE |PRO |SER |THR |TRP |TYR | VAL

1

0

ALA |ARG |ASN [ASP |CYS |GLN |GLU |GLY | HIS

1
1

0
0

1

2
5

0
0
2

3
1
0

8
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1

3
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0
0
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ILE |LEU |LYS |MET |PHE |PRO |SER |THR |TRP |TYR | VAL

0

ALA |ARG |ASN |ASP |CYS |GLN |GLU [GLY | HIS
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1
0
0
0
0
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0
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1
1

0

1

0

1

0
1

0
0
0

1

ON 11

=
T
T
T

ON 10

ON 9

ON 8

POS

POS
POS

POS

ON 7

POSIT!

ON 6

POSIT

ON 5

POSITI

ON 4

POSIT!

ON 3

POSITI

ON 2
ON 1
ON 0

POSITI
POSIT
POSIT

ON -1

POSIT

ON -2

POSIT

ON -3

POSIT

ON -4

POSIT

ON -5

POSIT

ON -6

T
T
T

ON -7

ON -8

ON-10

ON -11

POS

POS
POS
POS

POSIT

T

POS




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

Table 118

les between -180° and -150°.

ing ang

a-helices with cross
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ILE |LEU [LYS |MET |PHE |PROISER |THR [TRP |TYR | VAL
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el

d preferences by relative position with respect to nearest backbone contacts for a-helices

and R-sheets with crossing angles between 0° and 30°.

Amino aci

Table 119
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Amino acid preferences by relative position with respect to nearest backbone contacts” for a-helices

and R-sheets with crossing angles between 30° and 60°.

Table 120
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T
T
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T
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pect to nearest backbone contacts for a-helices

and 90°.

Amino acid preferences by relative position with res
and R-sheets with crossing angles between 60°
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tion with respect to nearest backbone contacts for a-hel

and RB-sheets with crossing angles between 90° and 120°. .

ive posi

Amino acid preferences by relati

Table 122
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ILE |LEU {LYS |[MET |PHE |PRO [SER |THR |TRP |TYR |VvAL

ALA JARG |ASN JASP |CYS {GLN |GLU |GLY | HIS

0
0
3
2
2

0
2
0
1

0
1
1

0
0

1

0
0
0
0
0
0
0
0

ON 11

T
T

ON 10
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T

T
T

ON 8
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POS
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POS|
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ON 4
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ON 3
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ON 2
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ON 1
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ON O
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POSIT

ON -2
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ON -3

POSIT

ON 4
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POS
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T
T
T

ON -6

ON -7.

TION -8

ON -9

ON -10

ON -11
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Amino acid preferences by relative position with respect to nearest backbone contacts for a-helices

and RB-sheets with crossing -angles between 120° and 150°.

Table 123
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ILE |LEU |LYS |MET |PHE |PRO|SER JTHR |TRP [TYR | VAL

ALA JARG [ASN |ASP [CYS |GLN |GLU |GLY | HIS

1
1

3

0
2
1

2
0
5

2

1
2
3

2

1

0

1

0
0
0
0
0

0
0

ON 11

=
T
o
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ON 10

ON 9

ON 8
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ON 7
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T

T
T

ON 4

ON 3
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ON 1
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T
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T
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T
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Amino acid preferences by relative position ‘with respect to nearest backbone contacts for a-helices

and B-sheets with crossing angles between 150° and 180°.

Table 124
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ILE |LEU |LYS |MET |PHE |PRO [SER |THR |TRP |TYR | VAL

ALA ARG |ASN |ASP |CYS |GLN |GLU |GLY | HIS®

2
2
0
5
0
0
3
8

6

3
3
4

3
0

0
2
4
1
2

1

0
1
1

ON 11

T
T
T
T
T

ON 10

ON 9

ON 8

ON 7
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POS

POS
POS
POS

ON 6

POSITI

ON &

POSIT

ON 4

POSIT

ON 3

POSIT!

ON 2
ON 1
ON ©

POSIT
POSITI
POSIT

ON -1

POSIT

ON -2

POSIT

ON -3

POSIT!

ON 4

POSITI

ON -5

POSIT

ON -6

T
T
T

ON -7

ON -8

ON -10

ON -11

POS

POS
POS
POS

POSIT!

T
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Amino acid preferences by relative position with respect to nearest backbone contacts for a-helices

and RB-sheets with crossing angles between -30° and 0°.

Table 125
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ILE |LEU |LYS |MET {PHE IPRO |SER |THR |TRP |TYR {VAL

ALA JARG {ASN |ASP |CYS |GLN |GLU |GLY | HIS

0
2

1

0
0
2
1
1

. 0

0
0

0

1

0
0
0
[o]

0
0
0

0
0
0

ON t1

T
T

ON 10

TION 9
T

T
T

ON 8

ON 7

ON 6

POS
POS
POS

POS
POS
POS

ON §

POSIT

ON 4

POSIT

ON 3

POSIT

ON 2
ON 1

POSIT
" POSIT

ON 0

POSIT

ON -1

POSIT

ON .-2

POSIT

ON -3

POSITI
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ON -4

T
T

ON -5

TION -6

ON -7

ON -8

ON -9

ON -10

ON-11

POS

POS
POS
' POS

POS
POS
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Amino acid -preferences by relative position with respect to nearest- backbone contacts for a-helices

and R-sheets with crossing angles between -60° and -30°.

Table 126
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th respect to nearest backbone contacts for a-helices

ion wi

and B-sheets with crossing angles between -90° and -60°..

Amino acid preferences by relative posit

Table 127
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ILE |LEY |LYS |MET |PHE |PRO|SER |THR |TRP |TYR | VAL

ALA |ARG |ASN |ASP |CYS |GLN [GLU |GLY | HIS

0
0
0
0
0
0
0
0
0

0,
0
0
0
0
0
0
0
0
0
0
0
0
0

ON 11

=
T
T
=
T
T
T
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ON 10

ON 9

ON 8

ON 7
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POSIT
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ON -5

T
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Amino acid preferences by relative position with respect to nearest backbone contacts for a-helices

and B-sheets with crossing angles between -120° and -90°.

Table 128
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Lt

Amino acid preferences by relative position with respect to nearest backbone contacts for a-helices

and B-sheets with crossing angles between -150° and -120°. ~

Table 129
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th respect to nearest backbone contacts for a-helices

i

-180° and -150°.

d preferences by relative position w

: Amino aci

Table 130

and R-sheets with crossing angles between
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Table 131

Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between 0° and 30°.
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Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between 30° and 60°.

Table 132
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ILE [LEU |LYS |MET |PHE |PRO|SER |THR [TRP |TYR | VAL

ALA ARG |ASN |ASP |CYS |GLN |GLU {GLY | HIS

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0.
0
0
0
0
0
0
0
0

ON 11

=
T
T
=

ON 10
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POSITION &
POSIT

ON 5.

ON 4
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ON 3
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ON 2
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ON o

T
T
=
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ON -2

ON -3
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ON 4

POSIT

TION -5

TION -6

ON -7

ON -9

ON -10

ON -11
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POS
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POS
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bl

Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between 60° and 90°.

Table 133
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ILE |LEU |LYS [MET |PHE {PRO |SER |THR |TRP |TYR | VAL

ALA |ARG |ASN [ASP |CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0
0
0

1

0
0
0

0
0
0
0
0
0
0
0
0
0
0

ON 11

=
=
=
T
=
T
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ON 10
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T
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Amino acid preferences by relative position with respect -to nearest backbone contacts for R-sheets

Table 134

th crossing angles between 90° and 120°.

ices wi

and a-hel
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ILE [LEU |LYS |MET |PHE |PRO|SER |{THR |TRP |TYR | VAL

ALA |ARG |ASN |ASP |CYS |GLN |GLU |GLY | HIS

0
0
0
0

0
0
1

0

0
0
0

2
0
0
0
0
1

0

0
0

0
0

ON 11

T

TION 10

T
T

ON 9

ON 8

ON 7
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POSIT
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ON &

T
T

ON 4

ON 1
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T
T
T

ON -1

T
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ON -2
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ON -3
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POS

ON -5

T
T
T

ON -6

ON -7
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T

ON -9

TION -10
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Amino acid preferences by relative position with respect to nearest backbone 'contacts for B-sheets

and a-helices with crossing angles between 120° and 150°.

Table 135
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Amino acid preferences by relative position with respect to nearest backbone contacts for B-sheets

Table 136

th crossing angles between 150° and 180°.

1CES Wi

and a-hel
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ILE |LEU |LYS |MET |PHE |PROISER | THR {TRP {TYR | VAL

ALA |ARG [ASN |ASP [cYs |GLN |GLU |GLY | HIS

0
0
-0

0
0
0
0
0
0
0

0
1
2

1
1

0

0

1

0
0
0
0

0
0

ON 12

=
=
=
=

POS
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POS

ON 11

ON 10

ON 9
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TION 8

ON 7
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T

POSIT
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TION 4

T
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T

ON 1
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T
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T
T
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POS
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T
T

ON -10
TION -11
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POS




Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between -30° and 0°.

Table 137
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ILE |LEU |LYS |MET |PHE |PRO |SER |THR |TRP |TYR |vAL.

ALA ARG |ASN |ASP [CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0
0
0

ol
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0.
0

ON 12

<
T
=
T
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ON 9
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ON 7

TION 6

ON 5

T
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~
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ON 3
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ON 1
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POSIT
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ON -7

T
T

ON -8

POSIT
POS
POS

ON -9
TION -10.

POSIT
POS
POS

ON.-11

T
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Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between -60° and -30°.

Table 138
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ILE |[LEU [LYS [MET |PHE |PRO |SER |THR [TRP |TYR | VAL

ALA |ARG JASN JASP |CYS |GLN {GLU |GLY | HIS

0
"0

0
0

0
0
0

0.
0

0
0 |
0
0
0
0
0
0
0
0
0

ol
0

0

ON 11

T
T
T
=

ON 10

ON 9

ON 8

POS!
POS
- POS
POS

ON 7

POSIT
POS
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ON 6

T
=
T
=

ON 5

ON 4

ON 3

ON 2
ON 1

=
T
T
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ON 0

ON -1
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POS
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POS|
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TION -5

T
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ON -7

ON -9
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ON -11
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and a-helices with crossing angles between -90° and -60°.
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Table 139
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ILE |LEU JLYS |MET [PHE {PRO |SER {THR |TRP |TYR |VvAL

ALA |ARG |ASN |ASP |CYS'|GLN |GLU |GLY | HIS

0
Y

0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0

0

0]

ON 11

T
T
T
T
T

ON 10

ON 9

ON 8

ON 7

POS
POS
POS

POS
POS

ON 6
POSITION &

POSIT

ON 4

POSITI

ON 3

POSIT

ON 2
ON 1
ON 0

POSIT
POSIT
POSIT!

ON -1

POSIT!
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ON -2

POSIT

ON -3

ON -4

POSITI

ON -5

ON -6

T
T

ON -7

ON -9

ON -10

ON -11

POS
POS
POS

POSIT!
POS

T
T

POS




Amino acid preferences by relative position with respect to nearest backbone contacts for R-sheets

and a-helices with crossing angles between -120° and -90°.

Table 140

I L -
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ILE |LEU {LYS |MET |PHE [PRO |SER {THR |TRP 'I;YR VAL

ALA ARG |ASN [ASP {CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

ON 11

T
T
T
=
T

ON 10

ON 9
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POS

ON 8

ON 7
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POSITION 6
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POSIT!

ON 4

POSIT

ON 3
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ON 1

T
T

ON 0

T
T

ON -1
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T
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TION -6

TION -7
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ON -11

POS
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POS
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Amino acid preferences by relat

Table 141

tion with respect to nearest backbone contacts for B-sheets

ing ang

1CEs w1

and a-hel
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ILE |LEU |LYS |MET |PHE |PRO |SER |THR |TRP TYR JVAL

th cross

ALA ARG |ASN |ASP {CYS |GLN {GLU {GLY | HIS

0

0
0
0

0
0
0
1

0
0

1
0
0

0
0
0

0
0
0
0
0
0
0

0

ON 11

=
T
=
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ON 10

ON 9

ON 8

POS
POS

POS
-POS|

ON 7

POSIT
POS|
POS
POS
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ON 6

=
T
T
=
T

ON 5.

ON 4

ON 3

ON 2
ON O

TION 1
T
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POS
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T

ON -2
TION -3

T
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TION -5

TION -6

ON -7

ON -9

ON -10

ON -11
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POS
POS
POS
POS
POS
POS




Amino acid preferences by relative position with respect to nearest backbone contacts for [3-sheets

and a-helices with crossing angles between -180° and -150°.

Table 142
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ILE |LEU |LYS |MET |PHE |PRO |SER |THR |TRP |TYR | VAL

ALA JARG JASN |ASP |CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0
1
‘0

1

0

0
0
0

0
0
0
‘0
0

0
0
0
0

0
0
0

ON 11

T
T
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ON 10

ON 9
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POS

POS

ON 8

POSIT!

POSITION 7

POSIT

ON 6

ON §

POSIT

ON 4

POSIT

ON 3

POSITI

ON 2
ON 1
ON o

POSIT!
POSITI
POSIT

ON -1
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ON -2

POSIT|
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POSIT

ON -4

POSITI

ON -5

POSIT!

ON -6

ON -7

T
T

ON -8

ON -10
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POS
POS
POS
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T
T




Amino acid preferences by relative position with respect. to nearest backbone contacts for pairs of

R-sheets with crossing angles between 0° and 30°.

Table 143
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ILE |LEU |LYS |MET |PHE |PRO [SER |THR {TRP {TYR | vAL

ALA |ARG |ASN JASP |CYS |GLN |GLU |GLY | HIS

>
0
0
0
0
0
)
0

0

1
1

0
0
0
0
0
0
0

0
0
0
0

0

TION 11

ON 10

ON 9
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POS
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POSIT
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POSIT!
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POSIT!

ON 4

POSITI
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POS|
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o
T
T
T
T
<
=
T
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ON -5
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POS
POS
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ON -8

ON -9

ON -10
ON -11

T

POS
POS

POS

POS




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

R-sheets with crossing angles between 30° and 60°.

Table 144

Y S R TS S 3
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ILE |LEU |LYS |MET {PHE |PRO |SER |THR | TRP |[TYR | VAL

ALA |ARG |ASN |ASP |CYS |GLN [GLU {GLY | HIS

0
0
0
0
0
0
0
0
0

0
0
0

. 0

0
0
0
0
0
0

0
0
0
0

ON 11

T
T
T

ON 10

ON 9
TION 8

ON 7

ON 6

ON &

ON 4

ON 3

ON 2
ON 1
ON 0

POS

POS|
POS
POS

POS|
POS

POSITI
POS
POS

T
T

POSIT!
POSIT
POSIT

ON -1

POSIT!

POSITI

ON -2

ON -3

POSIT

ON -4

POSITI
POS
POS

ON -5

T
T
T

ON -6

ON -7
TION -8.

ON -9

ON -10

ON -11
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POS
POS
POS
POS

T




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

Table 145

les between 60° and 90°.

B-sheets with cross
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Amino acid preferences by relative position with respect to nearest backbone contacts for

Table 146

pairs‘ of
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ILE |LEU |LYS |MET |PHE |PRO |SER |THR [TRP [TYR | VAL

ALA JARG |ASN |ASP (CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0
0
0

0
2

1
0
3

0
2

1

0
0
‘0

0
0
0

0
0

B-sheets with crossing angles between 90° and 120°.

ON 11

T
=
T
=
T

ON 10
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POS
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. POS

POS
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POSITION 6
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ON 0

POSIT

POSIT!
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T
T
T

ON 4

ON -5
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ON -6

POSIT
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POS
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TION -8

T

ON -10

ON -11




Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

R-sheets with crossing angles between 120° and 150°.

Table 147
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Table 148

Amino acid preferences ' by relative position with respect to nearest backbone contacts for pairs of

R-sheets with crossing angles between 150° and 180°.
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10

ILE [LEU |LYS [MET |PHE |PRO |SER |THR [TRP [TYR | VAL

ALA ARG [ASN {ASP |CYS |GLN |GLU [GLY | HIS

0
0
0
0
0
0
2
2
3
5

2
6
)

4

6

1.
2
3

0
1
1

0
0

1

ON 12-

=
=
T
T

POS

ON 11

POS
POS
POS
POS
POS

ON 10

ON 9

TION 8
T

ON 7

TION 6

POS

ON 5§
TION 4
T

T

POS
© POS

ON 3

POS

TION 2
TION 1

POS
POS
POS

TION 0
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POS!
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POS
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TION -2
T

ON -3

TION 4

ON -5

T

POS

ON -7

T

ON -8

ON -10

ON -11
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POS




dul

pairs of

Table 149: Amino acid preferences by relative position with respect to nearest backbone contacts for

_B-sheets with crossing angles between -30° and 0°.
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Amino acid preferences by relative position with respect to nearest backbone contacts for pairs of

R-sheets with crossing angles between -60° and -30°.

Table 150

241

ILE |LEU |LYS |MET |PHE |PRO[SER |THR |TRP |TYR [VAL

ALA ARG |ASN |ASP |CYS |GLN |GLU |GLY | HIS

0
0
0
0
0
0

0 .
0
0

1

0
2

1
1
1

2

1

0
0
0
0
0
0
0
0

ON 12

T
T
T

POS
POS
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POS
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ON 10

TION 9
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POS

ON 1
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Amino acid preferences by relative position with respect to nearest backbone contacts for

Table 151

pairs of

R-sheets with crossing angles between -90° and -60°.
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ILE JLEU |LYS MET'PHE PRO |SER |THR [TRP [TYR |VAL

ALA |ARG |ASN JASP [CYS |GLN |GLU |GLY | HiS

0
0
0
0
0
0
0
0
0

1
0
0
0
0
0
0
0
0
0
0
0
0
0

ON 11

=
=
T
=
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POSITI

ON 0o

POSIT

ON -1

POSITI

ON -2

POSIT!

ON -3

POSIT

ON 4

ON -5

T
T
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Amino acid preferences by relative pos

R-sheets with crossing ang

Table 152
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Amino acid preferences by.relative position with respect to nearest backbone contacts for

R-sheets with crossing angles between -150° and -120°.

Table 153

pairs of

244

ILE |LEU |LYS |MET |PHE |PRO |SER |THR |TRP |TYR { VAL

ALA |ARG |ASN |ASP |CYS |GLN [GLU |GLY | HIS

ot
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0
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0
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Amino acid preferences by relative position with réspect to nearest backbone contacts for

R-sheets with crossing angles. between -180° and -150°.

Table 154
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ILE |LEU [LYS |MET |PHE [PRO |SER |THR | TRP |TYR | VAL

ALA |ARG |ASN |ASP |CYS |GLN |GLU |GLY | HIS

0
0
0

1

0
2

1

0

2.

0
4
0

e
2

0.
0
1
1

0
0

1

0
0

ON 11

T
T
T
T
T
T
T
T
T

ON 10

ON 9

ON 8

ON 7

ON 6

ON 5

ON 4

ON 3
TION 2

T
T
T

ON 1
ON o

ON -1

T
T
T
T
T
T
T
T
T

ON -2~

ON -3

ON 4

ON -5

ON -6

" POS

POS
POS
POS
POS
POS
POS
POS
POS

POS|
POS
POS

POS
POS
POS
POS

POS
POS
POS
POS
POS
POS
POS

ON -7

ON -8

ON -9

TION -10
TN

ON -11

| T
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Table 155: Number of interactions between opposnely charged atoms and average number of atom 'contacts at
each position for 1nteract10ns between pairs of a—hehces
ANGLE RANGE J|-12} -11} 10y 9| 8] 7| 8] 5 2| s 4 5 6] 71 8] 9| 10 11] 12
0 3 0] o 0] o] © 1 0 1 0] o 1 o[- o] of of of of o ]
0 30j00]o00foo|oo]oof40]o00] 40 00f/00]|30J00|o00jo0]oo]|/oo]|oo]|oco] oo
30 60 ol o o] ol o 2 o] o 0 11 o] o] 6] o] o] o 0 0 0
30 60 00]o00foofoo]oo]20]o0]oo0 00/10}00fjo00|o00]o0]o0]o0o|00[o00]| 00
60 90 0 0 0 0 0 0f of o 0 0 0 0 0 0 0 0 0 0 0
60 90 00} 00]oo]|oo]oo]foo]oo] oo 00floo0joo0|loojoojoofoo[oo|loof| ool co
90 120 ol o 0 o] o 0 ol ol of 3 1 1 0] 3] ol o] ol o 0
90 120 [ 0.0) 00} 0.0 0.0y 00| 00| 0.0]| 0.0 00]13]|20]|30}00}20]00f{o0[ooloo] oo
120 150 of o of o] o 0 0 1 o] o 1 0 1] o] 1 o] of o 0
120 150 { 0.0] 00} 00| 0.o| 00| 00} 0.0} 30 00| 00]10]00j30f00]20]00]|00]|00] 00
150 180 0 0] o] o 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0
150 180 00} 00] 0.0} 00} 00| 40 0.0] 0.0 00jo00{10]o00|o0]|o00]40]00]o00]o00] 00
-30 ol o] o ol o] o] o 0 0 ~of -2 2 o] ol o] 1 ol o o 0
30 0ffjoo]oofloofoo]oo]oofoofoo 00| 30| 30}Jo00joo}joo]40]oo0|o00]oo] 0o
-60 30ff o] o ol o] o 1 0 1 1 o] o 1 0 1 ol ol o] o] o
~-60 30 00]oofjoo]oo]|oofj30]o0o0]30 1.0 00 o00]10]00]|10|00]|]00|00]|o00f o0
-90 60ff o] o o]l o] o 1 ol o o] 2 2 ol o 1] 1 of of ol o
-90 60 o00joof]oo]oo|oo]30]o0] o0 00f20|15{00]o00}|30]|[10[00]00] 00l 00
-120 -80 o] o 0 o] ol o o| ‘o o] 21 of ol 1 1 0] of o] of o
-120 90floo]oojoofoo]oo]oofoo] oo 00|{20]o0joo|20]10]o00]oofooloo0] 00
-150 -120 o] o o] o ol o 0 0 o] of of o] o] o]l o} ol ol o 0
150 12000 00] 00] 00{ 00| 0.0] 0.0] 0.0 00joojoo|loojoofjoojoo|oo]ooloo}l oo
-180 15048 o] o] o] of o 1 1 0 o] ol of of 1 o] of o] o 1 0
-180 150 J o.oj o.0] 0oofoo| ool 20(30} 00 00|l oojoofloofj20|]oo|oo]ooloo]sof 0o

e

T~




Table 156: Number of interactions between oppositely charged atoms and average number. of atom contacts at

N

each position for interactions between a-helices and B-sheets.

ANGLE RANGE | 12| -11| -t0| 9| -8] -7 2 3 4 5 6 7 8| 9| 10 11] 12
0 30 0 0 0 0 0 7] 0 0 0 0 0 o] o 0 0 0 0
0 30)oo0|00j00]00]00]{00 00| 00j00|Jo0ojoofoo]oo]oofjoo| oo oo
30 60ff O 0 of-o0 0 0 0 0 o] o 0 0 0 0 0 0 0
30 60| cojoo] 00foo]o00] 00 0.0/ 00{o0o0fjo06]joofoo|oo[oo0]o0]oo] 0o
60 90 0 0 0 0 0 0 0 0 o] o 0 0 0 0 o] o 0
60 9000} 00} 00]00]| 00} 00 0o0joofoojoojoojoo|loo|loo]oo]|ool oo
90 120 0 0 0 0 0 0 0 0 0 0 0f 0 0 0 0 0 0
90 120f00] 00)] 0.0] 00} 00| 0.0 00| o0o0]loojoo}oo]joo|oo|]oo]oofool| oo
120 150 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
120 150 | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0 00l o00|]o00)J20j00]o00]oo]|oo]oo| o0l oo
150 180 0 0 0 0 o] o 0 0 0 0 0 0 0] o 0 0 0 ﬁ
150 180 j 0.0] 0.0} 0.0{ 00] 0.0] 0.0 00)Joo0joo]oo|o0fjo0]oo|{oo]|oo]ooloo o
30 0 0. o 0 0 0 0 0 0 o] o 0 1 o] o 0 o{. o0
30 "0fo0fjoo|o00]o00o]oo] 00 00]Joo0joojoojoo]10}00jo0o0]| 00|00/ 0o
-60 -30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60| B0 00| o00]oo]o0o]o0]oo 00j00]o00]oo0]jo0]oo]oojoo|oofool oo
90 -60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
90 -60 ] 0.0]) 0.0] 00| 00{ 0.0}:00 00| o00jo0|o0]oo|oo]oo|oojoo]|oo] oo
-120 -90 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-120 €0/ 00jo00joofjoo| o0o0fo.0 00j00jo0]oojoo]oo]oo]oo[oo] oo} o
-150 -120 0 0 0 0 0 0 0 0 0 0 0 0 0] O 0 0 0
-150 12000} 00} o00foo}ool] o0 00} 00}00]00j00]00]00]00]{o00]o00} 00
-180 150 o 0 0 0 0 0 [7} 0 0 0 0].0 0 0 0 0 0
-180 150 [ 0o 0.0} 00] 00} 0.0} 0.0 00j00|o00jo0joo0joofjoo]oojoof|oo] oo

™




Table 157: Number of interactions between oppositely charged atoms and average number of atom

confacts

at
each position for interactions between R-sheets and - a-helices.

ANGLE RANGE || 12| 11| -10| 9} -8} 7| 8| 5] 4| 3| -2 2| 3 4 5 6 7i 8] 9} 10 11| 12
0 30 o0 0 0 © 0 0]l 0 0 o[ o© 0 o]l o© 0 0 0 o] 01 o 0 0 0
0 30floo]Joojoo|loo|]oojoojoo|oofoo]|oo0] o0 00fo00]Joo|oojoojoofjoo]oo|oolooloo
30 60 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0
30 60loo0]|] 00} oo0]|00o]oo]oofoo|[oo]oo]ool| o0 00f00joo0joojoo|oo0]oo|]oo]|oo]oo]oo

" 60 90.] o 0 0 0 0 0 0 0of o0 0 1 o O of o 0 0 o 0 0 0 0
60 90 [|00} 00]00fjoo}oo|[ooj{oo]oo|oo]oo]20 00joojoo|loojoofoo]oofoo|looloo| oo
90 120 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0 0 0 0 o]l o 0
90 120 | 00] 00] 00| 00] 0.0]00]{ 00| 00| o00] 00]o0.0 00| o00jJoo]Joo]Joojoo]ooloo|oo]lool 0o
120 150 o] o ol o 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 ol o 0
120 150 | 0o0j 00} 00| 00| 00|00} 00] 00| 20| 0.0] 0.0 00} 00]00]00]oofooloo]loo]oo|ooloo
150 180 0 ol o 0 0 o o] o] o] of o o] o] o] of o] of of o ol o] o
150 180 [ 00] 0.0] 00| 00| 0.0] 0.0{ 00| 00| 00 0.0} 0.0 00|l ocojloojoojoojoo]oofloo]oo]oo] oo
-30 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 "} 0 0 0 o] o] o
30 0fjoojoofoo]joofoofjoo]|oo]oo]oo]| ool oo 1.0] 00| oo0]oojoojoo|[oo]oo|[oo]oolool
-60 -30 0 0 0 0 0 0 0 ol o 0 0 0 0 0 ol o 0 0 0 0 0 0
-60 30/ 00j00]o00|[00|00jo0o0joo]oo|oo]oo] oo 00| 00Joo|oofoo]oo|oo[00]ooloo]oo0
90’ -60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-90 60jjoo]oofloo|loofjoo|loo]{oo]oo|oo}oo0}] 00 00joo0joojoojoo]loo]loofoo]ooloo] oo
-120 90 0 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0
-120 f0)joo]oofoojoo]ooloofloojoo]oofoo]oo 00| o00|o00joo0]oo]oo]oo]ooloo| ool 0o
' -150 -120 0 ol o 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0
-150 120100} 00| 00} 00| 00]0.0] 00| 00] 00 0.0} 00 0.0/ 00| 00| o00}o00]o00]o0o]oo]oofooloo
-180 -150 0 0 0 0 o} o 0 o| o 0 0 1{ 0 0! 0 0 0 0 0 0 0 0
-180 -150 |0.0fj 0.0} 0.0 00| 00| 00| 00}] 00| 00} 00] 0.0 20jo0o0)o00joojoo]joofoo]oo|ooloolool

6¥C




Table 158: Number of interactions between opposuely charged atoms and average number of atom contacts at
each position for interactions. between pairs of B-sheets. .
ANGLE RANGE || -12 | 11| -10 9 -8 -7 -8 -5 -4 -3 -2 2 3 4 5 8 7 8 9 10 11 12
0 30 0 R 0 0 0 0 0 0 1 1 0 0 [s] 0 0 0 0 0 0 1] 0
0 30 00j00fJ00fo00]00]00O0]J0O0O]OO]OO] 201} 20 00loojoojoojoojoo}joo]oo]|oo]| oo 0.0
30 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4]
30 60Jj00) 00} 00]00{o00fo0]o0o]|]oojoo] ool o0 00} 00|00}j00)J00f00{00}00]o00]o00]| 00
60 290 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 o o 0 0
60 901 00)] 00| 0.0]J 00] 00]J 00j 00|00} 00] 00] 00 00J00jo0]o00jo00]o0o0foofoo] oo 001} 0.0
90 120 0 0 0 ol o 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0f o0 0
80 120)J00] 00J 00] 0.0] 00} 00} 001 10]00{00] 0.0 00| 10j00)00]00]00]|]00]00]o00] 00 0.0
120 150 0 o 0 0 4] 0 0 1 0 1 0 1 o] 1 ] 0 0 0 0 0 0 0
120 150 0.0] 0.0] 00}J 00} 00]00]00}]20]00] 201} 0.0 20§00 20jo00jo00]lo0]o0ofoo}oco! oo 0.0
150 180 0 2] 0 0 0 1 0 2 0 1 0 1 1 0 1 0 1 0 0 0 0 0
150 1801 00]) 00| 00] 00} 00]|] 20} 00]30]00} 20| 00 1.0j 2010040} 00]20})00)] 00| 00] 00 0.0
30 0 0 o] 0 0 (4] 0 0 0 [1] 1 1 1] 0 1] 0] © 0 0 0 ] 0 4]
-30 0jjoo0] 00} 00]jo00]o0jo00jo0]o0}]o00]| 20] 20 00}j00]00)Jo00)J00]o0o]|oo}oo)]oo!} o0 0.0
-60 -30 Q 0 0 0 4] [¢] 0 o] 0 4] 1] 0 0 o] 0 0 0 0 0 0 0 1]
-60 30jlo0joo|loojoo|loo|{oo]ooloo]oo]| oo} 00 00|Joojoojoojoojoojoo]|]oo|loo{ool oo
-80 -60 0 ] 0 0 0 0 0 0 [1] 0 0 4] 0 0 0 0 0 0 1] 1] 0 :0
-90 60} 00] 00]00j00]jo00]00jo00]o00}00)] 00} 0.0 00{00]00}00]00}00]j00[o00]oo0}oo0l 00
-120 80 0 0 0 1] ] 0 0 [+ 0 0 0 0 (4] 0 0 0 1] 0 0 0 0 0
-120 90|00} 00] 00]00] 00jo00]00f00]o00]00]O0.0 00] 00jo0}jo0of{o00}o0]loo]|oof|ool 00 0.0
-150 -120 0 0 0 0 0 0 1] 0 0 0 0 0 o] 0 0 0 Q 0 0 0 0 0
-150 120 00] 00| 00}j00] 00]00{00]|]00}00]o00] 00 00| 00]00100]J]00]jo00}j00]00]00]o00] 00
-180 -150 1] 1] 1 0 0 1 1 0 0 0 1 0 0 1 2 0 0 0 1 0 0 0
-180 -150 |00} 00| 3.0f 00{ 00} 1.0{ 20| 00| 00} 0.0] 20 00j00J]20]15]00]o00}j00)30]00|o00]o0o0

0s¢




Table 159: Number of interactions between atoms of like charge and
. position for mteractlons between pairs of a—hehces

average number of atom contacts at each

ANGLE RANGE || -12 { -11 ] 10 -9 -8 -7

0] 30 0 0 0 0 0 0
0 - 30foojoofoo}joo]oo] oo
30 -60 0 0 0 0 0 0
30 60 oojoofjoo}oo|o00{o00
60 90 0 0 0 0 0 0
60 ' 90jj00[00)] 00| 00]00] 00
90 120 0 0 0 0 0 0

90 120 f 0.0] 0.0.j 0.0 00| 0.0[ 0.0

120 150 0] -1 0 0 0 0

120 150 § 0.0} 10} 0.0} 0.0{ 0.01] 0.0

150 180 0 0 0 0 0 0

150 180 1 0.0] 0.0]| 0.0] 00| 0.0 0.0

-30 0 0 0 0 0 o] o
-30 0jjoo]oo]oo]oofool]oo
-60|° 30 0 0 0 o] o 0
-60 30400} 00| 00{00|o00]00
-90 -60 0 0 0 ol o 0
90 60/ 00]00f]o00fjo00] 00/ 00
-120 90 0 0 0 0 ol o
" -120 90ko0o0]oofoofoo]o00] o0
-150 -120 0 0] o 0 0 0

-150 -120 §0.0§ 001 00§ 0.0} 0.0] 0.0

-180 -150J00j 0.0] 00| 0.0] 0.0} 0.0

I8¢
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Table 160: Number of interactions between atoms .of like charge and average number of atom contacts at each

position for interactions between a-helices and R-sheets.

ANGLE RANGE || 12| <41.] -10] 9] 8] 7] 6| 5| 4| 3] =2 2 3 4 5 6 7]- 8 ol 10 11| 12
0 30 0l o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 30§00]|00]00|]00]00]00]o0o0]oo]joofoo]oo0 00| oo0foo|oo|oojoo]oo|ooloolool oo
30 60 0 0 0 0 o| o 0 0 0 0]. o0 0 0 0 0 0 0 0 of o 0 0
30 60/00|00foo0]oo|oo|oo]oo|]oo|[oo]oo]oo 00l 00|]00]oojo0joo}ooloo]loofool 0o
60 90 0 0 0 0 0 0 0 0 0 1 0 of{ o 0 0 0 0 0 0 0 0 0
60 90 ffo0|o00]00]00]o00]o00]jo00]o00]|o00]|30]o00 0.0j00}o00]oo|looloo]ooloo]ooloof 0o
90 120 0 o 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0
90 120 00| 0.0f 00] 00} 00| 00]o00]oo]oo}oo]|oo0 00| 00]00]o0]|oo]oo|oo]oo]|oo]oo]| oo
120 150 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 ol of o 0 0 0 0 0

120 150 | 0oo]J o0} 00} 00]o0o]oo]oo}loojoofoo] oo 00j]o00|o0jo0]|]oo|loojoo|oo|oo|loo]| oo
150 180 0 0 0 0 0 0 0 0 0 0 0 o]l o 0 ol o 0 0 0 o] o 0
150 180 {f 0.0] 00] 00| 0.0] 0.0] 0.0{ 00| 0.0] 0.0] 0.0] 0.0 00j00jo00loojoojoofoo]oo]loo]ooloo
-30 0 0 0 0 0 0 0 0 0 0 o| -0 0 0 0 ol o} ‘o 0 0 [ 0 0
-30 o0foo|oofoofoof{oof[foofoofloo]oo]ool| oo 0.0}.00] 00joo]|o0}|o00}o0]oofloo} ool 00
-60 -30 0] o 0 0 0 0 0 0 0 0 0 0 0 0 0] o 0 0 0 o] o [
-60 30f00]00f]o00fjo00f{oo0fjoofoofoo]oo}]oo] oo 0ofjoojoo]oojoojoo]oo|locolool|oo] oo
90 -60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o of- o 0 0 0 0
-90 60f 00]o0o0]oof]oo]oo|]oo]oo]oo]oo}oo] oo 00fo0]oo]oo]oojoo0]|]oo0][oo]oo]|oo]op
-120 901f. 0 0 0 0 of o 0 0 0 0 0 0 0 0 o] ol o 0| o 0 0 0
-120 9000} 00]o00]o0]oo0]oo]oo|]oo]|]oo]oo]oo 00loo0joojoo|oojoofoo|ooloo]|oo]| oo
-150 -120 0 0 0 ol o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-150 120 Joo0] 00| 00} 00| 00]oo|oojoo]oo]ool] oo 0.0] 00| o00jo00]|]o00}o00]{o00fo0]oofo0]oo
-180 -150 0 0 ol o 0 0 0 0 0 0 0 0 0 0 ol o o ol o 0 0 0
-180 150 | 0.0} 00] 00] 0.0} 0.0} 0.0} 00| 00| 0.0} 0.0] 0.0 00| 00f[o00]oo0joo]joo]oo{oo]oo]|]oo]oo
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Table 161: Number of interactions between -atoms of like charge and average number of atom contécts at each

position for interactions -between R-sheets and a-helices.

ANGLE RANGE J|-12] 11| 10} 8] 8| 7] 6| 5 2 3 4 5 6 7] 8 9l 10] 11| 12
0 30 0 ] 0 0| 0] O 0 0 0 0 0f 0] o o 0 0 o[ o 0

0 3000|00]o00joo]oof{oo]o00]oo0 0ojJoojoofjoojoo|loojoofoo|oolool oo
30 60 0 0 0 0 0 [i 0 0 o] 6] o o o] o 0 0 of o 0
30 60flcofoofoo]|]o0o0]oo]|]o00]o0fo0.0 00| o00]Joojoofloojoojoo]oof[oo0]o0] o0
60 90 0 0 0 of 0 0 0 0 o]l o ol o o]l o 0 0 o] o 0
60 gofjoofoo]ooloofoo]oofjoo] oo 00jo00jo00]o00]oo]oo|oo|oo]oo]|]oo| oo
90 120 0 0 0 0 0 0 0 0 o] o o] ol of o] o 0 ol o 0
90 120 00] 00| 0.of 00| 0.0} 0.0| 00] 0.0 00|l o00]oojoo{oo|oo]oofloo]|oofooloo
120 150 0 0 0 0 0 ol © 0 o] o] o] o ol o 0 0 o] o 0
120 150 1 0.0 | 0.0fj 00] 00] 0.0f{ 00} 00] 0.0 -0.0j00]oo]Joofoofoo|{oofloofooloo] oo
150 180 f O 0 0 ol o o] o 0 0 0 0|0 0 0 0 o| o] o 0
150| - 180 0.0fj 00] 00| 00| 0o0] o00] 00/{ 00 00| oo0]Joojoojoo|oo]|oo|[oo]oo| ool 0o
-30 0 0 0 0 0 0 0 [ 0 o] o o] ol of o 0 0 ol of. o
-30 ofoo}joo|oofoo]|o0o]oofoo]oo0 0oj{oo0]|]oojoo)loo|loofoo|oo]oo]oo} oo
-60 -30 0 0 o| -0 0 0 0 0 0 ol of o] o] o] o 0 of o 0
-60 30foofjoo]oofoo|o00]oofoo] oo 00} o00]oo]oo]loofjoofoo[oofoo]|oo] oo
90 -60 0 0 0 0 0 0 0 1} 0 0 of oy o] o] o 0 o] o 0
80 60 0oojoo]oo}oo|oo]oo]ooloo 00| o0o0joo|loojoof{oo]oo]looloolool oo
-120 80 0 0 0 o] o 0 0 0 0 o|l-0] ol o o 0 0 ol of o
-120 90fl00)]00]o00fjoo]oo]|]oo]ool]oo ‘00| o00joojoojoo]oo|ooloo]ooloo| oo
-150 -120 o]. o 0 0 0 0 0 0 o] o] o] o 0o{ o] o 0 o] of o
-150 120l 00] 00] 00| 0o0)] 00} 00] 0.0} 0.0 00} 00j00]00]ooloo|oo]oof[o00]o00] oo
-180 -150 0 0 0 0 0 0 0 0 ol o] of of o] o] o 0 o]l o] o
-180 150 1 00] 00| 00| 00| 0.o] 0o] 00| 0.0 00| o00]oo|oo]joo]oo|loo|oo]oo|oof oo
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Table 162: Number of .interaétions between atoms - of like charge and
position for interactions between pairs of R-sheets..

average number of atom contacts at each

ANGLE RANGE j| 12 | 11| -10 -8 -8 -7 -6 -8 -4 -3 -2 2 4 5 8 7 8 9] 101 11} 12
[} 30 0 0 0 0 0 0. 0 0 0 0 0 0 1 1 0 0 0 1] 0 0 0 0

0 3000l 00]00]J00]00)J0O0C]00]|00}O00]O00] OO 00| 10]10j00j00}00|]00]00}00])o00]o00
30 60 0 0 0 0 Y 0 0 0 0 0 0 0 0 0 Y 0 0 0 0 0 0 0
30 6000} 00})00]00]00]00)J00]00}00j00]}O0.0 00jo00jo00j00jo0to00]|]00{00]00]|]o00] 00
60 90 0 0 0 0 0 0 0 Y 0 [\ 0 0 0 0 0 0 0 0 0 0 0 0
60 g0|oo] 00 oo0jo0|loo]oo{oo}oo]oo]oo]oo0 00]00)00]j00]00|]00}00f00]00}o00f}o00
80 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80 120jj 00| o0jJo00j00]jo00jOO]JOO]|]OO}O0O]O0O]O.0 00)00fj.00jo00jJo00}00]J00]00]00]o00] 00
120 150 0 0 ] 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0 0 0
120 150/ 00j 00} 00) 00| 00)jo00}jo00}00]00]O00]o0.0 00/ 00}00!l00jo0]oo]oofoo|oof0ol 0o
150 180 0 Y 0 0 0 0 [ 0 0 1 0 Y 0 0 0 0 0 0 0 0 0 0
150 1801 00) 00) 00| 00fjo00]o00]00|o00]o00]30]o0.0 00)00]00]o00jo0|o00]o00)o00}o00]|o00]O00
-30 0 0 0 0 0 0 0 0 0 0 0 4 0 0 04 0 0 0 0 0 0 0 0
-30 0foojoo0jo00jo00jo0ojoojoojo0ojo00]|o00}0O0 00| 00]|]00}]00jJ00]00]|]00700]00f0.0]O00
-60 30 0 0 0 0 0 0 0 0 0 0] O 0 0 0 0 0 0 0 Q 0 0 0
-60 30f00j00]00j00{00]00{00]00]00]|]O00] 0.0 00j00}00j00j00]J00j00j00]00}00}00
90 -60 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
-90 -60100)] 00] 00} 00} 00]00j00}00]j00}00} 4.0 00|]oojoojoofoo]ooloo|loo|oo|oo]oo
-120 -90 0 0 0 0 0 0 0 0 0] .0 0 0f © 0 0 0 0 0 0 0 0 0
-120 90 00j00j00jO00}00]00]00]O00}JO00{00]0.0 00jlo0jo00joojoojoojoojoo}joolool 00
-150 -120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Y 0 0 0 0 0
-150 -120f00j 00| 00] 00} O00}j0O0OfO00OJOO]O00]| 00} 0.0 00| 00]00|00jo00j00jo0}o0]joofoo] oo
-180 -150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0
-180 -150./ 00j00j00]00j0O0]O00O]joO0O0)O00) 00} 00} 0.0 00| 00| o00ojoojoo]oojoo]oofoo] ool oo
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Table 163: Number of interactions between . charged atoms and polar side-chain atoms and average

contacts at each position for interactions between pairs of a-helices.

number of atom

ANGLE RANGE }j 12} -11] -t0| 8| 8{ 7] 6| 5| 4| 3] =2 2 3 4 5 6 7] 8 9] 10} 11| 12
0 30 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0] o 0 0 0] o ]

0 30floo}joo|oo0]oo]oo]t10foo]oof10]10]o0.0 00Joof[20]o00]oofoo]oo[oofo0]o0o0] 0o
30 60 0 0 0 0 0 0 0 0 2 0 0 0 0of o 0 0 [i 0 0 ol o 0
30 6000 0ojoo]oo|oofoo]oo]oof{10]o00f{o00 00]00]oo|oo}oojoo|oofoojooloofoo
60 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 ol o 0
60 90 [l 0.0{ 0.0 0.0] 00| 00] 0o] 00|00 00f00] 0.0 00}jo00joo|oofjoo]oo|oo}joolooloo!l oo
90 120 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 of 2 0 o]l of o o
90 120 f00] 0o0] 00| 00| oo] oof oo|o0o0foo]1.0] 1.0 00l oojoofj1o0jo00]15|00}jo0o]loo] ool oo
120 1508 o]l o 0 0 0 2 0 1 1] 1 0 0 2 0 0 0 0 o] o of o] o
120 150 oo] oo]oo0joo]oo]|]15]o00t10]10] 10] 0.0 00/ 10]o0foo]oo]oo|ooloo]oolooloo
" 150 180 0 0 0 0 0 0 ol o} o 3 0 0 0 o] o 0 1 0 0 of o 0
150 180 jj0.0} 0.0} 0.0] 00} 00} 00] 00] 00} 00| 13] 0.0 00]) 00jo0}o00}o0}20[00][00]0o0]o0] 0o
30 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2 0 0 of o 0
-30 offoo{oofjoo]oo|oofjoo]oojoo]oo]10]o0o0 00jooj20foo]oo]1o0|loo0]oo}oo|ooloo
-60 30} o0 0 0 o] o 1 o] o 2 o] 2 0 1 1 0] of 2 o} of 1 o] o
-60 30jj00joo]oofoojoo|l10]o0jo0]10]o00]1.0 00| 30}10)oo|oo]10[o00]oo]l10] 0000
80 -60 0 0 o| o 0 0 0 0 1 0 0 of o 1] o 0 1 0 0 0 0 0
-90 60 f00] 00]o00}jo00]o0foofjoo]|oo]|10]o00]o00 00|/ o00{10}o00]o00]20foco]o00[0o0}oo]| oo
-120 90f o 0 0 0 0 0 o} o 0 0 0 1 0 0 0 o] o 0 0 o] o 0
-120 90§00]00fo00|o00|00}oo]oojoo]oojooloo 1.0f00loo0|]o0ojoojoojoo]oo]oolool] oo
-150 120 of o o] o] of ‘1 ol ol o] o] o ol ol 1} of of o o o] of ol o
-150 120 j00) 00| 00]|-00] 0.0] 10] 00| 00| 0.0] 0.0 0.0 00|/ o0o0j10}00]o00]oofoo]oo]oo]loo] oo
-180 -150 0 0 0 0 1 2| 2 0 2 0 0 0 0 1 0| ‘o 0 o] o 1 1 0
-180 -1so oo oo}l oo|loo|10]10f{15[00f10]00] 00 00f{o00]10]loojoo]oofoojoo|l20]10] 0o
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‘Table 164: Number ‘of interactions between charged atoms and polar side-chain atoms and average number of atom
contacts at each position for interactions between a-helices and R-sheets. '

ANGLE RANGE || -12 | 11 { -10 2 3 4 5 6 7 8 91 101 11 12

0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 30o00|00jo0|l00]joo]oo{oofoo] oo o0o0] oo 00} 00| 00]Joo]oo]oo]oo0]o00|ooloo] 0o
30 60 0 0 o 0f ‘0 0f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 60f 00| 00| 00]o00fo00|[]00[]00]|]00]|]00]|o00]o00 00}l 00|lo00joojoojooloo|oo]oo]oo!l oo

9
0
0
0
0
60 90 0 0 0 0
60 ‘80Jjo.o|{ 00| 00} 00
90 120 0 0 0 0 [
90 120l 00| 00] 00} 00] oo]oojoo]oo|oofoo]| oo
5 -
0
0
0
0
0
0
0
0

00|00} o00]o00]o00]00]o00 00f[10|o00joojoojoojoo|oo]oo| ool oo

00| o0o0joojoojoojoofoojoofoo| ool co
120 150 0 0 0 (
120 150 § 0.0] 00| 0.0} 0.0

00)00}j00]j00}]00}o00{O0.0 00| 20]o0|o0joo]o00]|o00]o00f 00 O.Q‘ 0.0

150 |. 180 0 0 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 o] o 0 0 Lt\}).
150 1801 00| 00| 00} 00}jo0o0}oo}oofoofoo]ooloo 00} 00]o00joojoo]joofloo]oo]ooloofoo A
30 T 0 0f 0 0 0 0] o o 0 0 0 .0 0 0 0 0 0 0 0 0 0 3}
30 0jo0]oo0]o00]o 00} o0o0jo00fo00]oo]|o00fo00 00l o0]o0joo|oo}joo|oofloo]{oo]o0] 00
-60 -30 0 0 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-60 _30Jjoojoojoofjoojoo]Joofoo}oo]oo]oo]oo 00| 00|oo]joojoofjoo]oo|]oo]ooloo]| oo
-90 -60 0 0 0 [ 0 o| o 0 0{ o 0 0 0 0 0 0 0 0 ol o 0
90 6000} o00]o00joo]oojoof]oo|loo]|]oo0]ooloo0 00{o00jo00]Joojoo|oofoojoo]|oo|oo] oo
-120 -80 0 0 0 0 0 o] o 0 0 0 0 ol o 0 0 0 ol o 0 0 0 0
-120 90 f{'0.0] 00| 00] 00| 00]o00]o00]|]o00]o0]oo]oo 00]00}lo00jo00joo}oo]|oo]|oof]oo|loo]| oo

~ -150 -120 0 0 of o 0 0 0 0 0 1 0
150 120 [{00] 0.0] 00| 00| 00] 00} 00} 00| o00]20]0.0
180| -1s0ff o] o] o]l o] o] o] ol a] of 0] o
180 150 [j0.0] 00} 0.0] 0.0] 00| 00| 00| 00| 00] 00 0.0

00[00[o00]o00]loof]oo|loof]oolooloo0] 00

00]o00j00]jJo0jo0]joo]oo]|oo0|o00]o00] 00
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Table 165: Number of interactions between charged atoms and polar side-chain atoms and average
contacts at each position for interactions between RB-sheets and a-helices.

number of atom

ANGLE RANGE |{-12 ] -11]| 10} ©| -8} -7} 6} -5 3 4 5 6 7 8 9 t0] 11| 12
0 30 0 ] 0 0 0 0 0 0 0 0 of o 0] o 0 0 0 0
0 30f{oofoo]oo]oofooloo] ool 00 00j00100]00)o00]oo]oofoo]ool 0o
30 60 0 0 o] o 0 0 0 0 0 0 0 0 0 of o 0 0 0
30 60/ 00] 00| 00| 00]00]o00]|o00]|o00 00/ 00fjoofoofo0]|o00]oo]oo]oo] oo
60 90 0 0 0 o| o 0 0 0 0 0 0 0 0 0 0 0 0 0
60 90 JJo.0] 00] 00]oo] oo oofoo] oo 00Jloo|oo]Joo]joolooloolooloof oo
90 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
90 120 | 0.0} 00| 0.0| 0.0] 00| 0o 0.0] 0.0 00jo00]oo]Joojoofoo]oo]oolooloo
120 150 of o 0 0 0 0 o| o 0 0 0 0 0 0 0 0 0 0
120 150 |00 00]o00]o00] oo o0o0]oo] oo 00! 00|]oojoojoo|oofoo]loo|lool oo
150 180 0 0 0 0 0 0 0 0 1 0 0 0 0 o| o 0 0 0
150 180 j 00 0o{ 00| o0} 00| 00 00] 0.0 1.0j00)o0foofloo|/oo]ooloolooloo
30 0 ofj o 0 0 0 0 0 0 o|l o 0 0 0] o 0 0 0 0
-30 ~0floo|loo]oo]oo}oo]oo]oo]| oo 00|oo0JooJoo|loofoojoo]oolooloo
-60 30f o] o ol o o] o o] o 0| o] of of o} o] o] o o 0
-60 30foo0]o00)]o00fjo0fo00]o0o0]oo]oco 00J]oojoojoojoo|oo]oo|loo]ool oo

90 -60 0 0 o] o 0 0 o] 0 0 o] o 0 0 0 0 0 0 0
-90 60y 00)]o00]o00joo}oo|oo|o00] o0 00j00jo00|00)oo]|]oo]loo]ooloofoo
-120 90 0 0 0 0 0 0 0 0 [i 0 0 0 o] o 0 0 0 0
-120 90fjoofoo0{o00joo]oo]oo]o00]o00 00loojoojoo]oo|loojoo]oo| ool co
150 -120 0 0 0 0 0 0 0 0 0 0 0 0 o]l o 0 0 0 0
-150 120 | 0.0{ 00] 0.0] 0.0] 00| 0.0{ 0.0 0.0 00Joo0ojoo|looloo|loofoofoo]| ool oo
-180 -150 0 0 0 0 0 0 0 0 0 [ 0 0 of o 0 0 0 0
-180 -150 | oo0{00] 00| o0} o0o]oofoofoo 00joo0joo]oo]oo|loo[oo|oo|ool oo
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Table 166: Number of interactions -between charged atoms and polar side-chain atoms and average

contacts at each position for interactions between pairs of R-sheets.

number of atom

ANGLE

9] 10

RANGE 12} 11 ] -t0] 9 8| -z| 6 5} 4| 8] -2 2 3 4 5 6 7 8 11| 12

0 30 0 0 0 0 0 0 0 o] o] 1 0 o] o] o[ o 0 0 0 0 0] © 0
0 3000joofoo]joof{oo|[oo]oofoofoo]|10]o00 00|/ oojoo]oojoo]oo|oofloofoo|ooloo
30 60fl o 0 0 0 ol o 0 0 0 0 0 o] o 0 0 0 0 0 0 0 0 0
30 60f100] 00| o00)00]o00|[00|]oo]oofjoo|oo]|oo0 00j00to00]oojoo]oo|oof]oo]|oo]oo]| oo
80 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0
60 g0fioo|o00]oo]oofoo|oofoo|ooloo]ool oo 00joofjoojoojooloo]oo|oo]|]oo]| ool oo
90 120 0 o] o 0 0 0 0 0 0 0 of 0 0 0 0 0 0 0 0 0 0 0
90 120f00j 00| 00} o0o0foo]oofoo]oofoo]oo| oo 00loo0Joo]loojoojoo|oofoo|oo]ooloo
120 150 0 0 0 0 0 0 0 1 ol o 1 0 1 0 1 0 0 0 0 0 0 0
120 150 00) 00| o00foo]oo]oo]oo]20fo00]00f1.0 001 10j00]10jJo0|o0o]|]oo]oo]ooloo] oo
150 180 0 o] ‘o 0 0 0 0 2 1 2 1 o] ol o 1] o 0 0 o} o 0 0
150 180 4 0.0 00} 00} 001 00] 00| 00} 15] 20] 1:0] 1.0 00Jooloojt10joo0)oo|oofjoo|[ooloo] oo
-30. ofi" o 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 o| o ol o ol o
-30 0floojoo}oojoojoofoo]oco]oo]|oofo0]o00 00joo0joojoojoojoo]oo|oo]oo]|oo] oo
-80 -30 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0 0 ol o ol o]l o
-60 30 o0]o00|o00[o00]00|]o00o]o00]oof]oo]|o00] o0 00] o0oo0joo]oojoo]oofoo|oo]oo]|oo] oo
-90 608 o) o]l o] of o]l of of of of 1 0 of o} of o] of o] o] o] o] of o
-90 -60 ] 0.0] 00] 0.0} 0.0| 0.0fj 00| 00| 00] 0o} 10] 0.0 00j00|]o00]oo0]joo]oo]|oofoo]|oo]ooloo
-120 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 of o] of o
-120 s0fo00jo0]o0|loofjoo]oojoo]oo|oo]oofoo 00joojonjoojoojoofoo]oo]loolooloo
-150 -120 0 o] o 0 0 1 0 0 0 o] o o] of o] o o 0 o] o] o] o 0
-150 120 f00f 00| 00| 0.0} 0.0] 20] 00} 0.0] 00} 0.0] 0.0 00j/00jo00joofoo]|eofoo0]o0]o0foa]oo
-180 -150 1 0 1 1 0 0 ol o 0 1 1 o] 1 0 0 0 0 0 0 o] o 0
-180 -150 f1.0] 0o] 1.0 20f0.0{ 00| 00| 00]o00f10] 20 00| 10]o00]o00|oo]oo]oo]oofjoolooloo
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Table 167: Number of interactions between charged atoms and backbone: oxygen atoms and average number of
atom contacts at each position for interactions between pairs of a-helices. '

1

ANGLE RANGE i 12| -11] -10 -9 -8 -7 -6 -5 2 3] 4 5 6 7 8 9|1 10 M 12

0 30 [1] 0 0 0 1] 0 0 0 0 3 0 0 0 0 0 0 0 0 0

0 30flo0o]o0o]oo|]oo]10]oo0]oo0]o00 00l 10J00]00]|]00]jo00)]o00|]0o}jocolool| oo
30 60 0] o 0 0 0 o] o 0 0 1 2 0 0 0 0 0 0 0 0
30 60 Jlo.0] 00] 00]o00)]00]00]001]00 00j10|10]oofjoo|loo]oo]loolooloo| oo
60| 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o| o 0 0
60 g0floo]oofoo]oo|oo]|oo]|oo] o0 00jo0jo0fjoojoo]joo}oo]oo]|oof|oo[oo
90 120 0 i} 0 0 o] o 0 0 0 0 0 o o© 0 0 0 0 0 0
. 90 120 0.0} 00] 00| 00| 00| 00| 0.0| 0.0 00} o00]Joojoo|loof{pojoo]oo]|oo]ool oo
120 150 o| o 0 0 0 0 0 0 0 2 0 0 0 0 0 0 ol of o
120 150 j0.0] 6.0] 0.0] 00] 00| 00} 0.0} 0.0 00] 10]|o00]oo0fo00]o00o]oo]oo|loo]oo[ oo

150 180 of o]l o] of of 1 o] o
150 180 1 00| 0.0] 0.0 00{ 00| 1.0 0.0] 00

00§ 00]00|Joo]|oo]oo]oofjoo]oo|loo] 1.0

-30 0 0 0 0 0 of o o] o 0 1 0 0 0 o o 0 0 0 [}
'~ 30 0foo]Joo]oofoo]oo|oo]|oo] oo 00 10}o00]loo0]oo|oc|joo|oof|oo]lool oo
-60 30 ol o 0 o|[. 0 0 0 0 1 0 0 0 2 0 o|.-o0 of o 0
60 30{00{00]00{o00]00]o00]|o0o]oo0 1.0 00]00fjo0f10fjo00|o0o0|o00]o0foo] o0
-90 -60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-90 60Jlo0fo00]oojloojoofoo]|oo] o0 00| o0o0}joo]oojoo|loo}oo}oofoo]|loo] oo
-120 90 0 0 0 o| .0 o] o 0 0 0 2 0 0 0 0 0 0 0 0
120 90 00]o00}o00|o0o|]oo]oo]oo] oo 00jo00|10jo00|o0}joo]oo]ooloo]lool oo

-150 ] -120 ol o o] o 0 0 0 0
-150 120400} 00| 00| 00| 0.0] 0.0} 0.0} 0.0
-180 -150 o] o 0 0 0 0 0 0
-180 150l 00] 0.0] 0.0} 00| 00] 00| 0.0 0.0

004 00|]00]00j00|00}00]00}00]|o00]| 00

00| o0o|ocojoo]oofjoo|oo]joojoolo0o]| oo
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Table 168: Number of interactions between charged atoms and backbone oxygen atoms and average number of
atom contacts at each position for interactions between a-helices and R-sheets.

ANGLE RANGE }| -12| -11] -t0] o) 8] 7| 6] 5| 4| 3| -2 <. 0 1 2 3 4 5 6 7 8 91 10| 11| 12
0 30 0] © 0 0 0 0 0 0 0 0 0 :Q 0 0 0 0 0 0 0 0 0 0 0 1
.0 30(00]00}joo|loojoo]ooloo]loofoo]oo]oo 0] 00)oo]oo]Joojoofjoo]oo|oofloo]ool|loo] 10
30 60 o o i} o| o 0 0 0 0 0 0 #0 0 0 0 0 0 0 0 0 0 0 0 0
30)] 60)00Jo00jo0|00fo0jo0]|o00|o00joo|joofoo]joo|n0|o0]|o00fjoojoofan]oo]ooloo}oo]loo]|coloo
60 90 o] of o 0 0 0 0 0 0 0 0 o] o 0 0 1 0 o} o 0| o 0 0 0
.60 90 oo} 00] 00]o00]oo]joofoo]oo]|oo]ooloo .01 0.0} 0.0l 00|10} 00]|]00]o00}oofoo]ooloo] oo
90 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 ol o 0 0 0 0 0
90 120 00| 0o} 00| 0.0] 0.0] 00] 00| 00| 00]00]00]oO .01 00| 00f{o00]|]10]00]oo0}joo|o0o}ooloo]looloo
120 150 0 0 0 0 0 o] o 0 0 0 0 02 0 0 1 1 0 0 0 0 0 0 0 5}
120 150100 o00loo0o|oojooflooflonfooJoojoo]oo|oo}|i10]oo]oo]10]10f00]00]00]o00]o00lo0oflo00] 00 o
150 180 1 0 o} o 0 0 0 0 ol .0 0 ol“:0] o 0 1 0 0 0 0 0 0 of 1 0 N
150 180 J|1.0J 0.0} 0.0] 0.0] 0.0| 0.0] 0.0] 00{ 0.0] 00| 0.0 ;0,0 00] 0.ol 1.0] 00| 00| o00] 00| o0o]oolool10][ 00 <
30 0 ol o 0 0 0 0 0] o 0 0 0 o] o ol o] o 0 0j o 0 0 o| o 0
30 0lfloofoo]oo|oo)loofoofoojoofjoo]oo]oo0 ‘00 00| 00jo00]o0joo0joo0]oo!oo|oo]oo]|oo]| oo
-60 30 0 0 0 0 o|l o 0 0 0 0 o} 0l 0 0] o 0 0 0 0 o] 1 0 0 0
-60 30| 00)oo0]oo]oo|oo]joo]joo]|oo|oo|o00]oO0.0 ‘00fj 00} o00f[o00|]oo]oo0]oo|oo|oo]{z20}00|o00] 00
90 -60 0 ol o 0 o[ o 0 0 ol.o0 0 " Q 0 0 0 0 ol o 0j- o 0 0 0 0
90 60 ||.0.0] 0.0| 00] 00} 00| 00]o00fjo0o0fo0]|o00]oco0 '0:0:] 00| 0.0J 00| oofjoo|ooloo]{oo|oofoofoo] oo
-120 90 0 0 0} o 0 0 0 0 0 0 0 0 0 0 o{ o] o 0 0 0 of o 0
-120 90fjoo]oojoo]oo|loofoo]oo)loo]oo]ool oo 00]o00]oo]oo]ooloo]loo{oo|looloo]ool oo
-150 -120 0 0 0 0 0 of o 0 ol o] o ‘0| o} -0 0 o] of o 0 0 o}]. o 0
-150 120 [foojo0| 00)o0o0joo|oo}joo}foo]oo|oo]oo 00| 00|l oojoo]oo]oojoofoo|loo[oo}oo] oo
-180 -150 0 0 0 0 0 0 o] .0f O 0 0 0 0 0 0 0 0 0 0. 0 of.o0 0
-180 -150 f0.0{ 6.0] oo] 0.0} 00| 00| 00] 00 00| 00}00 00} 00| 00]o0}oo0|oo0joof[oo|loo[]o0] oo} 0o




Table 169: Number of interactions between charged atoms and backbone oxygeﬁ atoms and averagé number of
atom contacts at each position for interactions between -pairs of R-sheets.

ANGLE RANGE || -12 |'<11) -10] 9| 8] 7| 6] 5| 4| 5] =2 2 3 4 5 6 7 8 9] 10 11} 12
0 301 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 30/00|00]oo0]oo]oo]|]oofjoo|loo]|]oo]oo]| oo 00joo0loo|oo]oojoo}oo]oo|ooloo] oo
30 60 0 [V 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o| o 0 0 0
30 60loo0] oo} oojoo]oo]oofloofloo]oo]ooloo 0ojoojoo]joojoo]Joojoo]oo[oo|ool oo

. 60 90 o|] o 0| o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol
60 90 ffoo0fooj{oojoo]oo]oojoo}oo]oofoo] oo 0ojoojoo]loo]oojoo|loo[{oo]loolool oo
90 120 0 o o 0 [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
90 120 jo.0J 00| 00| 0.0] ooj oo oo]o0o0] oo 00/ 0.0 00| o00]|].0c0]o0fo0jo0|oo[oo0]oo|ooloo
120 150 0 0 0 2 0 0 0 2 0 0 0 1 0 0 1 0 0 0 0 0 0 0
120 150 100jo00]o00|]10]j00f{o00|]oo|10fo00]|o00] 00 10/ 00|o0f10)Joo{oo]oo|oo|looloo] oo
150 180 0 0 0 ol o 0 0 1 1 0 1 0 0 0 ol o 0 o o|- o 0 0
150 180100} 00} 00fo00]| o0o]|]oofoo]10]10]00] 1.0 00l o0o0joojoo{oofjooloo]oo]ooloo 0.0
=30 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 o] o 0 0 0 o
-30 0JjoojJoo}joo}oo|loo|l10fo0]10]00f00]1.0 0.0j00|0oD}jo0joojoo|[oofjoo]oo!l ool oo
60 -30 0 o| o 0f -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-60 30]jo0b]oofoojoo]oo]loojoofoo]oofoo]foo 00jo00joo0)loo[oofoo]|o00looloofool oo
-90 -60 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 )
90 60 | 0.0J 00| 00| 0.0] 00] 0oo| 00} o00]oo} oo} 00 00l o00joo0joojoofoo]oo|oofoolool ool
-120 -90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-120 90f00)Joo0joo|o0o]oo]oojoo|oo]oo]ooloo 00l 00fo00jo00jo00]oo0]joofoofoofoo]oo]
-150 -120 0 0 0] o 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 0 0 0
-150 -120jjoo]Jo.0]o00]o00]o0ofoo|oo]oo|oofoo]oo 00|l oo|oojoojoofjoo|oo|[oo]|oo|ool oo
-180 -150 0 0 0 ol o 0| o 0 0 1 1 0 0 0 0 of- o0 0 0 o] o 0
-180 -150 | 0oo] o0]o00joo|joofjoo{oo|loo]oo]|10] 10 00jo00jlo00joojoo|loo]oofoo]oo|oolco
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Table 170: Number of interactions between charged atoms and backbone nitrogeﬁ atoms and average number of

atom contacts at each position for interactions between pairs of a-helices.

RANGE | -12 | 11} -10 91 -8} -7

ANGLE 6] 5| 4| 3] -2 2 3 4 5 6 7 8 10) 11| 12
0 30 0 0 0| © 0 0 0 0 0 1 0 0 0} 0 0 0 0] © 0 o] o 0
0 30foojJoo]oojoo]oofjoo{oo]oof[oo]10]o00 00/00|o00]Joo]joo]oo]looloo]|]oolool|oo
30 60 0 0 0 0 0 0 0 0 1 o] o 0 0 0 0 0 0| o 0 0 0 0
30 60 00fj00|00]|]00]00]oo]loo]oo]l10]00f]o0.0 0o0joojooloonjoojoo|oo]oofoo|oolf oo
60 20 0 ol o 0 0 0 0 0o o o o 0 0 0 0 0 0 0 0 of o 0
60 90 loofoo|o00}oo]o0o0|oo0}oo]oo]|loafloo]oo 00| 00|o00]Joo]oo]oo]|]oo|oo]oo0|oo0!l 0o
- 90 120 0 0 0 o] .0 0 0 0 0 0 0 0 0 0 o]l o ] o 0 0 0 0
90 120 oo} 00| 00] o0o] 0oo0]oo]oo]oo|loo]oo] oo 00|]oo0|oojJoojoo]10{oofoo]|o00]o00]{ 0o
120 150 0 0 0 0 0 0 0 0 1 0 0 0 o] o 0 0 0 0 0 0 0 0
120 150 jj00}j 00| 00]00]o00foofjoo]oo|10fo00]o00 00jo0o0joojoojoojoo]|oo]oo]ool ool oo
150 180 of o 0 o] o 1 0 0| © o] o 0 0 0 0 0 0 0 0 0 0 0
150 180 00} 00 o0} 00| 00| 10]|]o00]00}jo00]o00]o00 00|o00|oojJoojoojoo|oo]oo]|oo|oof oo
-30 0 o] o] o 0 0 0 0f o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-30 0joojoofoojoo]{oo|]oo]oo|]oo|oo|oo]oo 00|oojJoojoojoojoo]oo]loo]|oo|oo]oo]’
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Table 171: Number of interactions between charged atoms and backbone nitrogen atoms and average number of

atom contacts at each position for interactions between pa1rs of R-sheets.
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Table 172: Number of interactions. between polar side-chain atoms and average number of atom contacts at each
position for interactions between pairs of a-helices.
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ANGLE RANGE || 12| -11] -10] 9| 8| -7| 6] -5 2 3 4 5 6 7 8 9 11] 12
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120 150 [0.0] 0.0fJ 0.0] 00{ 10] 00| 0.0] 0.0 00jlooj10lo00joo0foo]10]00]o00]o00]| 0o
150 180 1] - 1 0 0 o] ‘1 0 0 0 0 1 1 1 0 0 0 1 1 0
150 180 1.0 10| 00| 00| 00| 10] 00} 00 00l ooj10j10f10j00fo00]oo]z20]10]o00
-30 0 0 0 0 0| o 0 0 0 0 0 0 0 0 0 0 0 0 o 0
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Table 173: Number of interactions between polar side-chain atoms and average number of atom contacts at each
position for interactions between a-helices and R-sheets.
ANGLE RANGE || -12 | -11 ] -10 -9 -8 -7 -6 -5 -4 2 3 4 5 6 7 8 9 101 11 12
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Table 174: Number of interactions between polar side-chain atoms and average number of atom contacts at each
position for interactions between R-sheets and a-helices.
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Table 175: Number of interactions between polar side-chain atoms and average number of atom contacts at each
position for interactions between pairs of R-sheets.
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Table 176: Number of interactions between polar side-chain atoms and backbone oxygen atoms and average
‘number of atom contacts at each posmon for interactions between pairs of a-hehces.
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Table 177: Number of interactions between polar side-chain atoms and backbone oxygen atoms and average

_number of atom contacts at each position for interactions between a-helices and R-sheets.

ANGLE RANGE || 12| -11{ 10| 9} -8} -7| 6| 5| 4| s} =2 2 3 4 6 7 8| 910 11 12
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Table 178: Number of interactions between polar side-chain atoms and backbone oxygen atoms and average

number of atom contacts at each position for interactions between R-sheets and a-helices.
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120 150 00] 0.0] 0.0{ 00] 00] 00| 00] 0o 0.0 00lo0joo]oofoo0]oo]|oo]oo]ooloof oo
150 180 0 0 of o o]l o 0 0 0 0] o] o] o] o] o o]l o o] o 0
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. Table 179: Number of interactions between polar side-chain atoms and backbone oxygen atoms

‘

number of atom contacts at each position for interactions between pairs of B-sheets.

and average

'

91 10| 11

ANGLE RANGE )l -12] 11| 10} 9. -8 7| -6 3 4 5 6 7 8 12
0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 30[fo0]o0]00fjo0]{o00}fjo00]|o00 00joo0jo0joo0joo|oo[oo]oo]foo]| oo

- 30 60 0 0 0 0 0 0 0 0 ol o 0|. 0 0 0 0 0 0
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20 120fo0} 00] 00| 00| 00| 0.0 0.0 00]00]o00]|o00|]o0o{oo]oo|ool ool 0o
120 150 0 0 0 0 0 0 0 1 2 1 0 o 1 0 0 0 0
120 150 f{0.0] 0.0] 00| 00)] oo 00| 0.0 10j10}j10f/o00joo]10]|00]|00f00] 0o
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150 180 ] 0.0}.00]| 0.0] 0.0] 00] 0.0 0.0 00]10]o00l10|10}o00]00flo0|o00] oo
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-90 60jo00]oo0)oo]oo]oo]oo] oo 00| 00jo00J]o00]joo]oo]|oo]looloo] 0o
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-180 150 o0} 0.0} 00] 00| 10| 00] 1.0 10j10Jooj10]10}oo]oo]ooloofi10]
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Table 180: Number of interactions between polar side-chain atoms and backbone nitrogen atoms and average

number of atom contacts at each position for interactions between pairs of a-helices.

RANGE

ANGLE 12] 11} 101 9} 8| 7| 6| -5 2 3 4 s| 6 gl 10] 11} 12
0 30 0] 0 0 0 0 0} 0 0 0 1 0 o] o 0 0] o 0 0 ]
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-180 150 | 0.0] 0.0] 00| 0.0] 0.0| 0.0 0.0 | 0.0 00[10]00j00jo00]oo]oo]oo]oo]ooloo
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Table 181: Number of interactions between polar side-chain atoms and backboné nitrogen atoms and average
' number of atom contacts at each position for interactions between a-helices and R-sheets.

10

ANGLE RANGE || 12| 11} -t0] 9| 8| -7| 6| 5 2 3 4 5 6 7 8 9 111 12
0 30 0 0 0 0 ofj © 0 0 0 0 0 o] o 0 0 0 0 0 0
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Table 182: Number of interactions between polar side-chain atoms and backbone nitrogen atoms and average
number of atom contacts at each position for interactions between R-sheets and a-helices.

ANGLE RANGE Jf 12| -11}| 10} 9] -8| -7| 6] = 3 4 5 6 7 81 9] 10| 11] 12}
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0 30fjoo0]oo|oo]loo]oofjoofooloo 00| 00]00}j00j00[00]o00]o00] ool o0
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Table 183: Number of interactions between polar side-chain atoms and backbon_e nitrogen atoms and average
' number of atom contacts at each position for interactions between pairs of R-sheets.

ANGLE RANGE || 12| -11| -10| 9| -8]| 7 2 3 4 5 6|l 7| 8 9 10| 11( 12
0 30 0 0 0 0 0 0 0 0 0 0] 0] o[ o 0 0] o 0
.0 " 30fo00fo00|]oo|oo| o0} o0 00| 00|o00|]o00|o00joo[o0]|]oo0)oo] ool 0o
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30 60f00{00jo00]oofoo0] o0 00f/00}o00]Joojoo]oo}oo|oofoe|oo!l oo
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-90 60 |{00) 00| 00|00} 00} 0.0 00| 00]00}00}00f00]00fjo00]o00]| ool oo
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-180 150 00| 00} 00| 00} 0.0} 0.0 00{00}j00]J]00]00]o00{o00fo00]o00]|o00]oco
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Table 184: Number of interactions between backbone atoms and average

for interactions between pairs of a-helices.

number of atom contacts at each ‘position

-8 -7

_ANGLE RANGE || -12] 11| -10] ¢ 6} 5] 4] 8| -2 2| 3 4] -5 6 7 81 8| 10] 1] 12
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0 30f00jooloojoo]17f23[00[00]17]20]00 00]20)10lo00|oojoo]oo]loo]oo]|oo] oo
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60 90 0 0 0 0 0] o 0 0 1 0 0 0 1 1 0 o] o 0 0 0 0 0
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-30 0 0 1 0 0 0 1 0 0 2 0 0 0 3 5 1 o] o] 3 1 0 0 0
30 oflool10]oofjoo]loo|l30][00]o0]15]00]o00 00]17})18130)00]00]17]20[00] 00| 00
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-90 60 0 o]l o 0 0 0 0 0 6 2 0 0 1] 2 0 0 0 1 0 0 0 0
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-120 -80 0 0 0 0 0 0 0 0 4 7 0 0 2 3 ol o ol o 0 0 0 0
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-150 120 00] 0.0] 00| 00| 00] 0.0] 00} 00]oo|10] 15 00} 1.0]15)00)oo0]o00]10]o00]00]00] 00
-180 -150 0 0 1 0 2 3 ol o 8| 5 0 0 7| o 0 o] 5 0 0 1 1 of.
-180 150 joo0| o00)] 20| 00 10] 13| 00]o00]16] 14] 0.0 00/ 16)22]00)Jo00fj20]00f[00]10}20/! 00
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Table 18_5: Number of interactions between backbone atoms and average number of atom contacts at each position
for interactions between a-helices and R-sheets.

LLT

ANGLE RANGE J| -12{ 11 ] -10 -9 -8 -7 -6 -5 -4 3 -2 2 3 4 ] 6 7 8 9] 101 11} 12
~ 0 30 0] O 0 0 0 0 [} 0 [}] 1 0 0 0 0 0 0 0 0 [ 0 0 0
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-120 -90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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-150 -120 0 o 0 0 0 0 o 0 [ 0 0
<150 -120700] 00| 00} 00}j 00} 00]j00]j00}00]00j00
-180 -150 0 0 0 0 0 0 0 0 0 0 0
-180 -150 | 00 00| 0.0} 0.0} 0.0 001 00} 00] 0.0] 00] 0.0

00]00}{20]00j00j00j00]j00]j00]00{0.0
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Table 186: Number of interactions between backbone atoms and average number of atom contacts at each position
for interactions between RB-sheets and a-helices.

ANGLE RANGE || -12 | -11] -10] o] 8| -7 2| s 4 5 61 7] 8| of 1o 11] 12
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-30 0 of o 0 0 0 0 o] o 1 0] o] o o] o] o] o 0
30 offoo]oo|oofoo] 0o} 00 00| 00| 1.0]00]00]00f{o00][00]o00]o00][ 00
-60 -30 0 0 0 0 0 0 o] o o] o} of o 0 ol of o] of

~-60 30§00]00]00]00]00]00 00]00j0o0o0jooloo{oofjoo]oo]oofoo]co
20 -60 0 0 0 0 0 0 ol o o] o] o] o ol o ol o] o
-90 6000} 00} oo o00]o00]o00 00} 00]oo0}joo0]oo|oo|]oo0]oo]oo]looloo
-120 -90 ol o 0 0 0 0 ol of o 0 o] o] o} o] o] o] o
-120 9000]o00]oo]oo| o0o]oo0 00 00]o00]o00]o00o]oo]{oo]oo]oo}ool oo

-150 -120 0 0 0 0] © 0
-150 -120 1 00] 0.0} 0.0} 0.0] 0.0] 0.0
-180 -150 0 0 0 0 0 0
-180 -150 § 00| 00] 0.0§ 0.0} 0.0} 0.0

001 00§100|00jo00}jo00jJo00]o00}o00]o00]o00

10J00]00]00jo00}00]o00]00]jo00]o00] 00
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for interactions between pairs of R-sheets.

!

Table 187: Number of i interactions between backbone atoms and average number of atom contacts at each posmon

ANGLE RANGE || 12| -11| 10} 9] 8] -7|] 6] 5| 4| 8| -2 2 3 4 5 6 7 8 9| 10 11] 12
~ 0 30 0 0 0 0 0 0 1 0 4 2 3 2 0 1 0 0 0 0 0 0 0 0
0 30J00jo00joofloo]ooloo}10)00]10]10]47 1.0Joof10]o00]o00]o00]oofo0]|o00]o00fo0]
30 60 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 of o 0 0 0 0 0
30 60| 0oojoo|oo]loojfoo]10]|]00]10f20)j50]1.0 00} 00}00]00]00|]00j00}00|00]o00] 00
60 ’ 90 0 0 0 o{ o0 0 0 o 1 2 0 2 0 0] o 0 0 0 0 0 0 0
60 90fcofoofon]oo]oo|loo]loojoo|10]25]o00 1.5]00|00foo0jooloo]oo]oof[ooloo] 0o
90 120 o] o 0 0 1 0 1 2 6] 3] 13 10 7 2 0 1 1 0 1 0 0 0
90 120 fo.0j oo0] oofoo]l10]oo0]10]|15f12]17] 1.8 1.3] 20[10)o00{30]20[00[10] 00| 0c0] 00
120 150 0 0 1 1 1 3 7 6] 24] 11| 40 26 7| 11 6| 3 1 6 1 of o 0
120 150 j 0.0] 0.0] 20| 20] 20] 10} 1.7] 12) 16} 18] 1.3 14110 17]18]20]10]17]10]00] 00| 00
150 180 0 1.1 o 0 1 3] 151 10] 26 8| as 34] 11| 16 8 5 3 1| o 0 0 0
150 180 |0.0] 20 o0 oo} 10f{ 13} 16f13}1.7}1.2]1.2 1.2} 15| 14| 12]10]23}10]| 00| 00]o0] 00
-30 0 0 o|l.o 0 0 0 4 3| 11 41 17 16| 10 8 1 2 0 o]l o of o 0
30 offooJoo]Joojoofoojoo|[10]13]13]1.2]1.2 14§12 11]10]10] 00|00l o00}00]00]00
--60 30| o 0 0 0 0 0 0 1 2] 1 7 8 3 1 1 4 0 2] 1 o] o 0
-60 30f00]oo]ooloojoojoo]|oo[20]15]10]1.0 14| 20| 10[20]| 10|00} 2530000000
90 -60 0 0 0 0 0 0 0 o|. 2 0 3 1 0 0 0 0 0 0 0 0 o ol
.90 60 )foo}oofjoo]loojoo|loojoo}oo]15]o00] 17 1.0 00j00]00[00]00]o00|{00]o00]|o00} 0o
-120 -90 0 0 0 0] © 0. 2 3 4 2 8 5 1 0 2 0 0 0 0 ol o 0
-120 901 00] 00]00]00fjo00]jo00|15|13}18}25]15 141 20100} 20|00]00fo00]oofjool|oo}] 00
-150 -120 0 0 o] o 1 11 3 0f 1 0 7 4 0 4 1 2 1 o] o of o 0
-150 120 00| 00] 00| 00| 10] 20] 1.0} 00] 1.0] 00] 1.3 1.2 00]12]10]15]10j00|00]o00]o00] 00
-180 -150 0 1 0 1 3 5] 7 6| 10 3| 13 21 7] 13 7 7] 4 3 o] 4 0 0
-180 150 oo} 1.0l oo 10]13]22]17]22]17]10] 1.4 1.8 13 14)117]16]12[10] 00 10]00] 00
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Table 188: Number of interactions between backbone atoms and hydrophobic side-chain atoms and ‘average
number of atom contacts at each position. for interactions between pairs of a-helices.

ANGLE RANGE || 12} -11 | -10 -9 -8 -7 -6 -5 2 3 41+ 5 6 7 8 9 10 11

0 30 o of o] o of of] o] o O] ol ol o of o o] o o

0 30foojooloojoo]|]oo|oo]oo}]oo 00|l 00]jo0]|oojoo|oo]oo]oo] oo 0o
30 60fl ol o] o} o] of o] o o] of of of of o] of o o of o
30 60 00]o00joojoo]|oofoo]oofoo 00| o0o}joo]oojoo|oo|[oo[on]|o0o0] 0o
60 90 o] o] of of of o] o] o ol of of of o] ol o] o ol o
60 ~90[foo0|o00]o0ofloof[o00]o00] o000 00l oojoo0jooloojoo|loo]oo|loo]|oo
90 120 o] o o]l of o] o] o] o of of of of o] o] o] o] ol o
90 120 00} 00| 00f o0} 00|00 00] 00 00| 0o0joojoojoojoo|oo|[oo]|oo] oo

120 150 0 0 0 0 0 0 0 0

120 150 {00} 00} 00] 0.0j 0.0] 00} 0.0] G.0 20| 10|l 10fjo00|lo0]oojoo}joo]| o0} o0

150 180l o| ol o| o] o] of o o

08¢

150 180 j00]|00jo00]| 00|00 o00]|00]o00

00]00jJ00}Jo00]o00]o00] 00 0.07 001 0.0

30| . o 0 0 0|l o 0 0 0 0 0 0 of o 0 0 0 ol o 0
-30 . 0]oo] oo o06]oo}oo]oo]| oo} oo 00| 00|]00fjo00]jo00]o00]oo]|]oo]ooloo
-60 30 0 0 0 0 0 0 0 0 0 0 0 o] o 0 0 0 0 0
-60 30[00]|00}j00)]o00]o00]|]00}]o00] 0.0 00| 00]o00joo]oofjoo|oo]oo|oo] oo
-90 _-60 0 0 0 0 [i} 0 0 0 0 0 0 0 0|l 0] o 0 0 0
90 -60 jo.o| 00} oo] oo]oo]o00] o0/ 00 00|/ o0|oojoo|loofjoo|loo]oo]oo] oo
-120 .90 0 0 ol o 0 0 0 0 1 1 1 o] of o 0 0 0 0
-120 90 jjoojoo]oojoofoofoo] 0o} oo 20l 10}l 10fJo00]o00]oo0]oo]|oo]ooloo
-150 -120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-150 120l 00| 0oojoo)] oo] oo o00fo00] 00 00| o0o0joo]ooloo]oojoo]ooloo} oo
-180 -150 0 ol o] o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-180 -150 | 0.0 ]| 0.0} 00] 0.0] 0.0] 0.0| 0.0} 0.0 00|J00]Jo0]oO0O]oO00O|0O0O}00}]O00O}0O] DO




Table 189: Number of interactions between backbone atoms and hydrophobic ~ side-chain atoms and average
number of atom contacts at each position for interactions between a-helices and R-sheets.

ANGLE RANGE J| -12 |11 | <10 .9 8] -7 -6 -5 -2 3 4 5 6 7 8 91 10| 11

0 30 0 [1] 01 O [ 0 0 0 0 0 0 0 [} 0 0 0 ] 0

0 30({00|]0o00j00)J00]o00]o00]o00]|o0.0 0ojoojoojoo]loojoojoo|oo]oo] oo
30 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0] O 0] o 0
30 60jjoo0ojo0joojoofo0]o00|o00] 00 00jo00/00]Jo0|oojoo|oo|oo]ool oo
60 * 90 0 0 0 0 0 0 0 0 1 2 1 1 1 0 0 0 0 0
60 | 90jjoo0joo0j'00}00]|] 00jo00|O00]o00 20| 10| 20]10|10]oo0fjoo]oo|o0]| oo
80 120 0 0 0 0 0 0 0 0 0 0 0 0 of of o ol o 0
90 ~ 12000 00] 00} o00] 00]o0] o0/ 0o 00Joo;00jo00joojoo0|oo]oo|oof|oo
120 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 150 00| 0.0f 004 0.0] 00} 00] 0.0] 0.0 00| o0o{oo0fjoo]Joo|oofoofjoo]oo]oo

150 180f of{ o| of o] ol o1 o o

150 180 JJ0o0] 00] 00| oo] o0o] ool oo oo 00] 0.0 00)00]00]|00]00]00]|00]00

18C

-30 0 0 0 0] o 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
30 o0floo]looloojoo]|oo]oo]|oo] oo 00foo}oofloojoo{oo}oo|[oo]|oo0foo
-60 30 0 0 0 1] 0 0 0 0 0 o o 0 0 0 0 0 0 0
60 30]foofoo]oo|oof]oof[oofoo]oo 00j00|]oojoo0fjoofjoo|oo|oo]|ooloo
-90 -60 o], o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-90 60 [foo)oo0|o00|00fjo00]|]o00] 00]oO00 00} ooJoo]Joojoo]oojoofoo|[oo]| oo
-120 90 0] O 1] 0 0 0 0 0 0 0| O 0 0 0 0 0 0 0
"~ -120 90foojoo]|o00joo0}o00fjoo|oo] o0 00/ oc0jo00jJoojoojoo}oo]oo] ool oo
-150 -120 0 0 0|l. o 0 0 0 0 ) 0 0 0 0 of o 0 0 0
-150 -120 0.0} 0.0] 0.0} 00).00| 00 0.0} 0.0 00j00|oo0o)Joojoo]oo|loofoo|]oo|oonl
-180 -150 0 0 0 0 0 0 0 0 0| o 0 of o 0 0 0 0 0

00jo0joojoojoojoojoofo0]|oo]) oo

-180 -150 1 0.0} 0.0} 00] 00} 00| 0.0] 0.0} 0.0




Table 190: Number of interactions between backbone atoms and . hydrophobic side-chain atoms and average~
number of atom contacts at each position for interactions between R-sheets and a-helices.

ANGLE RANGE || 12 <11 | -t0| 9| -8} 7| 6| -5 2{ 3 4 5] 6 7] 8| 9] 10| 11| 12
0 30 o o o] © 0 0] © 0 0 o 0 0 0 o[ "o o o] o 0

0 30joo0foojoojoo|loo]oo}oo{o0 00]oo0joojoo]oojoojoo]oofjoo|ool oo
30 60 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0
30 60fo00)oof[oo]oo]oo]|oofoo]oo0 00| o0o0]Joojoojoofoo[oofoo]o00] o000
60 90 0 0 0 o] o 0 0 0 ol "o 0 0 0 ol o] o of] o 0
60 gojoo0floofloo]oofoo]oo]oo]oo 00Joo]Joojoojoo]loo|oojoo|oo| oo/l oo
g0 120 0 0 0 ol -0 0 0 0 0 ofj.o0f o 0 0 0 0f o [+} 0
90 120 { ooj 0oo0] o000 00] 0o} o00o] o0 00JoojJoojoofjoofoo]|oofoo|oo]| ool oo
120 150 0 0 0 0 0 0 0 0 o] of o] o 0 0 ol o ol o 0
120 150 1 0.0 00| 00]-0.0] 00| 00| 0.0] ao 00]00|oo0Joojoo]loo|]oo]oo|loo]|oo| o0
150 180 0 ol ol o 0 0 o] o ol of ol o 0 of o} o of o 0
150 180 0.0} 00] 00| 0.0] 00 0.0} 00| 0.0 00jlo0o0joojloo]oojooloo]|]oofoo]|oo]oo
-30 0 0 0 0 0 0 0 0 0 of of o] o 0 0 ol o o] o 0
30 ofloojJoo|oofjoo]oo]|oof|ooloo 00jJo00loojoofjoo]joojoo]oofoo|oolf oo
-60 -30 0 0 0 0 0 o| o 0 of of o] o 0 ol o] o o] o 0
-60 30floofjoo]joo]oo]oo|oo]o00]o0o0 00| 00fjo0loojo0joojoo[o0joo]oo] oo
.90 -60 o] o 0 0 0 0 0 0 0] o ol o o ol o] o ol o 0
50 -60loo] 0.0] 00]00]o00]o00[o00] 00 00| ocojJoojoo]joo]oo]oo[ooloolool oo
-120 -80 0 0 0 0 0 0 [i 0 ol of o] o o o] o] o ol o 0
-120 90{l00]joo}oo]oo]oofoo]oo|oo 00]oojoo]oojooloo]oo]Jooloolooloo
-150 -120 ol .o ol o 0 0 0 0 o] o 0 0 0 o] o] o] of o 0
-150 -120 | 00] 0.0] 00| 00| 0.0| 0.0| 0.0| 0.0 00]00]oo]oo]oo|loo]|]oofoo]|oo| oo} oo
-180 -150 0 0 0 o] o 0 0 0 0 0 0 0 0 0 0 ol o} o 0
-180 150 { 0.0} 00| 00| 00| 0o} o0o]oo] o0 00]oojoo]oojoojoo|]oo|oofooloo] oo
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Table 191: Number of interactions between backbone atoms and hydrophobic side-chain atoms and

average
number of atom contacts at €ach position for interactions between pairs of R-sheets.

_ANGLE .RANGE ]| -12] 11| -10] 9] 8] 7| 6| 5] 4| 8| -2 2 3 4 5 s] 7| s 9] 10| 11| 12
0 ~ 30 O o[ ©0 0 0 0 1 0 4 21 3 2 0 1 o] of o] of o of o 0

0 30 jo0jo0[o00]oo0fjoojool10f[00{10}{1.0] 47 1.0 00| 10| 00} 00{o00|{o00]o00]|ooloo] oo
30 60 0 0 0 [+ 0 1 0 1 1 1 1 0 of o o o] o 0 0 of o 0
30 60foofoojoofoo|loo[10]o0]10]20]50]1.0 00{00|o00}o00|]o0o0fjoo|[oo|]oo]oo|oo] oo
60 90 0 of o o] o [}} 0 0 1 2 0 2 0 0 0 0 0 [i 0 ol o 0
60 90ffooloofloof{oo|oo|/oofjoo]oof10]|25fo00 157 00]00f00]o00jo0o]oof{oo|oofoo]| oo
90 120 ol o 0 0 1 0 1 2 8 3| 13 10 7] 2 0 1 1 0 1 of .o )
90 120l 00 oo| 0ofoof10]o00]10]15}1.2]17] 18 13| 20] 10|o00]|30]20]00] 10} 00|00} 00
120 150 o 0 1 1 1 3 7 6| 24| 11| 40 26 71 1] s 3 1 [} 1 of o 0
120 150 00|00} 20]20]20]10]17]12]|]16] 18] 13 141101171 18]20]10]17|10] 00 00 00
150 180 0 1 0 0 1 3| 15] 10] 28 8| as 34 11| 16 8] 5| 3 1 0 ol o of
150] 180loo{20|o00]o00]10{13|16]13]17]12]1.2 1241511412 10] 23110 00| 00| 00/ 0.0
30 of o 0 0 0 0 0 4 3] 11 41 17 16| 10 8 1 2 0 0 0 of] ol ©o
-30 ofloo[oofloo|oo]oojoo[10}f13]13]12]1.2 14| 12}11]10]10]o00]oo]oo|oo]oo} oo
-60 -30 0 0 0 0 0 0 0 1 2 1 7 8 1 1 1 4 0 2 1 0 ol o
-60 30foo0]oo]oojoo}oo|]ooloo|20}15]1.0]1.0 14| 20] 10| 20]10]00)]25|30]00]|00] 00
90| - -60 o] o 0 0 0 0 0 0 2 ol 3 1 ol ol o 0 o] o 0 of o 0
-90 60 Joo]oo]oo]oo|oo]oo[oo]oo]|15]00]17 1.0} 00] o00]oo0]joo]oofoo|oofoofool oo
-120 90 0 0 0 0 0 0 2 3| 4] 2 8 5 1 0 2 o] o] o 0 ol o 0
-120 90400]o0o0jo0]o0]o0joo]15])13]18]25]15 14] 20| 00]20]00}00]00|o00fooloo] o0
-150 120 o 0 0 0 1 1 3 0 1 0 7 . 4 o]l 4 1 2 1 0 0 of o 0
-150 120 §00] 00] 00} 00} 1.0]20{10]|00]10]00]1.3 1.2]00}12110]15]30] 00| 00}oo] ool 00
-180 -150 o| 1 0 1 3 5 7 6] 101 3] 13 21 7| 13 7] 7] 4 3 0 1 0 0
-180 150 oo 10]oo0f10f13})22}17]22]17]10] 14 18] 13| 14({1.7]16]12]10] 00| 10] 00/ 0.0
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Table 192: Number of interactions between. hydrophobic side-chain atoms and average number 'of atom contacts
at-each position for interactions between pairs of a-helices. '
ANGLE RANGE || -12] -11 ] -10| 9| -8} 7] 6| 5] 4] 3| -2 2 3 4 S1.64 71 8] 9}t 10]:11| 12
0 30 .0 5 3 0] 4] 18 0 0| 35§ 10 0 1] 21 6 1 0] § 0o © 3 4 0
[ 30ffoo|32f20]/00]10|19]00]|00}|26]27]00 20{17}15]20]o00)12]|00fo00|43]|35] 00
30 60 1 ol o 0 1 8| o© 3] 22| 14 0 3 7 5 0 2 1 o] o o]l o 0
30 60ji1.0]o00]oo0]loo0|20fj18}f00]17]21]16] 0.0 2711910 00|15 20fj00]00]|00] 00} 00
60 90 0 0 0 0 0 0| o© 0 3 1 0 1 5 4 0 0 o] o 0 [i 0 0
60 " 90foo]| 00]o00}.00f{o00|]00]|]o00]oo|1.7f1.0]00 50| 52|15]00])00|oojoofjoofoofoo0] o0
20 120 1 0 0 4 4| 3 0| 10| 43| 19 0 1| 45| 48 3 0] 13| 12 1 0l o 0
90 120 ]j1.0] 00| oo| 22| 1.0] 20] 0.0f 21|20 19] 0.0 60] 23] 20| 17{00|24}14]20] 00} 00] 00
120 150 3 5 0 1 10] 9 0 7] 65] 22 0 0] s7] 72 8 3] 17| 22 3| 2 5 1
120 150 1.7 16] 00| 20{17]13]00f{16]21] 18] 0.0 00l22|19]|19|23|21]23|20[25]121 20
150 180 o| 4 0 1] 12 7 0 2| 221 16 0 of| 32| 29 3] 1] 20| 121 o 3 6 0
150 180 [jo.o] 1.2 00| 10| 19] 27 ] 00| 35|20] 18] 0.0 001 19]24]23|10]|27112(00]17] 18] 00
-30 0 0 1 0 o] 3| 4 0 o 19 2 0 o] 18} 15 3 o] 10| 9 2 ol 3] 2
30 _o0jloofl10]oo0]oo}13]22)00f00|25]15] 0.0 00f[20]17[17]00f20]13]30|00]13] 20
-60 -30 0 0 0 o] 14] 1 o 17] 78] 18 1 3| a9 ] s0 6 1] 24| 14 0 o] o 0
-60 30[o00)jo00|o00]oo]14]23]00f[19]23]23]¢20 1.7 214198 ]|13]20| 23|24} 00]00fo00] 00
-90 -60 0 0 o] 1 5 0 0 5| 24 7 0 o 17] 27 1 of 7 4 0 0 0 0
-90 60 lo0|o0o0jooj20]12]|]00]00]14f{21]11]0.0{ 00J14]19110]|00]17]15]00]00]o00] 00
-120 90 0 0 0 0 0 1 0 0 5| 16 0 o] 24| 23 3 1 3 1 ol of o 0
-120 90 floo]oo]oo]oo}oo]20]o00f]00]22]1.6]00 00)19]33)20{20]|13]10}00]00]00] 00
-150 1200 o 0 o] o| ol 4 1 0 3] 12| 3 o] 12 6] of 2§ 10] 1 0 ol 1] o
-150 -120loo]oojoojoojoo]l32]10]o00]|23]32]20 00| 29| 20jo0}30)28]10}00]|]00]30]o00
-180 150 | 1 8 7 0 71 19 3 1] 31| 20 0 o| 38| 34 1 41 30| 2 o] 10] 17 0
-180 150 1.0 25] 1906|3327 17]10]21]16] 0.0 00| 24] 17|20 22| 25)10}j00]31{22] 00
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Table 193: Number of interactions between hydrophobic side-chain atoms and average number of atom contacts
at each position for interactions between and a-helices R- sheets

RANGE

ANGLE 12| 11} -10] 8| -8| -7| 6| 5| 4] 8] -2 2 3 4 5 6| 7 8 9| 10 11} 12
0 30 0 0 o] o 0 2 0 0 3 1170 0 2 0 o[ 0 0 0 0 0 o 0}

0 30joo0fjoo)looloofoo}28]oo0o]oo|10]20]00 00| 20{o00joo0]Joojoojooloofoo]ooloo
30 80 o| o 0 0 0 0ol o 0 0 o] o 0 0 0 o] of o 0 0 o] o 0
30 60 00} 00]00]j00j00]oo]oo|oo]poloofoo 00| 00|o0}joo]oo|oofjoo|loofoo]ool oo
60 90 0 0 0 0 0 0 0 0 4 0 0 o] 2 4 1 3 2 0 0 1 0 [)
60 80j0.0joo0)oo0joo]oofloo]oofoo]18]o00]o00 00| 25| 20]60]13|15])00|.00] 10|00/ 00
90 120 0 0 0 0 0 0 0 2 o] o] o ol 8} 5 o] o] 4| 1 0 0 1 0
90 120 [0o0j 00} 00} 00| oo]oo]oo|10]00]00] 00 0o0f|25|12]00]00|35]40[]00][00]10] 00
120 150 0 0 0 1 3 1 0 0 6 2 0 ol 17] 12 2 o] 9o o] o o]l 3 0
120 150 foojoo0] oo]30|30]20]00fo00]25]10] 0.0 00} 19|18|]15]00]31]|00|[o00]oo]10} 00
150 180 0 1 0 o] 4 2 0 1] 11 2 0 1| 15] 18 1 1{ 18 8 1 2 8 0
150 180 oo} 10 o0]oo|22125f00]20]24]30]0.0 40| 24[17]10)30|24]18]|1.0] 15] 2100
-30 0 0 0 o] o 0 1 0 0 1 1 0 o} 3 5 of o] 2 1 o] of 1 0
30 o0fjoo|Joojoo}oojoo|10]oo]oo]|30]10{00 00[/37)14|/o00|o00]/30]20]00]o00]10] 00
-60 30f o] o of] o] 2 1 o] of 4 1 0 o] 2f1"3] o] of 1 3] of o] 1| o
-60 30jo00f{o00]o0o0]joo]|]20[10|00]00]|18]20]00 00]15]30[00j00|20[13}00]00]|20] 0o
-90 -60 0 0 0 of o 0 0 0 0 0 0 0 o] o of o] o 0 0 ol .0 0
80 60 | 0.0] 0.0] 0.0 0.0|.0.0} 00| 00 00| 00] ool o0 00| 00} o00]|]o00]o0f{o0]oo{o00]o00|lo0] o0
-120 -90 0 0 ol o 0 0 0{ O of 1| o ol o] o 1 ol o 0 0 ol o 0
-120 90 f00]00fjo0]oofoo]ooloo|oo]oo]20]o00 00|oo0floo]20[o00]oo0fjooloofoo}ooloo
-150 -120 0 0 ol o] o 1 2| o 2] 3 0 0 1 2 of o] 4| 1 0 1 2 0
-150 120 |00} 00| 00] 00| oo} 20f25]00]15] 17|00 00| 10| 70]00f00]55{10f00)}20] 20! 00
-180 150 0 0 0 of o] o 0 0of 0f o 1 1 3] 4] o] 1 3 ol o o] o} o
-180 -150 J 0.0f{ 00} 0.0j 00} 00| 00| 00!l 00]{o00fjo00]1.0 1.0 23] 28]00f30|13f{00f{00] 00| 00|00
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Table 194: Number of interactions between hydrophobic side-chain atoms and average number of atom contacts
at each position for interactions between B-sheets and a-helices.
ANGLE RANGE || -t2} 11| 10| 9| 8| 7| 6| 5| 4 2 3 4 5 6 7 8 9] 10] 11| 12
0 30 0 0 0 0 0 0 0] © 1 0 1 0 0 0 0 0 0 0] o 0
0 30[fo00]o00]oojoo]oo]oo]oo] ool 3o 00)]10J00]o00]oo]oo|loo]ooloo| ool oo
30 60 0 0 0 0 0 0] o0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 6010.0[{00]o00}oo|o00]o00]o0]fo00]oco0 00l 00jo0|lo0o]oo]|loo]|]oo]oo|o00]o00]o0
60 90 0 ol o0 0 0 0] o 0 0 0 0 2 0 2 0 0 0 ol o 0
60 | 90 00{00] 00] 00| 00| 00{00]o00]o0.0 00| 00|[15]00)j10]00]00]00]00]00] 00
90 120 0 0 0 0 0] o 0 1] 0 0 1 0 3{ o 1 0 0 0 0 [
90 120 00} 0.0] 00| 00| 0.0| 00} 0.0| 0.0} 0.0 00| 20}00|17]00{10]00]o00]|o00fo00]| 0o
120 150 0 0 0 0 0 ol o o 3 10 0 0of- 3}].0 2 0 0 0 0 0
120 150 00} 0.0] 00| 00| 00} 00| 00]o00] 10 1.8} 00) 00| 33| 00]3.0]|00]00]|]00] 00} 00
150 180 0 0 0 0 0 0 2 2| 11 12 5 0 0 0 0 0 0 ol o 0
150 180 | 0.0] 0.0} 00| 0.0 00| 0.0} 1.5] 351 2.1 22| 18| 00joo0]oojoo]oo]oo]oo] ool oo
-30 0 0 0 0 0 0 0 0 0 0 6 o} 4 0] 0 0 0 0 of o 0
30 0/ loojoojoo]oofoo|oo]oofo00]|o0 27|/ 00)28l00fo00fo00{o00]o00|o00]o00] 00
-60 - 30 0 0 0 0 0 0 1 0 2 4 0 2 0 0 0] o 0 0 0 0
-60 30[00] 00| o00fo00]o0o0]oo|20]00]15 1.8{00] 15| 00]o00{00]|00|[00fo0]o00]o00
-80 -60 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0 ol o 0
90 60 |oof{ o0 o00]oo0fo00o|[o00]o0o0]|o00]o00 00| o00loo]oo]oojoo]oo]|]oo]|]oo]|o0] oo
-120 -90 0 0 0 0 o] o 0 ol o 2 0 0 0 0 0 0 0 o] o 0
-120 90/00] 00] 00f{o00]|]00fjo0o]|o00fo00]o0c.0 15|/ 00jo00j00joo]oo]oo|oo]oo]oo] oo
-150 -120 0 0 0 0 0 0 1 3 0 0 3 0 0 0 1 0 1 o|] o 0
-150 120l 0.0{ 00] 00] 0.0| 00| 0.0} 1.0| 23] 0.0 00| 23| 00}j00]oo]|]10]o00])40]f00]|00] 00
-180 -150 0 ol o 0 0 0 0 0 1 6 0 1 0 0 0 0 o] ol o 0
-180 150 { 0.0 | 0.0} 0.0| 00{ 00| 0.o] 00| 0.0] 1.0 23] 00| 10|l o00]oo]oo]c6o]oo]oo|ool oo

08¢




Table 195: Number of interactions between hydrophoblc side-chain atoms and average number of atom contacts
at each position for interactions between pairs of B-sheets.

ANGLE RANGE || -12} -11 | -10 -9 -8 -7 -6 -5 -4 -3 -2 2 3 4 '5 6 7 8 9 10 11 12
0 30 0 0 0 0 0 0 0 5 5] 131 13 3 1 2 2 2 1 0 0 0 0 0
0. 30joojoo}joojoojo0joojo0o]18|18} 23] 22 1.7]50]35] 15} 10]10]00}jo0o]| o00] o0l 00
30 60 o 0 0 o o 0 2 1 3. 1 3 .0 0 0 0 0 0 0 0 01 o 0
30 60)00}00]00|]00|00]00})10}20)23]10]13 00| o00]ooloojoo]oo]|ool oo 00] 00| 0.0
60 90 0 0 0 0 0 0 0 2 2 2] 2 2 1 2 0 0 0 0 0 0 0 0
60 80 00} 00] 00| 00] 00|00} 00]35]15]|25]| 25 1.0} 50{ 10] 0.0} 0.0] 0.0.{ 0.0 00)] 6o} ool oo
90 120 0 0 0 1 1 [*] 5 6 10} 16} 18 18] 10] § 2 0 1 1 2 0 0 0
90 120 { 00§ 00) 00| 1.0} 3.0{ 00| 18] 23| 28| 22] 2.5 1.8]-5.0] 18|20} 00]10}10] 2000/ 00 0.0
120 150 0 0 1 2 1 71 11 12| 26| 54| 53 66) 35| 32| 16 8 9 61 .2 0 1 0
120 150 j00) 0o 20{40| 10} 10} 26]|-198]22]20] 1.6 21]19]19|24]167J18[10{10]00] 2000
150 180 2 2 1 1 5 8 12 ] 21 30| 60| 60 -82) 39} 39| 20 17 61 4 0 0 0 0
150 180{1.0) 10} 10]10] 22| 25]15]|16)21]22] 23 221 19123]20]14{17]|35]00]{00] 00| 00
~30 0 0 0 oy -0 0 11 4] 14 12] 41 ] 34 43| 20} 22 4 0 0 0 [ [ 0 0
-30 _0foojoojoojoojoo}20]12]23]13] 23] 26 20| 18]115|15]00j0.0]00fo00]|00fo00] 00
60| 30l o] o o] o] o] of of 2] 2] o] 1 211 o) 8| 6] 3| 1 2] 1 o] o] o
_-60 -30[00] 00} 00§00|]00)J00}j00}20]10)20] 22 2121l 24l12]1.0] 40 35]30]00}001} 00
-90 60 o] o 0] of o} o] of o]l o] 5] 4 4] o] o] of of. of o] of of o o
-90 6000} 00| 00]J]OOfJO00O] 00)]00]O00} 00]20] 22 15J]00]J]00j00)J00]o00}j00]o00}o00]o00]o0
-120° -90 0 0 0 0 01,0 2 2 4 14 6 9 4 3 1 1 0 0 0 0 0 0
-120 fg0jjoojoojoo]oo|oof{oo}25f{10[10]{16] 25 181121 27j10] 20| 00J00]o00}oo]ooloo
-150 -120 0 0 0} O 0 4 1 6 5 7| 5 6 8 8 5 0 1 1 0 0 0 0
-150 -120)]00}j 00} 00j00]00]10]10]18)14] 21| 4.6 48| 19|15)12}o00f10|10]00]00]00] 00
-180 -150 0 0 3 3 1 7 9| 19 18] 28| 22 241 21| 21 171 14| 10 8 2 3 1] 0O
-180 150 |00 00] 23|17} 1.0]16]17]30]19]27] 19 18] 27119131123 [14)16] 15| 1.7]|30] 00

L8T
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Table 196. Number of occurrences of interactions between Ala B—carbons
(position -4) and residues with hydrophobic side-chains at positions
relative to nearest backbone contacts.

Interactions are between

Average number of atom contacts are included.

‘two a-helices with crossing angles between -150° and -180°.

ARG JASN [ASP [CYS |GLN

GLU

GLY

HIS

ILE

LEU

LYS

MET

PHE

PRO

SER

VAL

P—
POSITION

12

POSITION

12

POSITION

11

POSITION

11

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

‘POSITION <

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

sfsigl=|=lnv|e|o|alajajo|ola]|viv]e|e]ololz]a

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

-9

POSITION -10

POSITION -10

POSITION -11

POSITION -11

POSITION -12

POSITION

«12
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Table 197. Number of occurrences of interactions between Ala B3-carbons

(position -3) and residues with hydrophobic side-chains at positions
relative to nearest backbone contacts. Interactions are between
two a-helices with crossing angles between -150° and -180°.
Average number of atom contacts are included.

ALA ARG |ASN |ASP |CYS |GLN |GLU |GLY | HiS | ILE {LEU | Lys {MET |PHE |PRO |SER |THR | TRP [ TYR | VAL
POSITION 12 0 3] 0 0 0 0 ‘0 [+ 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 12)j 0.0] 00| 00] 0.0! 0.0] 0.0] 0.0f 00| oo] 00| 0ol 00| 0of 00] 00| 0ofoof oe| oo oo
POSITION 11 0 Q 0 0].0 0 0 0 0 0 0 [¢] 0 0 Q Q 0 0 0 3}
POSITION 11{j 0.0} 00] 0.0] 0.0{ 0.0] 0.0] 0.0] 00| 00| 0.0] 0.0] 00| 00| 0.0J 00| 00| 00| 00| 00| 0.0
POSITION 10}]. O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 10)1 00| 00| 00] 00] 00| 00| 0o0f 00} 0.0} 00| 0.0] 0.0} 0.0l 00 0ofo00{ 00} 0ol 00| 0.0
POSITION 9 0 0 0 0 0 o} 0 0 0 o] o 0 0 0 0 0 0 0 0f O
POSITION 9 )00 00| 00) 00] 00| 00| 0oo] 0.0} 00} 00} 0.0] 0.0[ 0.0] 0.0f 0.0] 0.0] 00] 0.0] 0.0 0.0
POSITION 8 0 0 0 0 0 0| o 0 0 0 o] 0 0 0 0 0 0 0 0 0
POSITION 8[l00f 00] 00| 00} 0.0] 0.0} 0.0} 00 00] 0.0] 00 00f 00f00f 0o]o0o]00] 00} 0o 00
POSITION 7 0 0o 0 0 0}. 0 0 0 0 0 o} 0 0 0 Q- Qo 0 [} 0 0
POSITION 7 00} 00| 00) 00| 00| 00| 00] 00| 00| 00| 0.0] 0.0 0.0] 0.0] 0.0] 0.0] co] 0.0 00} 0.0
POSITION 6 0 0 0 0 0 o} o] 0 0 0 0 0 0 0 4] 0 0 0 o} 0
POSITION 6]/ 0.0} 0.0) 00| 00| 0.0] 00} 00| 00| 00 00] 00| 00| 00| 0.0 0.0} 00} 00| 00t 00] 0.0
POSITION 5 0 0 [¢] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION § (/00| 00} 00] 0.0) 00| 00| 00| 0.0] 0.0] 00] 0.0 0.0] 00] 00} 00} 00] 00| 00| 0.0 0.0
POSITION 4 0 0 0 Y 0 0 0 0 0 0 0 0 0 0 0 0 0] O 0 0
POSITION 4 ]| 004 00) 00} 00| 00| 00f{ 00 00| 00| 00f 0.0] 00] 0.0f{ 0.0] oo{ ool oo 0o] 001 0.0
POSITION 3 0 0 0 0 0 0 0 0 0 [+ 0 0 0 0 0 0 0 0 0 0
POSITION 3 /00 00f 00) 00] 00) 00| 0.0 00| 00} 00} 0.0] 0.0] 00| 0ol 0o] 0.0} 00| 0.0] 00| 0.0
POSITION 2 0 0 0 0 0 0 0 0 0 0 0 o} 0 0 0 0 0 0 0 0
POSITION 2 001 00) 00} 00} 0.0] 00j 00f 00| 0.0f 0,0] 0.0] 0.0} 0.0| 0.0] 0.0} 00| 0.0] 0.0} 00 0.0
POSITION 1 0 o] 0 0 0 0 0 0 0 0 o} 0 0 o O 0 0 0 0 [N}
POSITION t ) 0.0] 0.0} 00| 0.0}

00| 00) 00} 00] 00| 0.0} 00)] 0.0] 00§ 00} 00] 0.0

POSITION

POSITION -1 j§ 0.0 0.0} 0.0 0.0 00| 00| 00| 00} 00] 00} 00|loof{oof|o00foo]o0
POSITION -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -2 1 00) 0.0} 00 00} 00} 0.0] 0.0] 0.0{ 00] 0.0] 00| 00| 0.0} 00| 06| 00| 00| 00| 0.0 0.0
POSITION -3 o} 0 0 0 0 (1] 0 0 0 0 0 1] 0 0 0 0 0 0 0 Q
POSITION 8 ]/ 0.0} 00§ 00] 0.0) 00} 00} 00} 00} 00 00| 0.0] 0.o| 00| oof 00| 00| 00| 00) 00] 0.0
POSITION -4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 4 fl0.0) 0.0} 0.0) 0.0) 0.0} 00] 00| 00 00} 0.0! 0.0f 0.0| 00| 00| 00| 00] 00| 00| 0.0 00
POSITION -5 0 0 0 0 0 0 0 0 5} 0 0 0 0 0 [5} 0 0 0 [}} 0
POSITION 5 0.0 00| 00| 00| 00] 00] 0o0{ 0.0f 00| 00f 00| 00| 0.0f 00| 00| ool o0o] oof 0of 0o
POSITION -6 || © 0 0 0 0 0 0 0 0 0 0 0 [3} 0 0 0 0 0 0 0
POSITION -6 || 00| 00 00| 00| 0.0 0.0} 00| 0.0f 00] 0.0f 00| 00| 00| cof cofoo| oo 00f 0ol oo
POSITION -7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s} 0
POSITION -7 00§ 00] 00] 00| 00} 00} 00| 00| 00] 0.0| 00| 0.0] 0.0] cof{ 00| 00] 00| 0.0{ 00| 0o
POSITION -8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 8 |l 0.0) 0.0) 0.0] 0.0] 00| 00} 0.0] 00] 0.0] 0.0] 0.0] 0.0} 00| 00| 00| 0.0] 00} 0.0} 0.0 0.0
POSITION -8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -8 }) 00| 00} 00} 00)| 00} 0.0] 0.0] 0.0} 0.0] 0.0) 00| 0.0] 0o} 0.0| 0.0} 00| 0.0| 0.0] 0.0} 0.0
POSITION-10]} © 0 0 0 [5} 0 0 0 0 [} o] o 0 0 [3} 0 0 0 0 0
POSITION-10]1 0.0} 0.0] 0.0} 0.0} 00| 0.0] 0.0) 0.0} 0.0] 00| 00| 0.o] oof 0.of 00| 0o | 0.of 0.0] 0.0] 0.0
POSITION -11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION-1111 00} 00| 00] 00| 0.0] 00§ 0.0} 00| 0.0 00] 00| 00| oof 00| 0.0o] 0o 00| 0.0 0.0 0.0
POSITION-12{| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION-12§| © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Number of occurrences of intera'ctions' between Ala B-carbons

Table 198.

: (position 0) and residues with hydrophobic side-chains at positions
relative to nearest backbone contacts. Interactions are between
two a-helices with crossing angles between -150° and -180°.
Average number of atom contacts are included.

ALA JARG |ASN |ASP {CYS |GLN |GLU |GLY | HIS | ILE { LEU | LYS |MET |PHE |PRO SER |THR | TRP | TYR | VAL
POSITION 12 0 0 0 0 0 0 0 0 0 0 0 0 0 [¢] [*] 0 0 [*] 0 0
POSITION 12} 0.0f 0.0] 00| 00| 00| 00| 00] 00 0.0 0.0 00] 00f 00| 00| 00§ 00] 00} 0.0 00} 0.0
POSITION 11 0 0 0 0 0 0 Q 0 0 0 0 0 [+ 0 0 0 0 0 0 0
POSITION 11} 0.0{ 00| 0.0} 0.0] 00 0.0l 0.0} 00| 0.0 00) 00]) 00} 00| 00} 00}j00)] 00| 0000} 00
POSITION 10 0 0 ] [*] 0 0 0 0] 0 0 4] 0 0 0 0 0 Y] 0 0 (1]
POSITION 10J] 00} 00| 0.0} 00] 00} 00] 00| 00| 00| 00| 0.0 00} 00] 00§ 00j00]00{{00)] 00} 0.0
POSITION 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0
POSITION 9 {00} 00| 0.0] 0.0f 00 0.0{ 00| 00| 00| 00| 00 00} 00) 00| 00} 00} 00} 00} 001} 00
POSITION 8 3] 0 0 0 0 0 [*] 0 [*] V] 0 "] [+] 0 0 0 '] 0 0 0
POSITION 8 {00} 00| 00| 0.0] 00] 00| 00| 0.0} 00| 0.0 00} 00} 00§ 00} 00{ 00} 0.0] 00] 0.0 0.0
POSITION 7 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 4 0 0
POSITION 7 {00 00} 00} 0.0} 00| 00| oo 00} 0o 00 0.0 004 00} 00§ 00} 00 00} 00} 00| 0.0
POSITION 8 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 [}
POSITION 8 )00} 00] 0.0 0.0] 00| 0.0] 00| 00| 0.0] 0.0} 0.0 00} 00} 00} 00} 00] 00| 00} 00} 0.0
POSITION 5§ 0 0 0 0 0 0 0 Y 0 0 0 Q 0 0 0 0 0 0 0 0
POSITION 5 {100 0.0{ 0.0f 00] 00 00] c.o] 00| 00| 0.0f 0.0 00} 00) 00y 00§ 00) 00} 00} 00] 00
POSITION 4 0 0 [*] 4] o 0 0 0 0 1 1 1 0 0 0 0 1 0 Q 0
POSITION 41/ 00) 00} 0.0{ 0.0} 00| 00| 00} oo} 00| 20} 20 10) 00} 00} 00f 00} 1.0 0.0} 0.0} 0.0
POSITION 3 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2
POSITION 3 {100 00| 0.0} 0.0) 00| 0.0] 0.0| 00] 0.0] 20| 0.0 00| 10] 00} 00) 00} 00} 00)j00] 15
POSITION 2 0 0 0 0 "] 0 0 0 0 ] [*] Y] [ 0 4] 0 0 0 0 [+]
POSITION 2 {100} 00| 00| 00| 00} 00| 00} 00| 00} 00| 0.0 00} 00} 00| 00300} 00] 00} 0.0} 0.0
POSITION 1 0 0 [ 0 0 0 0 [*] 0 0 0 4] 0 [4] 0 0 0 0 0 4]

1] 0.0

POSITION

POSITION -1

4%

0 0 0 0 0 0 Y 0 0 0 0 o [*] 0
POSITION -1 ]l 00) 00| 0.0} 00| 00j 00] 0.0{ 0.0} 0.0} 0.0] 0.0f 00| 0.0} 00| 0.0f 00} 00 00 0.0 { 0.0
POSITION -2 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -2 | 0.0) 00} 00) 00| 00! 0.0] 0.0]) 0.0] 00| 00] 0.0] 0.0} 0.0o] 00| 00| 00| 00 00] 0O O 0
POSITION -3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -3 1 0.0] 00] 00} 00| 00 00| 0.0} 0.0 00| 0.0} 0.0 00] 00] 00} 00)00fjo00} 00| 00] 0.0
POSITION 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 4 00! 0.0] 00] 00} 00} 00] 00} 0.0f 0.0f 00| 0.0] 0.0} 0.0 00| 00| 00} 00) 00] 0.0} 0.0
POSITION -5 0 0 0 0 0 0 0 0 0 )] 0 0 0 [} 0 0 4} 0 0 0
POSITION -6 /| 0.0) 0.0]| 0.0} 0.0] 0.0] 00| 0.0] 00| 0ol 0.0{ 00| 00| 00] 0.0f 00| 00] 00] 00| 00| 0O
POSITION -6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q0 0
POSITION 6 |J0.0] 00} 00] 00| 00] 0.0f 00| 0.0] 0.0[ 0.0] 00| 00| 00| 0.0[ 0.0| 00| 0.0] 0.0 0.0 0.0
POSITION -7 ) 0 3 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0
POSITION -7 11 00) 00| 00) 00) 0.0] 00} 00{ 00} 00} 0.0{ 0.0] 0.0} 0.0} 00| 00| 00| 0.0] 00] 0.0} 0.0
POSITION -8 0 0 0 0 [*] 0 0 0 0 0 0 Q 0 [+] 0 0 0 0 0 0
POSITION -8 100} 00§ 00J 00} 00} 0.0 0.0} 0.0f 0o} 00| 00 0.0 00} 00} 00}j o0}t 00} 00| 0.0] 0.0
POSITION -9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4] 0 0 0 0
POSITION -9 JJ 00| 0.0} 0.0) 00] 00] 00] 0.0] 00} 0.0) 0.0] 00| 00| 0.0 00| 00} 00§ 00} 00§ 00§ 0.0
POSITION -10 0 0 0 0 0 0 0 0 0 0 0 0 0 [*] [¢] 4] 0 0 0 0
POSITION -0} 00{ 00§ 0.0 00| 00| 00] 0.0} 00| 0.0of .00 00f 0.0 O 0| 00} 00} 00| 00f 00] 001} 0.0
POSITION -11 Q 4 0 0 0 0 0 0 "] Y] '] Q 0 0 0 0 0 0 0 0
POSITION-111100] 00} 00} 00] 00| 0.0f 00| 0.0] 0.0] 0.0} 00| 00| 0.0] 00| 00] 00} 00| 0.0 0.0} 0.0
POSITION -12 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 Y 0 [¢] 0 0
POSITION -12 0 0 0 0 0 0 0 0 0 [+ 0 0 0 0 0 0 0 0 0 0
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Table 199. Number of occurrences .of interactions between Ala B-carbons‘

‘(position +3) and residues with hydrophobic side-chains at
positions relative to nearest backbone contacts. Interactions
are between two a-helices with crossing angles between -150°
and -180°. Average number of atom contacts are included.

ARG.|ASN {ASP [CYS.|GLN |GLU {GLY { ‘HIS | ILE | LEU | LYS |MET PHE PRO {SER |THR | TRP | TYR

. ALA VAL |
POSITION 12 Q Q 4] Q Q 4] [¢] Q Q 1] 0 Q ] 0 a [ 0 0 Q [l B
‘POSITION 12}/ 0.0 0.0} 0.0} 0.0} 0.0f 0.0 00| 0.0f 00| 0.0] 0.0] oo] 00| 00} 00] 00foo]| oof 0o} 0o
POSITION 11 of o] o o ) ol ol-of ol of o] ol o 0 of of o] of of o
POSITION 111 0.0) 00) 00} 0.0} 00} 0.0} 0.0] 00| 0.0| 00| 00| 00| 00| 0.0f 00] 00| 00| 00| 0.0 0.0
POSITION 10j}. o] o] o 0 0 of of of o of ol o] o 0 of of of o] ol o
POSITION 10|/ 00] 00) 0.0} 00} 0.0} 00| 00| 0.0] 0.0f 0.0} 00| 0.0] 00 0.0] 00| 00| 0o0f 0.0] 0.0] 0.0
POSITION 8 ol ol o 0 0 ol ol o] of ol o] o o 0 ol of ol ol of o
POSITION 9 100 00| 00} 00} 00| 00] 00] 00| 0.0} 00f 00f 00| 00} 0.0} c.0] 0.0 00} 00| 0.0} 0.0
POSITION 8f1 o] of o 0 0 0] o] of of o] of ol o 0 0 of ol o of o
POSITION 84 00) 00] 00| 00| 0.0} 00| c0}o0} 00) 00] 00| 0.0} 00} 00} 00| 00| 00} 0.0 0.0} 0.0
POSITION 7 ol o] o 0 0 of of ol ol of of o] o 0 0 of o] o o] o

- PosImMoN 71100 00) 00] 00| 00| 00} 00} 00] 0.0} 00f 00| 00| 00| 00} 00 00| 00| 00| 00} 00
POSITION 6 ol o 0 0 0 ol ol o] ol of of of o [} 0 of o© of ol o
POSITION 6 100} 00} 00| 0.0} 00| 00| 00| 00 0.0| oo ool oo| 00 00| 00 00|00} 0o oo} 00
POSITION § o] o] o 0 0 o] o]l of o] o of ol o 0 ol ol of o] of o
POSITION 5 {|00) 00) 00} 00| 00} 0.0fj 00| 0.0f 00] 00| 00| 0o0f 00} 00fj 0.0f 00| 0ofoo]ocofoo
_POSITION 4 ol ol a 0 0 ol o) of of of ol of o 0 ol ol ol o] of o
[POSITION 4 jl00) 00] 00} 00| 0.0 0.0 00} 00] 00] 0.0fj 00} 00| 0.of 0.0§ 0.0f{ 0.0 0.0) 00| 0.0} 0.0
POSITION 3 ol o} o] o 0 ol ol ol ol ol ol ol ol o of ol ol of o}l o
POSITION 3 flo0f 00| 0.0fj 0.0t 0.0) 0.0f 00} 0.0| 0o} 0.0] 0.o] 0.0f 0.0| 0.0} 0.of 00| 0ol 00| 0.0} 0.0
POSITION 2 0 0 [o] 0 0 0 0 0 Q 0 0 Q 0 0 0 0 Q [*] [*] [
POSITION 2 /00) 00| 00} 00| 0.0) 00} 00f 00j 00f 00} 0.0 oo} 0.0} 0.0} c.ofool 0o} 0of 0o} 0.0
POSITION 1 of o} o 0 0 ol o] o] ol of o] of o] o o] ol ol of of o
POSITION 1 00) 00) 0.0} 00} 00§ 00|00 0.0] 00} 00| 0.o] 00| oo} 0.0) 0.0 00| 0.0] 00| 0.0] 0.0
JFOSITION: i
ROBITIOND: AL
POSITION 0
POSITION .0
POSITION 0
POSITION -2 11 0.0| 00} 00 00| 00} 00| 00| 00} 00| 0.0} 0.0} 00} 0.0} 0.0o0] 0.0} 0.0} 0.0] 0.0} 0.0} 0.0
POSITION -3 0 0 0 0 0 0 0 g 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -3 00| 0.04 0.0] 00} 0.0} 00) 00] 00} 0.0f 00| 0.0} 00| 0.0 0.0] c.o| 0.0} 0.0l 0.0{ 0.0} 0.0
POSITON 4 [l of of o 0 0 ol of o} ol of ol o o 1 0 ol of ol of o
PosmON-tH'o.o 00] 00J 0.0) 0.0J 00| 0.0} 00| 0.0} 0.0f 00} 0.0} 0.0} 3.0] cojoo0f ool 0of 0o} 00
POSITION -5 o] of o) o 0 of of of o] o} o of o 0 0 of of of of o
POSITION -5 j] 0.0{ 0.0} 00} 00| 00| 0.0} 0.0} 0.0} 00| 00| 0.0] 00| 0o0o| oo} 0o} 0.0 00f 00| 0.0] 0.0
POSITION -8 of ol o 0 0 ol ol o o] of o] o o 0 of o] of of of o
POSITION -8 [ 00| 0.0f 0.0| 0.0] 0.0f 0.0] 00| 00f 0.0{ 00} 0.0} 00| 0.0} 0.0f 0.0] 00| 00| 0.0] 0.0} 0.0
PosSIMON -7 ] ol of o] o 0 ol o] o] of of o] of of. o of o] ol of ol of
POSITION -7 |1 00| 00{ 00} 00} 0.0] 0.0f 06f 0.0} 00}{ 0.0| 00| 00| 00| 0o.of 00l 00} 00] 0.0] 0.0{ 00
POSITION -8 ol o] o 0 0 of of o] of ol ol of o of o of o] o]l of o
POSITION -8 1 0.04 00§ 0.0} 0.0} 0.0 00| 00} 0.0) 00| 00| 00| 0o} 00| 00} 0.0] 00} 0.0} 0.0] 0.0} 0.0
POSITION -9 ol o] o 0 0 of of o] ol ol of o o 0 of of of o] o} o
POSITION -8 1 0.0 | 00] 0.0f{ 0.0{ 0.0l 0.0f 00| 0.0{ 00| 00| 0.0} 0.of 00| 00 0.0] 0.0] 0.0{ 00| 0.0} 0.0
poSITION-10ff o] of o 0 0 0 ol o ol ol of o o 0 0 of of o] ol o
POSITION-10]l 00{ 00| 0.0} 00| 0.0] 00| 00| 00| 00} 00{ 0.0} 00| 00| 0.0j 0.ojo00] 00} 00| 0.0} 00
POSITION-11|] o] o 0 0 0 ol of o o] .0l o of o 0 ol ol o} o] of o
POSITION-11]] 00} 00) 0.0f 00} 00) 0.0} 0.0] 00| 0.0] ool 00| 00| 0of oo} ooj oo 00of 0o0f 0.0 0.0
POSITION-12)] of o 0 0 0 ol o of of of o o 0 0 0 ol -0|] of of o
-posiTION-12}] o] ol o 0 0 ol ol ol ol ol o] of o 0 0 ol of ol o} o
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Table 200. Number of occurrences of interactions between Ala B-carbons

(position +4) and residues with hydrophobic side-chains at
positions relative to nearest backbone contacts. Interactions

are between two a-helices with crossing angles between -150°

and -180°. Average number of atom contacts are included.

ARG (ASN |ASP |CYS |GLN {GLU |GLY | HiIS | ILE | LEU | LYS |[MET |PHE |PRO |SER |THR | TRP | TYR

00| 00) 00) 00} 00} 00] 00) 00| 00} 00| 0.0} 0.0 0.0

ALA VAL

POSITION 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 12 00| 00) 00 0.0| 0.0f 0.0 00| 0.0] 0.0] 00) 00| 00| 0o oo 00o] 00| ool ool 0ol 00
POSITION 11 0 0 ol o 0 0 0 3] 0 0 0 0 0 0 0 0 0 0 0 0,
POSITION 11|00} 00] 0.0f 00] 0.0f 0.0f 0.0} 00 00| 00} 00| 00|l 00| 00} 00| 00f 00| 00| 00 0.0
POSITION 10 0 0 3} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3] 0]
POSITION 10j00] 00] 00| 00| 0.0] 00| 00j 00} 0.0f 0.0} 00| 0.o] 0.0} 00 0.6] 0.0 0.0l 00 0.0 0.0
POSITION 9 0 0 0 0 0 0 0 0 of of .o 0 0 0 0 ol o 0 0 0
POSITION 9 J10.0] 00]| 00| 00] 00| 00| 00f oof 0.0 0.0] 00| 00| 00} 0.0] 00| 00] 00| 0.0] 00| 0.0
POSITION 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 8 {fo0)] 00]| 00} 00] 0.0f o.of 00} 00] 0.0| 00] 00| 0.o] 0.0f 00| 00| 0.0 00| 00] 00 00
POSITION -7 0 0 0 0 0 [s} o] 0 0 0 0 0 0 0 0 0 0 [¢] 0 0
POSITION 7 100} 00] 00| 00] 0.0} 00} 00f 00] 0.0} 0.0} 00] 0.0} 0.of{ 00| 00f 0o} 0o 00l 0.0] 0.0
'POSITION 6 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 ol o0 ol o 0
POSITION 6 {f00| 00f 00f 00 0o} 0oo] 00| 00| 0.0] 00| 00| 00] 00 00] 00| 0O} 0.0f 00 0.0 0.0
_ POSITION 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 0 0 o|] o
POSITION S | 00| 00| 00f 00| 0.0} 0.0} 00| 00| 0.0] 00| 00| 0o} oo oo] co]oo| oo} 00| 0ol 0o
POSITION 4 [¢] 0 0 0 0 o] o 0 0 0 o]l o o|l. o 0 0 0 0 0 0
POSITION 4 |]00] 00] 0.0 0.0} 0.0] 0.0f 00] 00| 0.0} 00] 00| 0.0] 00} 6.0] 00f 00| 00] 00| 0.0} 0.0
POSITION 3 0 ¢} ol o o] -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 3 f1oo| 00] 00| 00} 00| 0.0t 00| 0.0]{ 0.0].00] 0.o| 0.0{ 00} 0.o} 0.o{ 0o} 0o 00| 0o 0.0
POSITION 2 0 of o 0 0 0 0 0 0 0 of. o 0 0 0 0 0 0 0 0
POSITION 2l 00) 00| 00| 00] 0.0} 0.0} 00] 00| 0.0] 00| 0.0] 00| 0.0{ 0ol 00| 0.0} 0.0] 0.0 00} 0.0
POSITION 1 0 0 0 0 0 0 o] of o 0 0 0 0 0 0 0 0 0 0 1]
POSITION 1 0.0

POSITION -1

POSITION -1 . 00) 00} 00) 00} 00} 20} 00} 00} 0.0f 00 00} 00| 0.0} 0.0
POSITION -2 0 0 0 o 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0
POSITION -2 jl0o0} 00| 00| 00| 0.0] 00 00} 00| 0.0} 0.0|-00] 00| 0.0] 0.0] 0.0} 0.0 0.0{ 0.0] 006{ 0.0
POSITION -3 of. 0 0 0 0 0 (4 0 0 0 0 0 0 0 0 0 0 0 o] o
POSITION 3 |j00] 00] 00| 00} 00] 0.0) 00} 0.0] 00| 0.0] 0.0} 0.0] 0.0] 0.0 0.0| 0.0} 00] 00{ 0.0] 0.0
POSITION 4 |I” 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 Y
POSITION -4 |J00] 00| 00f 00] 00} 0.0} 00] 00} 00§ o0} 00| 00} 0.0} 3.0] 0.0} 0.0] 0.0] 0.0 c.0] 0.0
POSITION -5 0 0 0 Y 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -5 {j 00) 0.0 00} 00} 00} 0.0] 00| 0.0| 0.0] 0.0f 0.0| 00| 00 0.0} 0.0] 0.0}j 00} 00} 0.0] 0.0
POSITION -8 0 0 0 0 0 0 Y 0 4 0 0 0 0 0 0 0 0 Y 0 0
POSITION -6 [0.0] 00} 0.0} 00] 00] 0.0] 00] 00| 00| 00| 0.0] 00| oo 0.0 6.0] 0o 00| 00| 0.0 0.0
POSITION -7 0 0 o} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of 0
POSITION -7 }j0.0) 00] 0.0| 00} 00| 0.0f 00| 00 0.0} 00{ 0.0} 0.0t 00] 0.0of 0.0} 00 00| 0.0] 00/ 0.0
POSITION -8 4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 8 00| 00] 00] 00} 00} 00] 00} 0.0|] 00} 0.0} 0.0f 00| 00| 0.0} 0.0} 00] 00] 00] 00} 0.0
POSITION -9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0
POSITION 98 ||00] 00) 00) 00| 00] 0.0] 00| 00| 00} 00f 0.0} 0.0f 0.0f 0.0] 0.0 0.0] 00§ 0.0] 0.0] 0.0
POSITION -10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION-10}1 00] 00} 0.0} 00} 00| 0.0] 00] 0.0{ 00] 0.0| 00} 00| 00)] 0.0] 0.0f 00| 00} 00 0.0 0.0
"POSITION -11 0 0 0 0 0 [¢] 0 Q 0 0 0 [} 0 0 0 0 0 0 0 0
POSITION-11|/ 00} 0.0] 0.0f 00} 00} no} 00| 0.0o| 00} 00 00] 00| 0.0} 00{ 0o} oo 00| ocfoofoco
POSITION -12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -12 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 201. Number of occurrences of interactions between Ala B-carbons
(position +7)'and residues with hydrophobic side-chains at
positions relative to nearest backbone contacts.
are between two a-helices with crossing angles between -150°
and -180°. Average number of atom contacts are included.

Interactions

ARG

ASN

ASP

cYs

GLN

GLU

GLY

HIS

ILE

LEU

LYS

MET

PHE

PRO

SER

THR

TRP

VAL

POSITION

12

0

POSITION

12

0.0

POSITION

11

0

POSITION

1"

0.0

POSITION

10

9]

POSITION

-
o

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION

0.0

POSITION

0

POSITION:

0.0

POSITION

0

POSITION

POSITION

POSITION

“l=io|vjo|ejalajrn|ojo]olv|v]|o|o]o|o

-ROS(TION:

IPOSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION -

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION -10

POSITION -10

POSITION -11

POSITION -11

POSITION -12

POSITION
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0.0

0.0

Table 202. Number of occurrences of interactions between Ala B-carbons
(position +11) and residues with hydrophobic side-chains at
positions relative to nearest backbone contacts. Interactions
are between two a-helices with crossing “angles between -150°
and -180°. Average number of atom contacts are included.

ALA |ARG |ASN {ASP |CYS |GLN |GLU |GLY | HIS | 1LE | Leu | Lys |meT |PHE |PRO |sER THR { TRP | TYR { VAL

POSITION 12 o] Y] 0 0 0 0 [} 0 0 0 0 0 0 [ 2] 0l 0 0 0 0

POSITION 121 0.0} 0.0) 00| 00| 0.0] 00| 00| 0.0 00 004 00| 00| 0c0{ 0.0} 00|00} 00| 00| 00} 0.0

POSITION 11 "] Q 2] 0 0 0 o 0 4] [s] 0 o] 0 4] 4] 0 o] 2] 0 2]

POSITION 11 0.0] 00} 00] 00| o0 oo 00| 00 001} 0.0 00} 00} 00] 0.0OJ 00 00| o00] 00} 00| 0.0

POSITION 10 0 0 0 0 0 0 0 0 0 [*] 0 2] 0 0 0 0 4] ] 4] 0

POSITION 10|| 0.0 0.0] 00| 00| 00]| 00] 0.0] 00| 00| 0.0] 0.0 004§ 00| 00) 00] 00} 00§ 00} 00} 0.0

POSITION 8 Y] 4] 0 0 0 0 "] [*] 0 0 0 0 4] 0 0 0 0 0 [+] 0
POSITION 98 Jloo]) 00| 00 00o] 0.0] 00| 00 00] 00| 00 0.0 00| 00} 00j 00l o00]j00] 00{ 001} 00
POSITION 8 0 (] 0 [\ 0 0 0 0 "] 0 0 0 0 0 0 0 0 0 0 0
POSITION 8 ll0.0] 00} 00 00| 00] 00f{ 00} 0.0l 00| 00| 0.0 00| 00| 00} 00] 00} 00} 00} 0.0 0.0
POSITION 7 [*] 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0 .0 [}] 0
POSITION 7 {00 00§ 00| 00{ 00! 00| 00] o00f 00} cof 00/ 0.0 00| 00} 00} 00J 00| 001 0.0] 0.0
POSITION 6 Y] 0 0 3] 0 0 o] 0 0 0 0 0 0 "] 0 0 0 o] 0 4]

. POSITION 6 ({loo] 00) 00fj 0o} 00} 00| 00} 0.0 00| 00| 0.0 0.0 00) 00J 00} 00} 00| 00 001 0.0
POSITION 5 0 Q 0 0 0 Y] 0 4] 0 0 1] ] 0 0 0 0 0 0 0 [*]
POSITION 5 Jloof 00 00| 0o] o0] 0.0] 00] 00] 00} 00 00/} 00 0.0) 00t 00{ 00{ 00| 00| 00} 00
POSITION 4 0 Y] 0 [+ 0 0 0 0 0 0 [*] 0 [*] [+] 0 0 0 0 0 0
POSITION 4 J) 00} 00) 00f 0.0] 0.0] 00| 00| 0.0} 00| oo 00/ 0.0 00| 00| 0o0] o0} 00| 0o0] 0ol o0
POSITION., 3 0 0 0 0 [*] 0 0 0 V] 4 0 0 0 0 [+ 0 4] 0 0 0|
POSITION 3110.0] 00| o0} 00f 00} 00| 00| 0o} 0.of 00} 00| 00} 00 00} 00] 00} 00] 00] 00] 0.0
POSITION 2 0j. 0 0 0 o] 0 0 0 0 Y] 0|l- 0 0 0 0 0 0 4] 0 0
POSITION 2§ 00{ 00| 00| 0.0f 0.0{ 00| 00] 0.0} 0.0] 00| 00| 0.0 0.0 00} 00| 00| 00] 00§ 00| 0.0
POSITION 1 0 0 0 "] 0 0 0 0 2] 0 Q [*] 0 0 0 0 0 0 0 0
POSITION 1 Jo.0])] 0.0 0.0 00| 00} 0.0 0.0 0.0 0.0 0.0

POSITION -1 0 0 0 0 0 0 0 0 0 0 0

POSITION -1 [|0.0] 00) 00| 00f 00| 0.0] 00| 0.0] 00] 00| 0.0] 00f 00| 00} 00| 00| 00| 00| 0.0] 00
POSITION -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0
POSITION 2100 00)] 00)] 00] 00) 00} 00| 00} 00§ 00} 0.0] 0.0] 00 col oo] oo oo] 00| 00| 0.0
POSITION -3 ol o 0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 0
POSITION 3 f1o0} 00) 00 00| 00| 00{ 0.0] 00] 00| 0.0] 0.0f 0.0 0o oo 0ol 00| 0ol 00| 00| 0.0
POSITION -4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 4 100§ 00) 00} 00] 00] 00} 0.0] 00] 0.0] 0.0] 0.0] 00|/ 00| 00| 00| 00] 00l 00] 0.0 0.0
POSITION -5 1] 0 s} 0 0 0 0 0 0 0 ol .0 0 0 0 0 0 0 0 4]
POSITION -5 |f 0.0 ] 00] 00| 00] 00| 00} 00| 00| 0.0] 00| 0.0f 00| 00) 0ol 00| 00| 00| 001 00| 0.0
POSITION -6 0 0 0 0 0 0 0 0 0 0 0 0 q 0 0 0 0 0 0 0
POSITION 6 {00 | 00]| 00) 00| 00} 0.0f{ 00| 00| 00 00| oo 00| 10f 00| 00| 00} 00} 00| 0.0} 0.0
POSITION -7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o 1]
POSITION -7 100) 00 10| 00] 00] 00} 0.0} 00] 0.0] 00| 00| 0.0] 0o 00| co| 00| oo] 0o} 0o 0o
POSITION -8 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0 0 0
POSITION -8 J00) 00| 00} 00] 00) 00} 0.0] 00} 00} 00) 00} 00} 00| 00 00| 00] ool co{ 00] 00
POSITION -8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION 9 jJ0.0f 00| 00] 00} 00]| 0.0] 0.0f{ 00] 00} 00| 0.0 0.0| 00| 00| 00| 00| 00| 00| 001 0.0
POSITION -10 o] [o} [¢] 0 0 0 0 0 0 1] 1 0 0 0 0 0 0 0 0 0
POSITION-10} 0.0.] 00| 00| 00) 00]J 00| 00| 00] 0.0} 00 10| 00] 00| 00) 00| 00] 00l 00] 0.0 0.0
POSITION -11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0
POSITION-11}{ 00) 00] 00] 0.0} 00} 00| 00| 00] 00 0.0] 00| 00| 00| 00| 00f 00| 00| 0.0} 0.0 0.0
POSITION -12 0 1] 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
POSITION -12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1]
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Table 203. Ratios of atom contacts/atom for each residue type for interactions between hydrophobic side-chain
atoms.. Ratios are for total protein interactions. ‘ '

‘BROOKHAVEN ~ TOTAL TOTALH -
fILE-NAME  Resioues contacTs|[TotaL | aua| arG| asn] asp| cys| an| au] ey| His| e Leuf wys| mer| rHE| pro| ser| TR tRP| TYR| vaL

=D 15T 630 | 6161 087 | 1.75] 617] O50] 1.00] 0.60 ] 150] 0.00] 4.14] 3.80] 260 | 167] 7.00] 425} 100] 0.75] 1861 487 500] 500
" IPCY 29 566 $72] 100 000) 150| 1.00] 500 200] 0.88) 0.00] 550] 600§ 447 183} 500] 5.20] 220] 0.63| 150 | 6.00| 000| 30
2CAB 256 1450 566 | 150 3.00] 1.06] 1.00] 4.00]| 1.00 ] 1.96] 0.00| 3.38| 500 4.60| 1.22] 400| 591] 194 | 103| 207 | 4.62] 6587 379
1CA2 256 1448 505]| 206 320 160] 005] 400 1.08] 1.38| 000 273 500| 423 ] 143 | 400] 5.25| 208] 1.24] 247 450} 028 | 4.08
30FA 02 | 900 556 153 150 160] 054] 000 1.00] 1.29] 0.00] 244 460 4.21| 1.22| 550] 550] 086] 0.75| 2.21| 480 | 6.25| 32
3BLM 257 1420 553 | 278 325 1.44] 187] 000 1.23] 1.86| 0.00) 1.00] 511 5.00] 140 | 533| 643 300 132| 202 377 | 0.00| 431
2CPP 205 2210 546] 163 242 075| 141] 3.42] 086 ] 1.38| 000 260| 456] 471 133 ] 4.20] 6.22] 1.37] 0.63] 1.62] 380 | 660] 378
2FCR 173 834 540) 1.1 300} 200]| 091} 350] 200f 100] 0.00| 3.00| 462} 567§ 091| 500{ 620} 2.10] 200| 200 400| 567 | 385
2PTC 281 1508 537 | 200 200} t1.11 1.25| 3aso{| 101 1331 0.00] 367 5.00] 458 167} 3.67| 457| 217 1.08] 1.62| 357 | 6.25{ 4.11
4FXN 138 738 535 | 2687 100] 0.38] 022] 400 100{ 1.26] 0.00] 0.00] 480 525] 1.60 | 4.60) 860| 2867 1.00] 080] 387} 3.87| 370
1PPD 212 - 1134 535 | 221 192] o062] 1.33]| 257 1.48 1571 000) 5001 500| 462 240] 000} 5.25{ 150| 1685} 225 | 300| 4.80] 3.8
1LYD 184 872 5321 173 1.62| 067] 0680 350 060 1.75] 0.00| 200)] 5.10| 4.25| 092) 420 460 033| 1.33] 108 | 3.67] 567} 3.00
2TSC 264 1394 528 1.79] 1.85] 082] 095] 3.00] 144 ] 1.23| 000 201 4.12] 432 145] 500| 431} 220} 1.00] 238 389 | S43| 3.85
1RBP 174 o1z || 524] 248] 1.00| 075] 1.95] 250 ] 0.8 | 0.22] 000) 3.50| 4.75] 267 | 250] 3.25] 5.20] 1.00] 060] 1.67 | 488 450 308
1GP1 183 952 5201 1.41] 150 1.27| 107] 1.75| 200| 1.48| 0.00| 200] 5.17| 457 | 1.71| 500 477] 179} 076] 1.00] 4.25| 4.00] 350
1AFB 305 1580 516] 1.90] 168 1.00] 1.24] 500§ 145 1.55] 000) 4.33] 544| 495| 1.60) 460] 550] 193] 1500 194 | 433} 5680] 3.54
3CLA 213 1094 s14| 191] 2221 050] 050 4.25] 1.20] 070 000] 214 509 4.15] 067 | 47| 3.62] 242| 087 1.45] 3.80| 523| 3.25
1GCT 240 1232 s13] 1.73] 187 100] 189] 340 1.70] 2.20] 0.00| 200 470] 467 ) t.29] 3a50] S00] 300| 1.42) 168 | 3.20| 562| 404] *
®AZ | 123 620 500] 164 3.00] 057] 1.00) 500 100] 1.90] 0.00| 5.00] 427) 5.00| 1.08| 440) 6.33] 188 1.00] 060 | 475} 0.00| 363
1TON 227 1148 500] 242| 220} 083] 1.23] 3.60] 3.00] 0.73) 0.00| 3.29| 407] 465| 1.25| 440) 350| 193] 1.73] 206 ] 257] 4.75]| 350
2ASP 228 1140 503 233| 1.35] 1.33| 108} 650 | 050] 1.56| 0.00] 1.75| 4.22 450 | 083} 3.08] 200] 236| 1.64| 1.71] 250] 8.75| aas
1CHO 291 1480 502] 150] 2.25] 069] 145] 3.12] 180 200} 000} 200| 460] 436 | 156 | 4.00) 475| 258| 1.10| 177§ 3.86] 650 4.11
2APR a5 1828 s01) 187 086f 100| 148} 275| 1.55] 2.12] 000] 0.00]| 4.61) 532 192 500] 550 | 1.75| 066 | 1.62] 500] 5.40| 4.30
4Pl 58 280 500) 147] 1671 1.67] 050 283 | 200] 0.50] 0.00) 0.00| 250] 250 ] 050! 2.00] 475] 1.75] 0.00] 1.67 | 3.95] 0.00] 1.00
1CSC 429 2132 497 ]| 1.20] 200] 065| 147] 400f 1.35] 1.72] 000 350| 420 | 413 ]| 076 | 364] 508| 227] 1.10] 1.45| 411 | 522] 3.20
1T 23 | 1102 294) 179 3.00] 1.08] 147] 342§ 180 | 225] 0.00] 4.00] 500] 436 207§ 450] 433| 238 | 100] 150] 360] 525 3ea
2GBP 300 1524 || 493] 195| 250 1.23] 1.28] 000] 227 | 1.58| o00| 287 s00] 5.00] 155] 5.3 6] 1.70] 07| 233 | 4.57| 680§ 425
3APP 323 _ 1590 a92| 225] 0.00] 1.27] 146] 200] 144 1.00] 000| 1.67] 492 510 | 240 ] 0.00] 820] 1.75] 072] 163 ] 443] ee7| 406
1CCR I 542 468 | 1.41] 200 1.47| 1.75] 250 | 150 { 1.17] 0.00| 3.50] 4.00| 4.12| 1.23] 3.00] 425] 1.33]| 100} 150 | 450] 8.00} 267
18BP 173 838 283 188 1.00] 1.46] 1.30) 3.25| 200] 1.08] 000] 2233] 371] 483 | 1.50] 0.00] 4.60] 150] 1.42| 114 3.61] 4.40| 295
2TIM 249 1188 477 | 168 230| 1.00| os2] 200 138 1.62] 0.00| 3.60] 474| 420 | 1.12| 200 5.25| 1.68] 0.83| 133 | 240]| 60| 3.76
. ) . 1NMBA 146 802 474 | 1071 175 1.00| 650) 000 | 200 1.60] 0.00| 4.00| 4.75] 445 | 155 | 433] 4.67] 1.60] 1.08] 050 ] 0.00] 6.50| 3.90
? : “2c2Cc 112 530 4.73 1.20) 0.00 100| 087§ 200]| 100] 1.00] 0.00] 400] 450} 383 1.148| 500| 4.20) 233 200| 0682]| 560| 7.00]| 350

L6T




Table 203. Ratios of atom contacts/atom  for each residue type for interactions between hydrophobic s1de-cha1n
atoms. Ratios are for total protein interactions (continued).

BROOKHAVEN TOTAL  TOTAL L .
OTAL

FILE-NAME RESIDUES CONTACTS ALA| ARG} ASN| ASP] Cys] GIN| GLU| GLY HIS LE|] LEU| LYS| MET| PHE} PRO{ SER THh TRP| TYR| VAL
= 1TuR 318 88 1470 1 200 2401 138] 104] 000 V98] 282 000] 350] 439] 4086 200 450] 5.10( 2 ; ; A8 4751 3.

218! 151 708 4068| 240] 167 111} 1.25] 3.00] 075 108] 000) 1.00] 3.20| 467 } 200 433) 4689) 1.20] 1.21] 167 | 3.75} 4.00| 3.91
1SGT 223 1042 407 | 183] 111} o40] 167} 400) 155| 171} o00) 300} 558} 5257 257 5.00] 5171 2001 079 133 | 3,76 550 | 3.8
1TGS 231 1200 402 | 200] 200) 100] 150] 347 162 1.75] 0.00| 433 460§ 438 | 1.58 _5.00 833 298] 102 1.25] 417 5.75] aes
4PEP 326 1500 480 | 1.62] 3a50) o92| 1.13] 263§ 1.85( 200} 0.00] 1.00f 432§ 43871 200 375| 564| 103 068 162] 69| 480 | 3.27
1CDP 108 498 459 | 080]| 1.00] 33| o57] 200) 050{ 1.33] 0.00| S00{ 520 467 ] 108} 000| 580] 0.00 0601 1407 000} 000 320
1RNH 148 888 _ 4511 1.1 1508 1001 143] 333 ) 062{ 138} 000| 140) 486] 417 | 055] 0.00| 500] 1.00| 1.25] 1.70 ] 3.60) 4.83| 3.7t
1SNC 135 598 4433 200 240] 240] 233 0.00] 060{ 255 000| 1.50] 4.40] 484 ) 105] 3.75 500 150| 100 1.38] 3.43| 400 467
351C 82 352 441] 146| 200 o087 o040 250] 1.00] 1.60] 0.00] 3.00] 200| 450 | 1.88 ] 1507 4.00 1331 133 150 ) 7.00} 400 3.14
2SEC a3s 1490 441 | 217)] 300] 075| 138) 000 | 078} 200] 0.00] 3.38| 640 3.95 | 245) 8.00] 450} 240 1.15] 1.48] 342} 8.00| 443
2HHB 574 2527 440| 1.32] 275 100 077} 250 | 250} 1.75] 0.00] 1.05] 000 425] 118 4.00] 4067 | 1.38) 068 .22 458 467 385
1B 152 868 439 200| o067 o067] o8| 350] 0.42] 1.08] 000f 1.00| 280 ] 420 ] 193] 4.00| 488 157 ] 1.00] 2001 3.50} 4.00| 3.82
1R69 T 83 276 438| 150] 1.25) 033 ooo] 000 133 225 0.00] 0.00] 3.67] 5.11 | 140 000] 700 150 0201 1.25| 000 3.00| 475
1SAR 98 418 435 117 100] 150| 1.14] 200| 1.20] 160] 000] 150} 560] 400 ] 0.00 0001 500] 050| 014] 1.00| 482} 0.00] 250
1UBQ 76 328 432 o50f 1.25] 000 o40] 000) 200 100} 0.00] 200} 571| 500 200 S00| 450} 167 ] 1.00| 1.14 | 500] 000 | 4.00
2PRK . an 1200 430 f 230 142] o88].131] 3680| 1.20] 240} 0.00 400 4236 443 ] 250 480] 433 | 1.89] 1.05] 205 3.08} 3.00| 4.05
“10MD 107 480 430 1.67] 100] 150] oeo] 200 | 0.67] 1.11) 0.00] 100} 487] 575] 157 3.07| se2| 250| 040] t.80| 150] 0.00] 5.00
3GRS 481 1982 426 1 1921 1.62] 050} 110} 267 1.00| 1141 0.00] 1.50] 4.24) 4.35] 1.53 3.47| 420! 1688 1.10] 194 ) 4.15] 6.33] 3.3
1502 215 - 1158 420 216] 400| 078 100} 000] 1.12] 2.14] 000 3.83 492| 360 173 540| 2331 236} 111§ 215) 340 533| 430
20V0 58 234 418 | 050] 200] 040 1.50] 233} 0.00] 1.00 ‘0.00| 100] 000} 350} 250 ] 0.00] 450} 1.33] 0.80] 0.75] 3.00] 000} 275
1RSM 124 400 400 | 1.17] 150] 050] 120§ 350} 214 | 220 000] 225] 633§ 450) 170 | 450]) 567 1.75] 060 1.70 | 3.87 ) 0.00] 344
2C12 . 85 258 3971 287] 225} os0] 1251 000} 0.00 | 1.43] 000]|. 000} 300§ 3.33 187§ 000f 500] 200} 200] 167 ]| 100§ 800} 280
1PAL 107 420 3903 | os0| 100 t00] 0571 3.00} 100 1.67] 0.00] 400] 475] 4.22 092} 200] 5.20] o000} 062} 200 1.00| 0.00| 3.80
1HOE 74 280 278} 214 167 200] 080] 300] 200] 1.25] 000 150] 150 275) 400] 000} 0.00F 167} 0.80] 1.12 ] 233 ] 200} 488
1AAP 56 200 as7| 100 075] 100| t00] 3.00% 000} 100} 0.00] 000} 100 0.00 200 200 400) 100) 050} 000 ] 300] 5001 200
1CTF .11 232 3.4 1.80{ 32.00]| 100] 075] 0.00{ 000 441} 0.00] 000} 400} 4201 150) 0.00 3.00] 000] 000) 3.00} 0.00f 0.00] 4.38

_ 3BCL 300 . 988 323] 063| 138 oo00| oco] 250] 000] 000] 0.00]| 244] 288] 3.17 153 | 2001 3.07| 100{ 062 142 3.00) 3.50| 287
2RHE 114 348 305] 1.44] 1.00] 133 4.14) 500] 160] 080} 000] 000 420{°330] 100) 000] 300] 075| 0.20] 1.25} 400} 400} 267
2568 108 aie 208 176 1.25] 150] 0.08] 000 147 ] 075} 0.00] 150}) 4.00| 4.10 100] 433] 500 1.25] 050 1.00] 250} 0.00] 3.00
207G 70 208 2071 050 1501 o050} 050 150 050 1.00) 0.00] 100 275] 225 | 1571 200] 250} 100} 060] 1.00 5.00] 0.00f 1.33
2wAP 105 . 288 272] 067| 076 020 o0.00] 0.00] 060] 1.00] 000] 1.00] 3.67] 3.05) 050] 167) 200] 075] 050] 1.00 150 | 207] 180
2MLT 26 ] 131] oo00o( o050 o000 o000}f 000 000} 000] 0.00] 0.00] 1.33| 1.75] 0.67] 0.00] 000] 000} 000} 050] 0.00] 1.00 0.00°
1COX ‘ 502 0 000] o00] o000of ooo] o000} 0.00] 000 000] 0.00} 000} 000} 000} 0001 0.00] 000]| 000} 00O} 000 0.00] 0.00} 0.00
1B8P2 123 [ 000] oo00| o000} 0.00] 000} 0.00] 000} 0.00] 000} 000} 000} 0.00 | 0.00 "000] 000| 0.00f 000 000 | 0.00| 0.00] 0.00
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Table 204. Ratios of atom contacts/atom for each residue type for interactions between hydrophobic
- : atoms. Ratios are for interactions

between secondary structures.

side-chain

BROOKHAVEN TOTAL  TOTAL “
FILENAME  RESIDUES coNTACTS|rotaL | Aua] ARG | asn| Asp] cvs| e | G| euy| ws| el teul wys| mer| eHe] pro)] serl tHR] TRP| TYR| vAL
: =Y | 23 ] 902 || V78] 0.80] O.00] V.00] 050] 350§ 0.00] 0.78] 0.00] 200] 2951 192 0.75] 3.82] 2401 050] 07| B.05 1 3157 6001 2591
2FCR als | ase 157 | 210| 112 o050 ooo| 350 | 0.00] 0.67] 000 225| 220 231 | 022 1.25| 184 | 227 1.75] 200] 025 1581 242
3APP 818 ) 156 | 2.47] 0.00] 0.62] 094} 100§ 1.02] 0.67] 000] 000] 173 2.10] 0.38 | 0.00] 165| 0.83] 0.86] 1.6 | 151 211 247
3DFR | 330 500 152 | 1.38| 042 1.50] 0.a0] 0.00 | 047 [ 075 | 000 15| 267 | 2.18 | 096 ] 3.50| 188} 0.00| 0.67| 1.38 | 1.86| 150] 2.24
' “2ASP 72 700 148 | 1.75] 0.62| 067] 0.33| 5.75| 0.00| 133} 0.00] 0.00| 1.61]| 2.12] 0.86 | 1.40| 1.00| 192| 1.20] 1.08] 1.00] 0001 200
1GCT 351 508 145 | 1.83] 0.00] 093] 038] 290 052] 0.00] 0.00 0.00] 1.63] 219] 082] 0.75] 188 183 092] 1.23 | 164| 1.65| 174
1TON 300 208 1.35] 2.20] 0.44) 0.23] 150] 258 | 0.50] O44| 000] 1.62| 1.35) 1.73 | 1.04 | 182] 0.71| 187| 1.33] 130 1.00| 193] 174
4FXN 290 388 134 3.20] 0.25] 010] 000} 5.00| 050 ] 0.84| 0.00) o000 184 245 041 | 175] 1901} 1.47| 150 067 | 1.44| 078 | 200
15GT 274 368 134 ] 1.73| 030 050 | 0.00| 233 | 067 ] 1.00] 0.00] 000 154 1.21] 085 | 4.25| 1.54| 133] 047 1.25| 143] 178 153
2PAZ 226 300 133| 271 o050 0.00] 07s| 350] 000 080 000 025 1.41] 158 048] 200} 2.10] 1.00] 225| 050 | 1.00] o000l tes
2181 297 396 133] 2.25| 012] 1147 ] 175] 3.00] 000] 093] 0.00] 000 1.15] 1.70] 1.2 | 1.69] 1.16] 1.67] 140] 1.10]| 0.28] 200] 163
2PRK 483 810 132 208 092] 000] 05s] 300 053] 0.00] 000] 208 206f 1.23] 130] 1.75]| 157] 2227 06| 0es | 0.74] 128] 253
2APR 520 866 132 287 038] 0.75] 061] 150 ] 0.73] 1.00) o0c0] 0.00] 1.25] 178 0.45] 225] 1.00] 067] 050| 088} 1.30] 156 224
1CDP 210 274 1.30 | 0.92] 0.00] 1.00] 0.00] 0.00] 000} 030} 0.00] 225] 1.95] 1.54 | 056 | 0.00| 200 0.00] 0.00| 087 | 0.00f 0.00]| 2.33
1LYD 405 522 120 | 3.14) o064 04| o056 200 0331 062] o.00] 1.00] 258] 173 0.31 | 150 1.8} 000 100| 071 | 1.40| 189] 14
1APB. | 638 826 129 | 275] 053] 058] o69] 450 | 044 ] 074 000 200] 213] 1.85] 074 | 153] 150 07| 109] 105] 083] 150] 1.74
1118 313 400 128 | 200f 000 088| 150} 325 0.22| 062 000] 000 1.15] 150 | 1.3 ] 200f 1.22] 200] 1.97] 150 ] 071] 1581 130
4PEP | 589 738 123 ] 1.71] 082[ o50] 091] 317 0.80] 0.47] 000] 000] 1.80] 140 075] 1.25] 168] 0.13] 071 04e | 0701 1.13] 187
2CPP 946 1140 121 ]| 220 040 0.17] 057 220 ] 047 ] 0.30] o000 143] 1817 165§ 072 221} 1.902] osa| 1231 175| 107] 188] 187
1COX 695 " 644 1.21] 200 1.94] 047] 070 0.00{ 058 ] 04| 0.00] 400 1.3¢] 150 | 020 | 1.72] 151 ocol o050 147 ] 1.27] 1.941 101
1CHO 429 518 120 | 1.98] 1.33] 040| 050 1.81] 024 | 0.00] 0.00] 000] 217 103 038 | 1.00]| 088 ] 044 0.50] 0ea ] 0.76] 148] 106
_2CAB 408 a8 || 1.9 185] oe9| 100] o50) 150 ] 047 | 0.33] 0.00 1.04] 148| 179 | 010 | 175 2.21] 053] 0s2] 075 071| osa| 158
1HOE 144 172 119 280f 0.00f 200 1.00] 3.00] 0.67{ 200 0.00] 075] 1.25] 142} 275 ] 0.00] 0.00| o00| 050 058] 0.e0] 0.00] 248
2GBP___ | 803 712 118] 203| 080] 050 031] 0.00] 124 | 0.44] 0.00] 058] 223| 138 o4s | 135] 157] 083] 0.40] 150 | 065 187] 1.65
1CA2 310 364 117 | 4.00] 0.75| 100| 0.00] 0.00] 058 0.25] 0.00] 071| 2.10] 144 ] 025} 0.00] 200 0.00| 250| 000 | 028| 0.71] 167
1TMN 525 608 1.8 271] 135] 038] 0.25] 0.00| 0.2a | 1.22] 000 1.25] 1.80] 147 ] 058 250] 133 100 108 075] oea| 1.44] 158
1ANH az 370 1.5 175 0071 0.70] 038 150 | 008 [ 1.04] 000 000} 207] 228 038 0.00] 1.88] 000 t.75] 026 { t00] 1.27] 087
1HMD 238 212 1.15) 100] 050] 000 000 200] 050 | 042 ooo| 108} 160l 1151 0.17] 2001 278 | 0.00] 1.00] 1.38 | 0501 258} o050
1502 352 400 114 | 2.00] 1.50] 042] o025} 0.00] 0.33 J 0.75[ 000] 1.30] 1.61] 1.20] 04e ] 158 o00] 1.33] 0s8] 1.10] 057 087 | 169
21iM 227 482 1.13| 1.00] 1.03) 050 0.00]| 3.50] 048] 0.17] 0.00] 1.50] 168} 117} 0.25| 1.68] 181} 0.33] 057 0.38 | 061 228 1.0
1C5C 1017 1152 113 1.77] 0.43] 0.30] oes| 1.67] 0.87] 054] 000] ooa} 1851 1.43] 0.35] 148 1.38] 103 1.18[ 073 118 184 1.47
2SEC 518 878 112 | 290] 070 0.07] 050] 0.00] 0.00§ 0.25] 000] 1.21] 1.75] 1.47| 0.33| 1.88] 1.286| 1.67] 1.08| 0.73| 047| 0781 200
1PPD 303 340, 112 267 144 033 012] 075 0.20] 1.80] 000} 075] 1.17] 142] 050] 0.00] t48] 183] 120{ 075[ 078 078} 1.79
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. Table 204. Ratios of atom contacts/atom for each residue type for interactions between hydrophobic side-chain
atoms. Ratios are for interactions between secondary structures (continued).

BROOKHAVEN, TOTAL TOTAL L )
FILE-NAME RESIDUES CONTACTS|[TOTAL | ALA| ARG| ASN| ASP] CYS] GIN| GLU| GLY} HIS| IKE] LEU] LYS| MET| PHE| PROJ SER] THR| TAP] TYR| VAL

=084 152 54 TO8 ] 0.00] 0356] 000 000] 000 080 0A2] O00] 050 1.60] 2001 0.63] 050] 093] 000] 1.00] 192 0.00] 0.00 [ T4Z]
1RASM 254 274 108§ 080| 0.33| 0.28]| 083 342] 061] 0.78] 000} 0.1 208% 1.25| 046 | 162 1.14) 1.22} 133] 1.25| 1.14) 0.00] 1.44
1BP2 225 254 108} 217| 1.12| 000| 050} 286§ 056 | 000] 000) 1.25]| 190] 068 | 0.39 | 3.75] 1461 3.001 1.17]| 000 | 0.70¢| 0.00| 0.00
1MBA 338 360 1071 os0]| 0.81{ 083 0.21) 000} 067 | 053] 000| 0.25] 144{ 133 | 053] 1.33| 157§ 0.22] 1.11] 075 ] 0.00] 158| 1.25
1GP1 248 264 108} 0.00| 0.25{ 000] 1.00} 000 017 | 048] 000| 0.00| 200 1.37 ] 1.25| 225] 1.31] 1.25] 0.00] 0.00 | 143§ 0.00| 1.41
3GRS 979 T 1032 105 180 | 050 0.28] 050] 1641 062] 057 0.00] 062 145 1551 052 1.82| 1.26] 080} 127 | 084 | 109} 0.78] 1.38
2RHE 1680 164 1021 188 | 0.12{ 0.00] 0.00} 425} 111 ]| 000 0.00] 0.00| 155] 1201 0.25] 0.00| 050] 0.00] 0.11| o050} 1.38| 233}] o067
10MD 191 192 1.01 186)] 000] 000} 020] 000} 017 ] 011} 000| 000 | 131] 175} 100 | 1.12| 1.16] 1.00| 0.25) 100} 200| 0.00| 250
3aCLA 452 452 100 | 286| 036} 000 0.20] 1.75] 046 0.20] 0.00}f 020 1831 132 071 115 078 256 | 1.121 087 | 1.31]| 058} 148
1CTF 159 " 158 099 | 173 100)] 000)] 050 000 | 000 0.38| 0.00] 0.00| 138} 1.25] 068} 0.00] 1.280]| 000] 000} 050 | 000§ 0.00] 1.83
351C 124 120 087 { 138| o000|] 000 000] 050] 033} 058 0.00] 000] 050|] 150] 020 | 0.00] 1.866] 3.33| 000| 250 | 143] 158( 1.33
4PTI 23 88 095 100 oss| o0.00| 0.00| 233 ]| 067§ 000| 000] 0.00] 062] 050 ] 0.00] 1.00f 1.07| 000| 000} 150] 110} 000 0.33
2C12 117 110 094 100| 067 0.00] 0.17| 000 000} 0.22| 0.00] 000} 1.75) 117 ] 067 | 0.00} 0.71] 117} 0.00] 150 | 0.00] 144 1.28
1RBP 312 286 092] 267] o058) 0.00] 050] 1.33] 0.25) 000 000| 250} 083] 042] 079 1.38] 1.74] 0.00) 1.17] 050 | 0.68] 103 1.00
2HHB 1266 1108 088} 1.05] 097 o28| o081 158 054 | 057 0.00] 0.69] 0.00| 1.23 | 0.11 181] 091} 078 | 065] 073 | 120§ 093] 1.37
1AAP 93 . 80 0868{ 050] 150 0.00| 0.00]| 387 ] 000 | 167]| 0.00] 0.00] 000 000) 0.25] 1.25)] .0.67| 0.33) 0.00] 000 | 0.38} 1.33| 0.00
3BCL 698 594 0854 087 053] 0.00| 000 200]| 000 | 0.00] 000 '1.08] 124 138§ 082 044] 072] 047 | 084} 0791 100| 067 1.00
1BBP 298 252 0.85 | 200] 0.00] 0.38| o50] 150 ] 0.33 | 072 0.00] 075]| 1.17| 058 059 | 0.00] 0.86| 0.33| 050 060 | 086 | 1.0a] 0.2
1SAR 119 100 084§ 1.00] 062) 000| 017} 050{ 000 | 042} 000{ 0.25] 2.17)] 094} 0.00 | 0.00] 0.00} 0.00)] 000| 088} 080| 0.00| 2.33
1PAL 191 160 084 | 069]| 000] 050 0.08| 0.00] 0.00| 007 0.00] 0.75] 225) 0881 014 | 075] 153] 0.00) 0.00) 150} 0.14( 000| 1.20
1Reg8 118 28 0.83 1.00] 200| o000 000] 000| 0.22| 0.25} o000]| 000| 092| 1.42| 062 000| 000} 000] 000} 000} 0.00| 1687} 1.00
2568 242 162 067 | 2.21 042] 0.80)] 0068{ 0001 020 ] 011 | 000 000} 133 1.22] 022] 108] 057] 000} 0.00] 0.75| 0.21] 0.00| 1.17
1CCR 172 118 0.67 | 0.75 125)] 060 100| 050 000 | 067 | 000] 0.00} 1.50| 075] 022 ] 0.50] 0.86] 056| 067] 000 | 1.04| 0.00] 0.00
2UTG 138 74 054 | 0o00] ooo| 0.25] 000| 000] 0.00] 0.42] 0.00] 050) 050] 138 ] 0.35) 075} 0.00] 0.00}| 1.00| 0.10] 200]) 0.00| 0.17
2TsC 312 168 054 | 040 0.25] 0.40] 000 1.00] 007} 000 000] 030{ 095] 075] 000} 062] 1.21]| 067 ] 1.00] 067 ] 054] 158 0.25
2PTC 176 - 22 052| o60| 083} 0.17} 0.00] 180 ]| 033} 0.00] 000] 000) 025} 0.00] 017 075¢f 1.00] 0.00] 000] 083 ] 0.604.0.00| 0.67 \
20V0 80 42 0521 200| 0254 0.7} 0.00| 083§ 0.00| 0.00| 0.00{ 100| 0.00f 1.38] 012 000| 057] 0.33{ 0.67] 050] 057] 0.00| 0.00
2C2C 183 80 " 049§ 040] 000} 0.00] 000] 0.00¢ 0.00] 0.62] 000} 000] 150f 0.12] 012 ] 150} 0.286{ 0.00]| 233] 000} 057| 0.00| 1.50
1TGS 147 86 0451 000 0.00| 000] 000] 070 0.33| 050) 000} 000] 055)] 162} 0.30| 0.00| 0.00] 000 000| 033 | 0.62] 0.00] 0.67
2WRP 261 104 040 | 040 o0o08| 0.00] 000} 0.00| 0.27] O0.18] 0.00] 1.12] 082] 077 042] 0.00| 000} 000] 050| 0.17{ 1.20| 0.00| 027
1TLD 83 8 010 | 000} 000)| 000) 000]| 0.00| 0.00) 0.00| 0.00] 000} 017} 000 ] 017 | 0.00)] 0.00] 000] 000} 0.00| 0.14| 0.00] 0.33
3BLM 415 0 0.00]| 000§ 0.00| 0.00] 0.00| 000] 000} 0.00] 0.00| 000} 0001 000] 0.00| 0001 000] 0.00] 000] 0.00] 0.00| 0.00{ 0.00
2MLT - 77 0 000 000} o0o| 0.00] 0.00]| 0.00] 000} 0.00| 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00| 0.00] 0.00| 0.00] 0.00] 0.00
1SNC 243 0. 0.00] 000} 0.00| 0.00] 000] 000 0.00] 0.00] 000§ 0.00| 000§ 000 ] 000 ) 000§ 0.00] 000] 0.00] 000 ] 0.00f 0.00| 0.00
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~ Table 205. Ratios of atom contacts/atom for each residue type for interactions between oppositely charged

atoms. Ratios are for total protein interactions.

BROOKHAVEN TOTAL TOTAL )

FILE-NAME AESIDUES CONTACTS||TOTAL { ALA| ARG} ASN} ASP| CYS{ GIN | GLU| GLY] HIS ILE| LEVU] Lys] MET| PHE| PRO{ SER| THR| TRP| TYR| VAL

e 78 7.12] 0.00] 2.00] 0.00] 0.80] 0.00] 0.00] 0.75] O00] 000] 0.00] 000 2.00] 0.00] 0.00] 0.00] 000 ] 0.00 | 0.00 ] 00010,
2C12 36 _ 38 1.08 1 000 1.62] 000§ 0.75] 000} 000 0.84] 133§ 0.00] 0.00] 000 | 1.00] 0.00} 0.00] 000 000} 000] 0.00} 0.00| 0.00
1RBP 88 78 0.91¢ 0.00] 1.17] 0.00] 0.88) 000 000 | 050] 0.00} 0.00] 0.00] 000 1.10{ 0.00{ 0.00] 0.00] 000] 000 ] 000 0.00| 0.00

- 1RNH 67 80 090 § 0.00] 1.30] 0.00{ 093] 0.00| 0.00] 0.77] o0.00| 0.00} 0.00| 0.00 0.38 | 0.00| 0.00] 0.00] 0.00] 000} 000 0.00] 0.0
1PPD 60 54 080 | 000 070 0.08] 0.75] 000 000} 1211 0.00| 0.00] 0.00| 0.00 | 080 ] 0.00| 0.00] 000| 000 0.00| 0.00| 0.00| 0.00
18NC 65 58 0.09 | 000] 160 000 1.47] o000 000 088] 0.00] 000| 0.00] 0.00] 062 0.00] 0.00] 0.00] 0.00] 0.00] 000 0.00 0.00
2CPP 172 152 0.88 | 0.00] 1.23| 0.00) 0.70]| 0.007 0.00] 070} 0.00| 000] 000} 0.00 | 1.00} 0.00] 0.00| 0.00| 000} 000 | 0.00] 0.00] 0.00
1GP1 79 686 0.84 | 0.00] 096] 0.00] 1.00] 000§ 0.00| 058 0.00] 0.00{ 0.00f 000] 0.86} 0.00} 0.00] 0.00| 0.00| 000 | 0.00{ 000 0.00
2GBP 120 104 0.81 ] 000 142} 0.00] 056] 000] 000 | 0.71] 0.00] 0.00] 0.00] 0.00] 1.13 ] 0.003 0.00] 000| 000 000 ]| 0.00| 0.00| 0.00
) 1COX 149 116 076 | 000} 1.145] o.00] 060] 0.00] 000} 0.67] 0.00f 0.00] 0.00{ 000] 083 000] 0.00f 0.00] 0.00{ 000 0.00| 000 0.00

2S5EC 85 50 0.77 ] 000 100} 000} 050} 0.00) 0.22] 0621 0.05| 0.00] 0.00] 0.00) 0.82] 000] 0.00] 0.00|] 0.00] 0.00{ 0.00]| 0.00] 0.00
2PRK 88 50 0.74 |'000] 006] 000] 073] 000 000§ 060} 0.00] 0.00] 0.00] 0.00] 0.25] 0.00] 0.00] 000 0.00] 000 0.00] 0.00[ 0.00
2RHE 33 24 0.73 ] o.00| 250] 0.00| 0.20] 0.00| 0.00¢ 0.80] 0.00f 0.00| 0.00| 0.00] 040 ] 0.00| 0.00] 0.00| 0.00| 0.00f 0.00}] 0.00| 0.00
1502 49 36 0.73 ] 000] 1501 0.00) 025} 0.00) 012} 0.86) 0.00] 0.00] 0.00) 0.00) 108 ] 000] 0.00] 0.00] 0.00} 0.00| 0.00] 0.00| 0.00
1APB 128 94 073 ] 000] 1.19{ 0.00] 0.50) 0.00) 0.00} 065§ 0.00| 000 0.00] 0.00] 093] 0.00]| 0.00| 0.00]| 0.00) 0.00| 000 0.00]| 0.00
2HHB 1768 124 070 )] 0.00] 1.21] 0.00] 042} 0.00) 000 060} 000| 005} 000 0.00} 0.80] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00]| 0.00
18GT 57 40 070 | 0.00| 044) 0.00| 058) 0.00]| 000} 0.84f 0.00| 000} 0.00) 0.06 ] .71 ] 0.00] 0.00| 0.00] 000| 0.00] 0.00] 0.00 0.00
1R69 23 18 070 { 000} 0754 0.00) 000¢{ 0.00) 000} 1.00{ 0.00| 000f 0.00} 0.00} 040 ] 0.00] 0.00] 0.00] 0.00f{ 0.00) 0.00] 0.00| 0.00
1CSC 126 82 0.65{ 000} 074| 0.00] 0504 0.00) 0.00] 067 ¢ 0.00| 000§ 0.00) 000§ 0.72] 0.00] 0.00{ 0.00] 0.00| 000 0.00] 0.00] 0.00
1CDP 55 34 0.62)] 005] 200} 000) 036 000} 000] 050) 0.00)] 000] 0.001 000§ 1.00| 000} 000} 0.00] 0.00] 0.00] 0.00f 0.00| 0.00
1TGS 59 36 0.61] 0.00] 1.12] 0.05] 0.60] 0.068} 000 ]| 0.3t1] 0.00] 000| 0.00f 0.00] 047 | 0004 000} 0.00] 0.00f 0.00] 0.00| 0.00| 0.00
1LYD 75 48 061 ] 0.00| 069 ] 000]| 0.35] 0.00{ 000] 1.00| 0.00} 000| 0.00| 0.00.] 0.38] 0.00] 0.00] 0.00] 000} 0.00f 0.00| 0.00] 0.00
1HMD 48 30 0.614 0.00] 0.62] 0.00] 0.42] 0.00] 0.00] 0.62] 000} 0.00] 0.00| 000 | 1.11] 0.00] 0.00] 000] 0.00] 000 0.00] 0.00} 0.00
1TMN 97 58 0.60 ] 0.00] 085)] 0.00] 046} 0.00] 000} 031] 0.00] 0.00) 0.00] 000 | t00] 0.00] 000]| 0.00] 0.00| 0.00| 0.00} 0.00] 0.00
3GAS 164 96 050 | 0.00| 059} 0.00] 0.45| 0.00] 000} 052} 0.00] 0.00f 0.00] 0.00{ 0.85| 0.00] 0.00] 0.00]| 0.00| 0.00| 0.00]| 0.00] 0,00
2TiM 79 48 058 | 0.00| 055) 0.00) 069] 0004 000] 046} 000| 0.00| 0.00) 0.00] 0.71 ) 0.00] 0.00] 0.00]| 0.00] 0.00 | 0.00]| 0.00} o000/
2TSC 105 80 057 ] 0.00] 077) 000§ 045] 000} 000 | 035} 0.00] 0.00| 0.12] 0.00| 091§ 00071 0.00{ 0.00]|] 0.00] 0.00] 0.00| 0.00] 0.00
3BLM 115 84 0.56 1 0.00] 1.12{ 0.00] 0.38] 000 | 000 ] 068} 0.00) 0.00{| 0.00{ 0.00] 053¢ 000} 0.00] 000] 0.00] 0.00] 0.00| 0.00} 0.00
2568 81 34 056 ] oo00] 0.2s) 000] 020] 0.00) 0.00] 0.62] 0.00] 000] 0.00| 0.00] 1.08] 000] 0.00] 0.00f 000 0.00| 0.00] 0.00] 0.00
3CLA 82 44 054} 000§ 0.83| 0.00| 0.38{ 0.00| 0.00] 050§ 0.00] 0.00] 0.00]| 000} 053] 0.00|] 000]| 0.00]| 000]| 000] 0.00[ 0.00] 0.00
1118 61 32 052 000f 050] ooo] o.19) o00] 000 054] 000| 000} 0.00f 0.00] 0.87] 000} 0.00] 000} o000)] 000} 0.00] 0.00] 000
2PAZ 44 22 0.50 | 000} 000] 0.00] 0.10] 0004 000} 050} 0.00| 0.00| 0.00f 000] 0.62§ 0.00f 0.00} 0.00| 0.00{ 0.00| 000 0.00] 0.00
1UBQ 37 18 049 | 000| 0.38) 0,00} 0.60) 000§ 000 025} 0.00] 000] 0.00] 0.00) 0.86| 000| 0.00| 0.00] 0.00] 0.00 ]| 0.00] 0.00{ 0.00
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Table 205. Ratios of atom contacts/atom for each residue type for interactions between oppositely charged
atoms. Ratios are for total protein interactions (continued).

BROOKHAVEN  TOTAL TOTAL

0¢

FiLENAME  ResibuEs conTAcTs|[ToTAL | Ata| arG| asn| asp| cys| ewn] aru] euy| ws| e} weu| wvs| wer] eve] pro} ser| iR tRP| TYR| vaL
EA T —F T 2= |02 [ 0001 05| 000 010 0.00] 0.00 ] 0.80] 0.00] 000 0.00] 000 0.45] 0001 000 | 005 000 0001 000|500 [~0.00
2181 59 28 047 | 0.00]| 050] 0.00] 0.19] 0.00] 0.00] 050| 0.00] 0.00] 000 0.00] 072} 0.00] 0.00] 0.00{ 0.00] 000 | 0.00] 0.00[ 0.00
1ASM 38 18 0.47 | 0.00]| 1.00] 0.00| 050 0.00| 0.00] 0.40| 0.00| 0.00| 0.00{ 0.00 | 0.10 [ 0.00| 0.00| 0.00] 0.00] 0.00 | 0.00| 0.00| 0.00
1CTF 38 18 047 | 0.00| 000] 0.00] 0.25] 0.00] 000} 0238 | 0.00] 0.00| 0.00] 0.00f 0.90] 0.00]| 0.00| 0.00| 0.00] 0.00] 000 0.00] 0.00
1CHO [ 30 047 | 000| 1.12] 0.06| 0.36] 0.00| 0.00] 0.25| 0.00] 0.00| 000 0.00} 0.33{ 0.00| 0.00] 0.00| 0.00| 0.00| 0.20| 0.00] 0.00
4FXN 70 32 046°| 0.00] 225| 0.00] 0.38| 0.00| 0.00| 0.21] 0.00] 0.00] 0.07] 0.00] 0.70| 0.00] 0.00] 0.00| 0.00| 0.00 | 0.00| 0.00] 000
ZFCR 87 40 0.46 | 0.00] 217] 0.00]| 0.26] 0.00 | 0.00 | 0.20| 0.00] 0.00] 0.00]| 0.00 | 0.64| 0.00| 0,00} 0.00| 0.00| 000} 0.00] 0.00| 008
1CA2 101 46 045 | 000 0.79] 0.00] 0.45] 0.00] 000 | 0.23] 0.00] 0.00] 0.00] 0.00 | 052} 0.00] 0.00] 0.00[ 0.00] 0.00] 0.00| 000] 000
2ASP 102 24 0.43 | 0.00| 0.40] 0.00] 0.50] 0.00 | 0.00 0.12| 0.00] 0.00) 0.00| 0.09 | 1.00 | 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.00] 0.00
1TON _ 74 32 043 ] 000] 070] o0.00] 0.19| 000 ] 000 050} 0.00] 0.00] 0.00]| 0.00f 056 | 000] 0.00] 0.00[ 0.00[ 000 | 0.00] 0.00| .00
1PAL 54 Tz 0.41| 000 200 0.00] 0.25] 0,00 0.00] 0.33| 0.00| 0.00] 0.00] 0.00] 0.58 | 0.00] 0.00} 0.00]| 0.00]| 0.00] 0.00] 0.00[ 000"
10MD 59 24 041 0.00| 1.50] 0.00] 0.17] 0.00] 0.00] 039 | 0.00| 0.00§ 0.00] 0.00] 0.86 | 0.00] 0.00] 0.00| 0.00] 0.00| 0.00| 0.00| 0.00
30FR 85 26 0.40 | 0.00 | 0.44| 0.00| 0.04] 0.00] 0.00 | 0.86| 0.00§ 0.00] 0.00] 0.00] 0.67 | 0.00| 0.00] 0.00] 0.00| 0.00 | 0.00]| 0.00[ 0.0
351C 30 12 040 ] 0.00] 050] 0.00] 0.30] 000 0.00] 030 | -0.00} 0.00] 0.00] 0.00] 0.62] 0.00] 0.00] 0.00| 0.00] 0.00| 0.00] 0.00| v00
2CAB 84 34 0.40 | 0.00| 0.71]| 0.00] 0.35] 0.00 | 0.00 | 0.31| 0.00] 0.00]| 0.00] 0.00] 0.35 | 0.00] 0.00] 0.00| 0.00| 0.00 | 0.00| 0.00] 0.00
20TG 31 12 039 ] 0.00] 0.00] 0.00] 0.38| 0.00] 0.00] 0.25| 0.00] 0.00]| 0.00]| 0.00 | 0.86 | 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00] 0.00| 0.00
2APR 87 34 039 ] 000 0.29| 0.00]| 0.25] 0.00] 0.00] 038 | 0.00] 0.00} 000 0.00] 1.00] 0.00] 0.00| 0.00[ 0.00] 0.00] 0.00] 000| 0.00
1PCY 38 14 0.39 | 0.00] 000] 0.7 014} 0.00 | 0.00| 0.25| 0.00] 000} 000 0.00 | 1.7 | 0.00] 0.00| 0.00| 0.00] 0.00 | 0.00| 0.00{ 0.00
1BBP 68 24 0.36 | 0.00] 0.00) 000] 0.20] 0.00] 000 033§ 0.00| 0.00} 0.00] 0.00] 0.80| 0.00] 0.00| 0.00| 0.00| 0.00] 0.00] 0.00] 0.0
2PTC 62 22 0.35 | 000 0.31) 0.11] 044) 0.00] 0.00] 0.17| 0.00] 0.00} 0.00] 0.00] 0.33 | 0.00] 0.00| 0.00] 0.00] 0.00 | 0.00] 0.00] 0.00
2WAP 54 18 033 | 000 0.44| 0.00| 0.12] 0.00) 000 0.25| 0.00] 0.00] 000 0.00] 0.25] 0.00] 0.00] 0.00] 0.00| 000 0.00| 0.67] 0.00
1BP2 43 14 033 ] 0.00] 0.25] 0.00] 0.11] 000§ 0.00 0.50| 0.00| 0.00] 0.00] 0.00 ] 0.55] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00| 0.00
1CCR a7 10 0.27 | 000 0.00| 0.00] 0.00| 0.00] 0.00] 0.42] 0.00] 0.00] 0.00]| 000 0.38 | 0.00] 0.00] 0.00]| 0.00| 0.00 | 0.00] 0.00| 0.00
2c2C a7 12 0.26] 0.00] 0.00] 000} 0.7 0.00| 0.00 | 0.22] 0.00] 0.00| 0.00] 0.00] 0:35 | 0.00] 0.00]| 0.00] 0.00] 0.00 ] 0.00| 0.00] 000
4P Tl 24 [} 0.25| 0.00] 0.25] 0.00] 0.75] 0.00 | 0.00 | 0.00] 0.00} 0.00{ 0.00] 0.00 | 0.00| 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00| 0.00] 0.00
1SAR 3 ) 0.24 | 000} 0.40] 0.00] 0.07] 0.00] 0.00| 0301 0.00{ 0.00} 0.00]| 0.00 0.00| 0.00] 0.00| 0.00] 0.00] 0.00§ 0.00| 0.00| v.00
3APP 59 10 047 | 000§ 0.00| 0.00] 0.11] 0.00 | 0.00| 0.00] 0.00f 0.00] 0.00] 0.00] 1.00| 0.00] 0.0} 0.00] 0.00| 0.00 | 0.00| v.00| v.00
1GCT 28 ) 017 | 0.00] 0.67) 0.00] 0.17] 0.00] 0.00 | 0.101 0.00] 0.00} 0.00] 0.00] 0.00] 0.00} 0.00| 0.00] 0.00] 0.00 ] 0.00] 0.00] 0.00
1TLD 38 ) 016 ] 000] 025 0.08| 0.08] 0.00] 0.00] 0.12] 0.00| 0.00] 0.00[ 0.00] 0.14] 0.00] 0.00] 0.00| 0.00] 000 | 0.00] 0.00] 0.00
4PEP o1 10 0.41] 000 1.25] 0.00]| 0.08] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00 | 0.00} 0.00] 0.00] 0.00| 0.00] 0.00 | 0.00] 0.06] .00
3BCL 23 0 0.00 | 0.00| 0.00] 0.00] 0.00] 0.00} 0.00] 0.00] 0.00] 0.00| 0.00] 0.00 | 0.00 | 0.00| 0.00] 0.00| 0.00] 0.00 | 0.00]| 0.00] 0.0
20V0 16 0 0.00 | 0.00] 0.00| 0.00] 0.00] 0.00] 0.00§ 0.00] 0.00] 0.00] 0.00} 0.00] 0.00| 0.00} 0.00| 0.00] 0.00} 0.00] 0.00] 0.00] 0.0
2MLT 7 [ 0.00 ] 0.00| 0.00] 0.00] 0.00| 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.00] 0.00| 0.00] 0.00| 0.00 | 0.00| 0.00] .00
1AAP 25 0 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 000 0.00] 0.00| 0.00] 0.00] 0.00 ] 0.00] 0.00] 0.00] 0.00]| 0.00] 0.00 ] 0.00] 0.00| 0.00




Table 206. Ratios of atom contacts/atom  for each residue type for interactions between oppositely charged
atoms. Ratios are for interactions between secondary structures.

\
BROOKHAVEN  TOTAL TOTAL

FILENAME  Resioues contacTsfitoraL| awa| ara| asn| ase| cvs| ain| e | o] -ws] we] weu| wvs| mer| pHe] pro| ser| TR | TRP| TYR| vaL
“1H0E K iE] 5oz 000 o7 | OO0 [ 100] 000 0.00] 1.00] 000] 0.00] 0.00] 0.00] 2.00] 000] 000] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
. 1RNH a8 a2 091 ] 000] 1.19| 000] 0.75] 0.00] 0.00] 063| 0.00] 0.00] 0.00| 0.00| 050 | 0.00| 0.00) 000} 0.00]| 0.00 | 0.00[ 0.00] 0.00
1R69 16 D 075 | 000 1.00| 0.00| 0.00] 000} 0.00] 0.75| 0.60| 0.00] 0.00] 0.00 | 1.00 | 0.00| 0.00] 0.00| 0.00] 000 0.00] 0.00 | 0.00
1RBP T 43 32 074 | 000 1.08| 000| .00 0.00) 0.00] 0.00] 0.00] 000 0.co| 000§ 043 0.00| 0.00| 0.00] 0.00] 0.00] 0.00] 0.00| 0.00
1GP1 i 24 971} 000 075| 0.00] 067] 0.00) 0.00| 057| 0.00] 0.00] 0.00]| 0.00| 150§ 00o] 0.00] 0.00] 0.00] 0.00 | 0.00| 000 | 0.00
1502 24 14 058 ] 000 1.50] 0.00] 038] 000 000 0.50| 0.00] 000} 0.00] 0.00] 0.67] 0.00] 0.00] 0.00} 0:00] 0.00] 0.00| 0.00[ 0.00
212 21 12 057 000 1.00f 000| 0.00] 0.00{ 0.00] 0.33| 400] 000] 0.00] 0.00| 0.00 | 0.00] 0.00{ 0.00] 0.00| 0.00] 0.00| 0.00] 0.00
100X 07 32 046 | 0.00] 0.61| 0.00| 030] 0.00] 0.00] 0.50] 000 0.00| 0.00] 0.00 | 0.38 | 000 0.00] 000} 000 0.00 [ 0.00| 0.00] 0.00
1PCY 26 12 046 ]| 000] 000] 0.00] 05| 0.00] 0.00] 0.29| 0.00] 0.00] 0.00| 0.00] 1.50 | 0.00| 0.00] 0.00| 0.00f 0.00 | 0.00} 0.00] 0.00
30FR T as 16 0.a4 | 000]| 042] 000] 0.00) 000 0.00] 1.00] 0.00] 0.00] 0.00 ]| 0.00]| 050 0.00] 0.00] 0.00] 0.c0f 0.00] 000 000} 000
1TMN 52 22 042 000 070 0.00| 038] 0.00] 000 0.17} 0.00] 0.00] 0.00| 0.00] 0.67] 0.00] 0.00| 0.00] 000} 0.00] 0.00| 000} 0.0
2CPP 28 50 039 | 000 052] 0.00] 0:20] 000} 0.00] 0.35| 0.00] 0.00] 0.00] 0.00] 0:25] 0.00] 0.00] 0.00] 000} 000 000 006§ 000
1C5C 5 36 028 | 000 046 0.00| 0.32] 000 ] 000 0.35] 0.00] 0.00] 0.00} 0.00] 0.38 | 0.00] 0.00] 0.00{ 0.00f 0.00| 0.00] 000 0.00
IMBA 4 14 0.4 | 000] 050] 0.00] 0.00] 000 000 0.70| 0.00{ 0.00] o.col 000 0:33] 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00] 000} 0.00
2PAZ 24 8 033 | 000 0.00] 000 0.00] 000] 000§ 033] 0.00] 0.0 0.00| 0.00 | 0.67] 0.00] 0.00] 0.00] 0.00] 000} 0.00] 0.00{ 0.00
2FCR _ a4z 14 033 | 000] 1.50] 000] 0.25] 0.00{ 000 0.21] 0.00] 0.00] 0.00| 000 o.12] 0.00] 000 0.00] 0.00] 0.00 | 0.00] 0.00| 0.00
2568 4 14 0330 000 050 0.00] 031} 000§ 000 0.47] 0.00] 0.00] 0.00} 0.00]| 0.44| 0.00] 0.00| 0.00] 0.00} 000 0.00| 0.00| 0.00
3GAS 104 32 031 ] 000] 02 0.00] 0.5} 000§ 000} 033| 0.00] 000} 0.00} 0.00| 045] 0.00] 000 0.60] 0.001 0.00 | 0.00| 000 000
2cAB | a3 10 030 | 000} 0.62] 000| 050| 000§ 000 0.20] 0.00] 0.00] 0.00] 000 | 00| 000} 000} 0.00] 0.00] 000 | 000§ 0.00| 000
1BP2 2 10 030 | 000] 0.25| 0.00] 0.00] 0.00] 0.00] 0.63| 0.00] 0.00] 0.00] 0.00] 057 | 0.00] 0.00| 0co| 000 0.00} 0.0 0.00] 0.00
4FXN a2 12 029] 000] 1.25] 000| 000] 000§ 000 | 0.25] 0.00{ 0.00] 0.00] 0.00| 0.12| 000 ] 0.00] 0.00] 0.00] 0.00| 000 00o| 0.0
1CA2 22 s . || 0o27] oco] 050] o00] 047] 000 | 0.00] 0.25] 0.00| 0.00] ©.00| 0.00] 0.25]| 0.00] 0.00| 000 0.00] 000 ] 00| co0] 0.0
27SC 31 s 0.26 | 0.00] 050] 0.00] 047] 000} 0.00 | 0.20§ 0.00] 0.00] 0.00] 0.00] 0.40] 0.00| 0.00] 0.00] 0.00] 006 | 0.00| v.00] 000
1LYD 81 16 0.26] 0.00] 0.28] 0.00] 0.25] 0.00] 000 | 0201 000] 0.00] 0.00] 0.00 | 0.00]| 0.co| 0.00] 0.00| 0.00] 0.00 | 0.00| 0.00] 0.00
21B1 24 6 025 ] 000] 0.00] 0.00] 025] 000] 0.00] 0.20] 0.00]| 0.00] 0.00] 000 | 0.50] 000} 0.00] 0.00]| 0.00] 000} 0.00] 0.00| 0.00

_ 1BEP 24 s 0.25] 000 0.00] 0.00] 0.00] 0.00] 000 ] 0.25] 0.00] 000! 0.00| 0.00] 0.38] 0.00| 0.00] 0.00| 0.00] 0.00| 0.00| 060 0.00
1APB, 87 22 025 | 000 0a1] 000 023] 0.00] 000 | 0.19] 0.00] 0.00] 0.00{ 0.00]| 0.32| 0.00]| 0.00[ o.co| 0.00] 0.00] 0.00] 00| o0
2GBP o5 20 0.24 | 0.00] 000] 0.00] 0.22] 0.00] 0.00] 0.31] 0.00} 000 0.00] 0.00| 046 ] 0.00]| 0.00] 000 0.00] 000} 0.00] 000 0.00
1PAL 33 8 024 000] 000) 000] 0.25) 000 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 057 | 0.c0] 0.0 00| 0.00] 0.00] 00| 000} 0.00
3CLA 4 10 023 | 000 0.21] 000] 000} 0.00] 0.00| 0.36] 0.00] 0.00] 0.00| 000] 0.33 | 0.00] 0.00| 0.00]| 0.00| 0.00] 0.00] 0.00| 0.00
1CDP 35 s 023] 000] 0060] 000] 0.14] 000§ 000} 0.17| 000} 0.00] 0.00] 0.00 | 044 | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00 [ 0.00
1CCR 27 e 9.22] 000 000] 000] 0.00] 0.00] 0.00] 0.30f 0.00] 0.00] 0.00] 000} 033 | 0.00] 0.00| 0.00| 0.00| 000 0.c0| 0.00| 0.00
2PRK » s 021 ] 000 025] 000] 025] 0.00] 000} 000} 000| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 000
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Table 206. . Ratios of atom contacts/atom for each residue type for interactions between oppositely charged
atoms. Ratios are for interactions. between secondary structures (continued).

BROOKHAVEN TOTAL  TOTAL

FILE-NAME RESIDUES CONTACTS||TOTAL| ALA| ARG| ASN| ASP| CYS| GIN | GLU| GLY HIS ILE § LEU LYS| MET| PHE| PRO| SER] THR| TRP| TYR{| VAL
0BG %0 ] 52 1 000 500 0.00] 000] 000] 000] 0.25] 0.00] 0.00] 0.00§ 0.00] 0.33] 0.00] 0.00] 0.00] 0.00] 0.00 ] 0.00] 000 0.
. 1118 30 8 02014 000] 000| 0.00] 0.47] 00O 000} 0.14| 000} 0.00} 0.00] 000 050| 0.00§ 0.00] 0.00] 0.00] 0.00§ 0.00] 0.00| 0.00
! . 2UTG 21 4 0.19 | 0.00] o0.00|] o000] 000{ 000} 000} 0.25| 0.00] 0.00) 0.00§ 0.00 | 040 ] 0.00§ 000] 0.00] 0.004 000} 0.00{ 0.00| 0.00
i ' 4PEP 47 8 017 | o0.00] 100 000} 0.12] 000 | 000} 0.00]| 000} 000} 000) 000} 0.00] 0.00f 000} 0.00] 0.00§ 000§ 0.00f 0.00] 0.00
2HHB 120 20 0.17] 0o0co] o000} 000 0.47] 000} 000} 0.11| 0.00] 0.00] 0.00] 000 ] 031 | 000} 0.00] 0.00] 0004 0.00} 000} 000§ 0.00
2C2C 26 4 014 | 000| 000} o000} 0.47] 0.00| 000 | 007] 000} 0.00§ 0.00] 000 0.25| 000} 0.00] 0.00] 000} 0.00} 000} 0.00] 0.00
1HMD 28 4 014 ] 000 000] 0.00) 000] 000} 00O} 025} 0.00] 0.00] 0.00] 0.00| 0.33] 000} 0.00] 0.00] 0.00{ 000§ 0060} 0.00] 0.00
2TIM 49 8 0.12} o.0c0} 0.12] 0.00) 0.30] 000 000 ] 0.00 0.00| 0.00{ 000] 0.00] 0.14 | 000} 000] 000| 000 000§ Q.00] 0.00] 0.00
25EC as 4 0.11| ocol o001 o000 000] 000§ 000 | 025} 0.00] 0.00] 0.00] 000 ] 033} 0.00] 0.00f 0.00] 0.00] 0.00] 000§ 000] 0.00
© 2RSP 54 -] 0.1t ] ocof 0.11]| o.00f 000]| 0.00) 000} 025} 0.00] 0.00] 0.00] 0.00| 0.00} 000} 0.00) 0.00] 0.00| 000§ 000§ 0.00] 0.00
1SAR 10 2 0111 ooof o025]| o00] o00| 0.00] 0.00| 0.12] 000§ 0.00| 0.00] 0.00] 0.00] 000} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
351C 21 2 0.10 ¢ 0.00§ 0.00] 0.00] 0.17} 000 0001 ocol o00] 000| 000} 000] 0.20] 0.00] 0.00] 0.00} 0.00] 0.001-0.00] 0.00| 0.00
1CHO 22 . 2 009 | 000 000 o0.10] 0.00] 0.00] 0.00] 0.00] 000§ 0.00| 000} 0.00] 008 ] 000] 0.00} 0.00} 0.00]| 0.00] 0.00{ 0.00| 0.00
_1PPD 28 2 oos8f 0.00) 000| 0.00] 0.00] 000] 0001 0.17] 0.00] 0.00) 000} 000 | 025§ 000] 0.00) 0.00] 0.00| 0.00] 0.00] 0.00] 0.00
4PTI 10 [s] ocof oool ooo| ooo| 000l 000 0.00] 000 000} 000 000} 0.00] 000] 0.00] 0.00] 000} 000]| 0.00] 0.00| 0.00] 0.00
3BLM 51 /] 000 000] ooo| o0.00] 000] 000] 0.00] 0.00] 000} 000} 000} 0.00] 0.00] 0.00] 000] 000§ 0.00 0.00] 000§ 000 0.00
3BCcL 33 0 000§ 000 oco| o0o| o000] 000} 000} 0.00{ 000} 0.00] 000§ 000} 0.00 ] 0.00| 000] 000 0.00]| 0.00] 0.00} 0.00) 0.00
AAPP 38 0 0.00{ 000f o0.00| o0.00] 0.00] 000} 000} 000]| 0.00] 0.00{ 000 0.00] 000] 000] 0.00] 0.00] 0.00| 0.00] 000§ 0.00] 0.00
2WRP 47 ) 000| 000] ooo| 000} 0.00] 0.00] 000 ] 000]| 000} 0.00] 0.00] 0.00| 0.00 0.00]| 000] 000]| 000] 0.00 | 000} 000§ 0.00
2RHE 11 "] 000§ 000§ 000] 0.00] 0.00{ 0.00) 000§ 0.00] 000} 000 0.00] 000 | 0.00] 0.00| 0.00] 000} 000] 0.00] 000] 000} 0.00
2PTC 15 0 “000f 000] 0.00] 0oco} 000] 0.00] 000 000} 000 0.00] 0.00] 0.00) C00] Q00| 0.00] 0.00| 0.00} 0.00] 0.00] 0.00} 0.00
20V0 ] 2] 0001 o000 000| o.00] 0.00] 0.00] 0.00] 000} 000} 000] 0.00] 000! 0.00] 0.00 0.00] o000]| 0.00] 0.00] 000] 0.00} 0.00
oMLT [*] 000l 000f ooo| o0.00] 0.00] 000 000 000} 0.00] 0.00] 0.00] 0.00] 000} 000 000} 0.00] 0.00| 0.00] 0.00] 0.00| 0.00
2APR 43 ] 000 0.00] 0o00| o0.00} 0.00] 000 0.00] 0.00}) 0.00] 000] 0.00] 0.00] 000] 000 000} 000] 000} 0.00] 000§ 0.00} 0.00
1TON 22 0 000] o000l o00c0| o000} 0.00] 0.00] 000 000} 0.00| 0.00] 000| 0.00| 000 0.00] 0.00] 0.00] 000} 0.00] 0.00{ 0.00§ 0.00
17LD 5 0 0001 000{ oo0o| o000} 0.00] 000 0.00 | 0.00] 0.00] 000} 000} 0.00] 0001 0.00] 0.00) 0.00| 000} 0.00] 0.00] 0.00} 0.00
1TGS 13 0. 000 0.00] 000 000§ 000} 000§ 0.00] 0.00| 0.00f 0.00] 0.00] 000} 000} 000 000] 000} 0.00f 0.00} 0.00{ 0.00] 0.00
1SNC 39 0 000t oco] 000} 000] 000] 000] 000} 0001 0.00f 000} 000 000} 0.00] 0.00] 0.00 0.00| 000] 000 0.00] 0.00] 0.00
18GT 21 0 000 0.00] 000{ 0.00f 000] 0001 000} 0.00] 0.00} 0.00] 0.00 "0.00} 0.00] 0.00] 0.00] 0.00] 000 0.00| 0.00{ 0.00! 0.00
1RASM 24 [ 000 0.00] 000] 0.00] 000}) 0.00] 0.00] 0.00| 0.00} 000} 000| 0.00] 0.00| 000] 000} 0.00] 0.00] 0.00 | 0.00] 0.00| 0.00
10OMD 20 4] 000 000] 0.00] 0.00] 000 0.00] 000] 0.00( 000 000} 000 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00{ 0.00} 0.00| 0.00
1GCT 18 Q 0001 oo0o] 000 0.00] 000] 000f 000} 0.00]-0.00] 0.00f 000§ 000 ] 0.00] 0.00] 0.00} 0.00}) 0.00]. 0.00] 0.00] 0.00| 0.00
1CTF 36 0 0001 ooo] o000 0.00f 000] 000 000§ 0.00] 000} 0.00] 0.00f 0.00] 0.00§ 0.00{ 0.00] 0.00] 0.00] 000 0.00{ 0.00] 0.00
" 1AAP 9 0 000l 000{ o00| oo0| 000] 000 000}| 0.00|] 000} 000} 0.00] 00O | QOO 000} 0007 0.00| 000] 000} 000| 0.00} 0.00
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Table 207. Ratios of atom contacts/atom for each residue type for interactions between atoms of like charge.

Ratios are for total protein interactions.

BROOKHAVEN  TOTAL  TOTAL L

FILE-NAME ResiDUES coNTACTS|[ToTAL | ALA| ArG| Asn] asp| cys] ain] G| ey HIs| el tev| wys| mer] pHeE] PRO| ser| THR| TaP| TYR| VAL
1COP 55 B2 | 1409] 000 0.00] O00] 1.56] 0.00] O.00] 250] 000 0.00] 0.00] 0.00] 000 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00] 0001 0
1PAL 54 70 130 | 000 0.00] 0.00] 1.54] 0.00] 000} 225 0.00[ 0.00] 000} 0.00] 0.00] 0.00} 0.00] 0.00] 000| 0.00| 000} 000} 0.00
10MD 59 58 098 | 000| 0.25| 0.00] 1.27] 0.00] 000 1.00| 0.00| 0.00| 0.00] 0.00] 0.14] 000} 0.00] 0.00} 0.00] 000 | 0.00| 0.00] 0.00
_1TMN 97 70 0.72 | 000} 0.00] 000] 082 0.00] 0.00} 1.69] 0.00[ 0.00] 0.00} 0.00] 0.00 ] 0.00] 0.00] 0.00] 000 0.00] cco| 0.25[ 0.00
3APP 59 32 054 ] 0.00] 0.00] 0.00] 054 0.00) 0.00] 0.88] 0.00] 0.00] 0.00{ 0.00 | 0.00 | 0.00] 0.00] 0.00| 0.00| 0.00} 0.00] 0.00( 0.00
2APR 87 38 044 | 0.00] 0.00] 000] 064 0.00] 0.00[ 0.50] 0.00] 0.00[ 0.00{ 0.00] 0.15] 0.c0f 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.0
351C 30 12 0.40 | 0.00] 0.00( 0.00) 0.30] 0.00] 0.00( 0.80] 000} 0.00]| 0.00] 0.00| 0.00] 0.00} 0.00| 0.00} 0.00| 0.00] 000| 0.00| 0.00
1RNH 67 24 0.38 | 0.00f 0.30] 000} 1.00] 0.00] 0.00{ 0.09]| 0.00] 0.c0] 0.00] 0.00] 098] 0.c0] 000 0.00] 0.c0) 0.00 [ 000 0.00[ 0.0
2C2C 47 18 0.34 | 0.00] 0.00] 0.00] 042] 0.00] 0.00{ 0.61] 0.00] 0.00| 0.00| 0.00| 0.00] 0.00| 0.00| 0.00| 0.00} 0.00 | 0.00] 0.00] 000
2568 61 20 033 | 0.00] 0.12] 0.00] 042] 000} 0.00 | 050] 000} 000} 0.00] 0.00] 0.08] 0.00f 0.00] 0.00] 000} 0.00| 000| 000§ 0.00
2GBP 129 28 0.28 | 0.00] 0.47] 0.00] 0.40] 0.00] 000 0.38] 0.00) 0.00] 0.00| 0.00 | 0.08 f 0.00] 0.00| 0.00| 0.00} 0.00 | 0.00| 0.00| 0.0
2FCR a7 24 0.26 | 000f 03a] 0.00] 0.28] 000} 0.00] 0.33] 0.00] 0.00] 0.00] 0.00] 0.18F 0.00| 0.00] 0.00| 0.00] 0.00| 000| 0001 0.00
1PCY 36 10 0.25 | 0.00]-0.00] 0.00] 0.21] 0.00] 0.00] 0.44] 0.00] 0.00| 0.00| 0.00]| 0.00{ 0.00| 0.00] 0.00] 0.00] 0.00 | 0.00| 0.00| 0.00
4PEP 91 24 "0.26 | 0.00] 0.00f 0.00] 0.32] 0.00] 000§ 0.18] 0.00] 0.00] 0.00] 0.00] 0.00f 0.00] 0.00] 0.00] 0.00] 000 [ 0.00] 000} 0.0
’ 4FXN 70 18 0.26 | 000] 0.00] 0.00] 0.2a] 0.00] 0.00| 0.34] 0.00] 0.00} 0.00| 0.00] 0.00f 0.00] 0.00] 0.00] 0.00] 0.00| 000] 000! 0.00
1TLD 38 10 0.26 | 000] 0.00] 0.00] 0.17] 0.00] 0.00| 1.00] 0.00] ocol 0.00] 0.00] 0.00| 0.00} 0.00f 0.00} 0.00] 0.00]| 0.00] 000} 0.00
1CHO 64 16 0.25| 000} 000] 0.00] 041] 0.00] 0.00{ 0.19] 0.00] 0.00] 0.00]| 0.00] 0.22] 0.00| 0.00] 0.00] 0.00] 0.00]| 000 0.00[ 0.00
1APB _ 128 3z 0.25| 000} 0.12] 0.00] 033[ 000] 000 0.30] 0.00] 0.00] 0.00] 0.00] 0.13] 0.00f 0.00] 0.00| 0.00] 0.00} 0.00| 0.00| 0.00
1HMD 49 12 0.24] 000) 0.12] 000| 0.25] 000 0.00] 050 000 0.00] 0.00] 0.00] 0.11] 0.00] 0.00] 0.00] 0.00| 0.00| 000} 0.00] 0.00
1PPD 60 14 023 | 0.00] 0.29] 0.08| 0.08] 0.00] 0.00] 0.14] 000 0.00] 0.00]| 0.00] 0.30] 0.00] 0.00] 0.co] 000l 000} o.cof 0.00] 000
2CI2 36 8 0.22 | 000] 0.75| 000} 0.12| 0.00] 0.00 [ 0.07] 0.00] 0.00] 000 0.00§ 0.00] 0.00[ 0.00] 0.00] 0.00] 0.co | 0.00| 000 o000
2TSC 105 22 0.21 0.00| 0.31 000]f 0.17] 000§ 000] 027 ] 0.00] 000] 0.00¢ 000] 0004 0.00] 000} 000] 0001 0.00]| 0.00] 000} 0.00
1RSM ag [ 0.21) 000| 0.25] 000 0.10] 000 000 0.10] 000 0.00] 0.00f 0.00] 0.40{ 0.00] 0.00] 0.00] 0.00] 0.c0| 0.06] 0.00( 0.00
1TGS 59 12 || 020{ 000 0.00] 0.00| 0.12f 0.00| 0.00] 0.38] 000 0.00] 0.00| 0.00] 0.21] 0.00] 000} 0.00] 0.00| 6.00] 0.00{ 0.00| 0.00
aBLM 115 22 0.19 | 0.00] 0.38] 000 0.22] 0.00] 0.00} 0.00[ 0.00] 0.00[ 0.00] 0.00] 0.26] 0.00] 0.00] 0.00] 0.00]| 0.00) 0.00| 000| 000
2PTC 62 12 0.19 | 000} 0.06] 000] 0.12] 0.00] 0.00] o050] 0.00] 0.00] 0.00] 0.00] 0.17] 0.00] 0.00] 0.00] 0.00] 0.00} 0.00]| 0.00[ 0.00
1LYD 75 14 0.19 | 000| 0.35] 0.00f 0.10] 0.00] 0.00] 0.12] 0.00] 0.00] 0.00] 0.00] 0.08] 0.00] 0.00] 0.00] 0.00]| 000} 0.00] 0.00| 0.00
aBCL a3 6 “0.18] 0.00] 0.25] 000} 0.00] 0.00] 000} 0.00] 0.00] 0.00] 0.00] 0.00] 0.12f 0.00] 0.00} 0.00] 0.00] 0.00] 0.00] 0.00f 0.00
2RSP 102 18 - 0.48 | 0.00| 0.20] 0.00f 0.16] 0.00} 0.00] 0.21] 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00] 0.00] 0.00] 0.00] 0.00] 000 0.00[ 0.00
2RHE a3 6 0.1 ] 0.00| 0.00] 0.00] 0.07] 0.00] 000 0.50| 0.00f 0.00| 0.00] 0.00] 0.00] 0.00] 0.00) 0.00] 0.00] 0.00 ] 0.00] 0.00] 0.00
1SAR 34 s 0.18 ] 0.00] 080} 0.00] 000§ 0.00| 0.00 ]| 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00]| 0.00| 0.00
1HOE 25 4 0.16 ] 0.00] 0.00] 000] 0.20] 0.00] 000 0.25] 0.00] 0.00 | 0.00] 0.00] 0.00] 0.00] 0.00] 000 0.00] 0.00 | 0.00] 0.00| 0.00
2CPP 172 26 0.15] 0.00] 0.21] 0.00] 0.23] 0.00 ] 0.00 | 0.08] 000] 0.00] 0.00] 0.00] 0.08] 0.00] 0.00] 0.00] 0.00} 0.0 0.0[ 0.00[ 0.00
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Table 207. Ratios of atom contacts/atom for each residue type for interactions between atoms of like charge.
Ratios are for total protein interactions (continued).

BROOKHAVEN  TOTAL

TOTAL L
RESIDUES CONTACTS|TOTAL

FILE-NAME ALA| ARG| ASN| ASP| CYS| GIN| GLU{ GLY HIS ILE| LEU} LYS| MET| PHE{ PRO| SER| THR| TRP| TYR| VAL
= 1BBP %6 5[ 0.5 000 0.00] 0.00] 0.20] 0.00 | 0.00] 025] 0.00] 0001 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 6.00] 080 000 000 0.00
1GP1 79 10 013 ] 0.00f 004 0.00{ 0.17] 000 | 000{ 0.19} 0.00| 0.00]| 0.00| 0.00 ) 0.14| 0.00| 0.00§ 0.00] 0.00] 0.00{ 0.00] 0.00] 0.00 '
2SEC 85 3 0.12] 000} 050| 0.00{ 000} 0.00| 000} 0.00] 0.00| 0.00]| 0.00{ 0.00) 0.00| 0.00| 0.00f 0.00] 0.00] 0.00{ 0.00] 0.00] 0.00
1SNC 65 8 0.12]| 0.00| 000| 0.00| 058} 0.00| 000{ 0.05) 0.00| 0.00| 0.00| 0.00 | 0.00| 0.00| 0.00| 000| 0.00} 0.00| 0.00] 0.00] 0.00
1502 49 K 0.12{ 0.00{ 000] 0.00| 0.15)f 0.00| 000 0.21] 0.00{ 0.00] 0.00] 000} 0.00| 0.00] 0.00| 0.00] 000} 000 | 0.00] 0.00] 0.00
1GCT 48 8 012 o0.00] 0.00) 0.00| 0.22{ 0.00] 0.00| 0.20} 0.00] 0.00] 0.00] 000} 0.00| 0.00] 0.00] 0.00) 0.00] 0.00] 0.00] 0.00] 0.00
18GT 57 [} 0141 0.00{ 000| 0.00| 0.17( 0.00| 000 ] 0.21| 0.00| 0.00] 0.60| 000§ 0.00| 0.00] 0.00] 000} 0.00] 0.00] 0.00} 0.00] 0.00
1CTF a8 4 0.11] 0.00} 000 0.00| 0.25] 0.00| 0.00] 011} 000| 0.00] 0.00] 000} 0.00| 0.00| 0.00] 0.00] 0.00} 000] 0.00} 0.00| 0.00
1CSC 128 14 0.11] 000} 0.05|] 000] 0.15] 0.00] 0.00] 0.19| 0.00] 0.00] 0.00] 000§ 0.00 | 0.00] 0.00| 0.00| 0.00{ 0.00} 0.00| 0.00]| 0.00
3GRS . 164 16 0.10 | 0.00{ 0.19] 0.00| 0.14] 0.00} 0.00 | 0.07| 000} 000} 0.00] 000§ 000 ] 0.00] 0.00] 0.00] 000} 0.00} 0.00| 0.00]| 0.00
3DFR 65 [} 0.00 1 000] 0.25] 0.00| 0.08| 0.00) 0.00f 000 0.00] 000} 000} 000} 000 ] 000} 0.00| 0.00| 0.00{ 0.00} 0.00] 0.00} 0.00
2PRK 68 8 0.08{ 0.00{ 0.00] 000 0.19| 000§ 0.00] 0.10| 0.00] 0.00| 0.00} 0.00] 0.00 | 0.00] 0.00] 0.00| 0.00] 0.00] 0.00| 0.00} 0.00
1RBP - 86 8 0.00 { 0.00f 0.25] 000] 0.03] 000} 0.00) 0.06] 0.00] 000} 000] 000 | 0.00 ] 000] 0.00| 0.00| 0.00f 0.00| 0.00] 0.00{ 0.00
1R69 23 2 009 | 0.00| 0.12) 0.00}) 0.00f 0.00{ 0.00§ 0.00] 000) 000} 0.00) 000} 0.20 | 0.00} 0.00] 000] 000| 0.00{ 0.00} 0.00| 0.00
4PTI 24 2 008 | oco} 0.08) 0.00] 0.00] 000} 0.00] 0.00| 0.00§ 000} 0.00] 000} 0.25| 0.00f 0.00] 0.00{ 0.00] 0.00| 0.00f 0.00] 0.00
1TON 74 ] 0.08 | 0.00)] 000} 0.00f 0.08] 0.00] 0.00] 0.00] 0.0c0} 000} 0.00] 0.00} 0.25| 0001 0.00} 0.00| 0.00| 0.00| 0.00| 0.00} 0.00
1COX .149 12 0.08 | 0.00{ 000| 0.00f 0.14] 0.00{ 0.00] 0.12] 0.00] 0.00| 0.00} 0.00] 0.00| 0.00{ 0.00} 0.00| 0.00} 0.00'} 0.00] 0.00} 0.00
1118 81 4 0.07 | 0.00{ 0.00} 0.00] 012} 0.00} 0.00] 0.08) 000| 0.00] 0.00] 000§ 000 ) 0.00] 000} 0.00| 0.00| 0.00] 0.00{ 0.00{ 0.00
2UTG 3. 2 0.08 | 0.00] 000] 0.00} 0.00] 0.00] 0.00] 0.00| 0.00| 0.00| 0.00| 0.00] 0.201 0.00] 0.00{ 0.00] 0.00| 0.00| 0.00| 0.00{ 0.00
1UBQ 37 2 005} 000] 0.12] 000§ 0.00| 0.00} 0.00} 000| 000} 000} 0.00f 0.00| 0.14| 0.00] 0.00| 000} 0.00} 0.00 ] 0.00] 0.00| 0.00
1CCR a7 2 0.05) 0.00| 0.00| 000} 0.00] 0.00} Q.00 0.17] 0.00{ 0.00{ 0.00| 0.00 | 000 | 000] 000] 0.00] 0.00{ 0.00] 0.00| 0.00| 0.00
2WRP 54 2 0.04{ 000 0.00| 000} 0.00] 0.00] 0.00f 0.08] 0.00} 0.00]| 0.00{ 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00
1CA2 101 4. 0.04 1 0.00] 000| 0.00] 0.05f 0.00] 000§ 0.08] 0.00] 0.00] 0.00| 000{ 0.00] 0.00f 0.00f 0.00]| 0.00] 0.00} 0.00| 0.00] 0.00
2TIM 79 2 0.03§ 000} 0.10| 0.00] 0.00| 0.00| 0.0} 000} 000] 000] 000| 000§ 0.00{ 000} 0.00) 0.00| 000] 0.00{ 0.00]| 0.00| 0.00
2HHB 176 -6 0.03] 0.00) 0.00] 000| 0.05] 0.00| 000 | 008} 0.00] 0.00] 0.00] 0.00 | 000] 000f 0.00) 0.00| 0.00| 0.00] 0.00| 0.00]| 0.00
: 3ACLA 82 2 0.02] 000| 0.00] 0.00] 0.08] 0.00] 0.00] 0.00] 000] 0.00] 0.00] 000} 0001 000} 0.00] 0.00| 0.00] 0.00] 0.00{ 0.00]| 0.00
2PAZ 44 0 000} ooof o000] 000| 0.00|] 0.00{ 0.00| 000} 0.00] 0.00]| 0.00]| 0.00 | 000 | 0.00] 0.00] 0.00] 0.00}f 0.00 | 000} 0.00]| 0.00
20V0 18 0 0.00 1 000} 0001 000 0.00)] 0.004 0.00] 0.00| 000] 0.00] 000] 000} 000§ 000§ 0.00] 0.00]| 000] 0.00] 0.00] 0.00] 0.00
2MLY 7 0 0.00| 0.00f 000{ 0.00] 0.00] 0.00§ 0.00{ 0.00] 0.00] 000§ 000§ 0.00] 000} 0.00} 0.00] 0.00] 000} 0.00] 0.00] 0.00]| 0.00
2CAB 84 0 0.00] 000f 000§ 000§ 0001 000 000§ 000] 000§ 000] 000} 0.00| 0.00} 0.00] 0.00] 0.00{ 0.00] 000 | 0.00] 0.00]{ 0.00
218l 59 0 0.00 ] 0.00| 0.00f 000§ 000} 0.00| 000§ 0.00] 000} 000] 000} 0.00] 0.00| 0.00] 0.00] 0.00| 000} 000 | 0.00f 0.00]| 0.00
4 ' 1MBA 45 0 0.00] 0.00| 0.00¢§ 000 000§ 0.00| 000} 0.00] 000} 000} 000} 0.00] 0.00| 0.00] 00071 0.00| 000} 000 | 0.00| 0.00]| 0.00
1BP2 43 [ 0.00] 000! 000§ 0,00 0.00] 000} 0.00| 0001 000] 000} 000] 0.00] 0.00] 0.00] 0.00] 0.00|] 0004 000{ 0.00| 0.00} 0.00
1AAP 25 Q 0.00 ] 0.00| 000} 0.00f 0.00] 0.00} 000§ 000] 0.00}] 000} 000} 0.00} 000 000] 000] 0.00] 000} 000} 0.00| 0.00] 0.00
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Table 208. Ratios of atom contacts/atom for each residue type for interactions between atoms of like charge.
Ratios are for interactions between secondary structures. '

BROOKHAVEN  TOTAL TOTAL

FILE-NAME ReSIDUES CONTACTS|ToTAL | ALA| ARG | Asn] AsP| cys|{ Gin| Gu| GLY| HIS] ILE| LEU| Lys| MET| PHE| PRO| SER| THR} TRP| TYR| VAL
3APP 38 1L} 537000 0001 000 0.5 0.00] 000 ] 200] 000| 0.00] O00] 0.00] 000 0.00] 0.00] 0.00] 000] 000] 000] 000] 0.00
2APR 43 14 033 ] 0.00] 000 0.00| 0.44] 0.00] 0.00] 050] 000} 0.00] 0.00] 0.00 | 0.00f 000| 000] 000} 0.00] 0.00] 000} 0.00] 0.00
1TMN 52 16 031] 000 000} ocol| o54] o.00] 000} 0.25| 0.00§ 000 000] 000 000} 000| 0.00] 000} 0.00] 0.00] 0.00] 0.00] 0.00
1502 24 [ 0.25] 0.00] 000] 000 0.38] 000 000} 038 0.00] 000| 0.00] 000] 0.00} 000} 000} 000} 0.00| 0.00] 0.00] 0.00] 0.00
1GP1 34 8 024 | 0oo0| oo ooo}] o050 0.00{ 000) 021} 0.00f 000 0.00] 0.00] 050] 000} 0.00| 000] 0.00| 0.00] 0.00] 0.00] 0.00
1CDP 35 8 0.23] 0.00] o000 oco| 0.07] o000} 000 058] 0.00] 000] 0.00] 0.00{ 0.00] 000} 000] 0.00] 0.00] 0.00] 0.00| 000 0.00
1SGT 21 4 0191 000] 000} ooo| 1.00] oo | o000 | o507 oool| o000} 0.00] 0.00] 0.00]| 0.00] 0.00] 0.00] 0.00{ 0.00| 000} 0.00] 0.00
3BCL 33 [ 048] 000| 022} 000l 0.00| 0.00| o000 0.00] 000} 0.00] 0.00] 0.00{ 043 | 000| 000} 0.00] 0.00) 000 0.00} 0.00] 0.00
1ANH 46 8 047 | 000] 000 0.00}.075| 0.00] 0.c0f 0.41] 000} 0.00] 0.00] 0.00 f 0.00| 000| 000} 000! 0.00f 0.00| 000} 000} 0.00
2GBP 85 12 0.14 | 000 o0.10] 000f o0.99} o000 { 0.00§ 0.7} 000} 0.00| 0.00] 0.00 ) 0.05| 000| 000} 0.00f 0.00] 0.00| 000§ 0.00] 0.00
2568 43 [ 014 | 0.00] 0.00]| 000] 000} 000} 000 ] 050} 0.00f 0.00] 0.00] 0.00} 0.00{ 000| 000} 0.00| 0.00] 000} 0.00) 0.00} 0.00
1APB 87 12 0.4 | 000l 000 -000] 031] 000} 0.00] 0.15] o00] 0.00| 0.00] 0.00] 0.00| 0.00| 000} 0.00| 0.00] 0.00} 000} 0.00} 0.00
4PEP 47 [ 013§ 000) 0.00) 000| 018} 0.00] 0.00] 0.00f 0.00] 0.00] 0.00] 0.00]| 0.00] 000| 0.00] 000} 0.00] 0.00] 0.00] 0.00] 0.00
1UBQ 20 2 0.10f 0.00] 025 0.00| 0.00] 0.00] 0.00] 000§ 0.00| 000} 0.00} 000] 0.17] 0.00| 0.00] 000§ 0.00]| 000} 000] 0.00{ 0.00
1TON 22 2 009) 000] 000} 0.00| 0.00] 0.00]| 000 0.00] 0.00| 0.00f 0.00] 0.00]| 033] 0.00}{ 0.00] 0.00f 0.00| 0.00 0.00| 0.00} 0.00
3GRS 104 8 008 | 000] 0.27] 000} 004 000 0.00| 0.03] o0c0o| 0.00] 0.00] 0.00]| 0.00] 0.00f 0.00] 0.00] 0.00] 0.00| 0.00] 0.00} 0.00
1ASM 24 2 008 | 000 000 o000 000 000 000 000} 000} 0.00] 0.00] 0.00] 033 ]| 000| 0.00] 0.00] 0.00| 0.00 | 0.00]| 0.00) 0.00
1PPD 26 2 008 | oool 000 000] o000l 000] 000 033} 0.00] 000] 000] 000} 0.00] 0.00] 0.00] 0.00) 0.00] 0.00] 0.00| 0.00| 000
1CSC 95 8 0.08| 000l 007| 000 0.11] 0.00) 0.00 | 012] 0.00] 0.00] 000} 0.00] 0.00| 000| 0.00} 0.00] 0.00{ 0.00| 0.00| 0.00] 0.00
1118 30 2 007 | 0.00] 0.00| 000 0.7} 0.00] 0.00] 0.07] 0.00] 0.00] 000] 0.00 ] 000| 000| 000 0.00] 0.00{ 0.00| 0.00| 000} 0.00
3DFR - 36 2 006 000] 0.17] 000| ooof 0.00] 0.00| 0.00f 0.00] 0.00| 0.00] 0.00} 000 0.00| 0.00] 0.00] 0.00{ 0.00| 0.00] 0.00} 0.00
1CTF 38 2 006 | 0.00| 0.00] 000} 0.492] 0.00) 0.00] 0.06] 0.00] 0.00] 0.00] 0.00 | 0.00| 000| 000 0.00] 0.00| 0.00 | 0.00| 0.00) 0.00
2FCR 42 2 005| 0.00] 0.00| 000 oos} 0.00] 0.00] 0.07] 0.00| 0.00| 0.00{ 0.00 ) 0.00| 000| 0.00] 0.00} 0.00| 0.00| 0.00| 0.00] 0.00
2CPP 128. [ 0.05] 0.00] 000 o00] 021} 0.00] 0.00] 000] 000 0.00] 000] 000} 0.00] 000| 000] 0.00) 0.00| 000] 0.00] 0.00] 0.00
2HHB 120 4 003 | 000 000| o000 0.08) 000 0.00 | 0.06] 0.00] 0.00] 0.00] 0.00| 000y 000} 0.00] 0.00] 000} 0.00| 000| 0.00] 0.00
1LYD 61 2 003 | 000 0.05| o000 0.00f 0.00] 0.00} 0.00] 0.00| 0.00] 0.00] 0.00] 0.11] 000} 000} 000] 0.00] 0.00] 000} 0.00] 0.00
4PTH 10 0 000| 000 0.00| 0.00|] 000) 000 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00{ 0.00{ 000} 0.00| 0.00{ 0.00| 0.00| 0.00] 0.00

. _4FXN 42 0 000} 000] 0.00] 000 000} 0.00] 0.00f 0.00] 000} 0.00] 0.00] 000} 000 000) 000} 0.00] 000{ 000} 000| 0.00] 0.00

. 3CLA 44 0 000] 0001 000{ 0.00| 0.00] 0.00] 000} 000 0.00§ 0.00| 0.00] 0.00f 0.00] 0.00] 000} 0.00] 0.00] 0.00} 0.00]| 0.00]| 0.00
3BLM 51 0 000] 000) 000| 000| 000] 000 o000} 000 000} 0.00] 0.00] 000} 0.00] 000} 0.00] 000} 0.00| 000 0.00] 0.00] 0.00

351C 21 0 000} 0001 0.00] 0.00| 000} 0.00] 0.00] 0.00] 0.00| 0.00| 0.00] 0.00] 000§ 0.00] 0.00] 0.00{ 0.00] 0.00| 0,00} 0.00] 0.00

2WRP 47 -0 0001 000] 0.00] 000| 0.00] 0.00§ 0.00| 0.00] 000} 0.00] 0.00] 0.00| 0.00| 000} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00} 0.00

2UTG 21. 0 000 000] 000 oco| o0 0.00] 000} 000] 000} 0.00] 0.00] 0.00{ 0.00] 0.00| 0.00] 0.00] 000} 000| 0.00]| 0.00[ 0.00
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Table 208.- Ratios of atom contacts/atorn  for each residue. type for interactions between atoms of like charge.
Ratios are for interactions between secondary structures (continued).

BROOKHAVEN  TOTAL TOTAL

FLe-NaME  Resibues coNTacTslitotaL | atal arc| asn| asp| cys| ein| e | aLy| wis| wef eu| wrs | mMeT| pHE| PRO| sER| THR | TRP] TYR| vAL
=—r5C n D 306 [ 000 005 0.00] 0001 0.00] 0.00] 0.00] 0.00] 0.00] .0.00] 0.00] 0001 0.00] 0.00] 0.00] 000 0.00] 0.00 | 0001000
2TIM 4w 0 " 0.00 | 0.00| 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00f 0.00] 0.00] 0.00] 0.00} 0.00| 0.00| 0.00{ 0.00] 0.00 | 0.00] 0.00] 0.00
25EC 36 [ 0.00 | 0.00| 0.00] 0.00| 0.00] 0.00] 0.00] 0.00| 0.00| 0.00| 0.00]| 0.00{ 0.00 | 0.00| 0.00] 0.00] 0.00[ 0.00 | 0.00] 0.06| 0.00
2RSP 54 0 0.00 | 000| 000] 0.00| 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.0 0.00]| 0.00| 0.00] 0.00] 0.00| 0.00{ 0.00| 0.0 0.00] 0.00
2AHE T [ 000| 000] 000} 0.00] 0.00] 0.00 0.00] 0.00| 0.00| 0.00] 0.00] 0.00] 0.00 | 0.00| 0.00] 0.00] 0.00| 0.00] 0.00| 0.00] 0.00
2PTC 15 0 000] 000 0.00) 0.00] 000 0.00) 0.00| 0.00] 0.00] 00| 0.00] 0.00[ 0.00 | 0.00| 0.00] 0.00| 0.00] 000 0.00| 0.00] 0.00
2PRK 29 0 900 | 0.00] 0.00| 0.00]| 000| 000 0.00] 0.00| 0.00| 0.00] 0.00] 0.00( 0.00§ 0.00] 0.00] 0.00| 0.00| 0.00| 0.00] 0.00| 0.00
2PAZ 24 0 0.00] 000} 000} 000] 000§ 0.00] 0.00] 0.00{ 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00} 0.00| 000 0.0
20V0 o 0 0.00] 000} 000) 0.00] 0.00] 0.00| 0.00| 0.00] 0.00| 0.00] 0.00] 0.00| 0.00] 0.00| 0.06] 0.00| 0.00] 0.00| 0.00] 0.00| 0.00
2MLT 7 0 0.00 ] 0.00] 000] 0.00] 0.00] 0.00| 0.00{ 0.00] 0.00| 0.00] 0.c0] 0.00{ 0.00 ] 0.00] 0.00] 0.c0] 0.00] 0.00 | 0.00| 0.00] 0.00
2012 21 0 000] 000} 000 0.00] 0.00] 0.00| 0.00| 0.00] 000 0.00| 0.00] 0.00] 0.00 | 0.00| 0.00] 0.00] 0.00] 0.00| 0.00| 0.00| 0.00
2CAB ) 0 000] 000} 000| 000 000] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00| 000 | 000} 000} 0.0
2C2C 28 0 0.00 | 0.00] 0.00] 0.00] 0.00] 0.00| 0.00 0.00| 0.00| 0.00] 0.00{ 0.00| 0.00| 0.00] 0.00| 0.00| 0.00] 000} 0.00] 0.00] 0.00
218 24 0 0.00 | 000} 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00| 0.00] 0.00[ 0.00} 0.00] 0.00| 0.00] 0.00] 0.00] 0.00| 0.0} 0.00
1TLD 5 [ 200] 000] 000| 000 000} 0.00| 000] 000 0.00| 0.00] 0.00} 0.00] 0.00| 0.00} 0.00( 000 00| 0.0 | 0.00] 0.00] 0.00
1TGS 13 [ 0.00 | 0.00] 000 0.00] 000 0.00 | 0.00] 000} 0.00| 0.00] 0.00] 0.00] 0.00| 000} 0.00] 0.00{ 0.00] 0.00{ 0.00) 0.0} 0.00
1SNC 39 0 0.00 | 0.00] 0.00] 0.004 0.00| 0.00) 0.00] 0.00] 0.00]| 0.00] 0.00] 0.00] 0.00} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
1SAR 18 0 0.00] 0.00] 000§ 0.00] 0.00] 0.00] 0.00] 0.00]| 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.00] 0.00
1RBP 43° 0 0.00 ] 000 000] 0.00] 0.00] 0.00] 0.00 0.00] 0.00| 0.00| 0.00] 0.00} 0.00] 0.00 0.00] 0.00| 0.00| 0.00 | 0.00| 0.00] 0.00
1R69 16 0 0.00 | 0.00] 0.00] 0.00| 0.00] 0.00{ 0.00] 0.00]| 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00} 0.00] 0.00| 0.00] 0.00| 0.00| 0.00
1PCY 26 0 0.00] 0.00] 000] 0.00| 0.00] 0.00 | 0.00] 0.00]| 0.00] 0.00] 0.00] 0.00| 0.00} 0.00] 0.00] 0.00| 000 0.00] 0.00] 0.00] 0.00
1PAL 33 0 0.00 | 0.00] 0.00| 0.00] 0.00] 0.00] 0.00| 0.00]| 0.00] 0.00] 0.00] 0.00] 0.00| 000y 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00
1OMD 2 0 000 0.00)] 0.00] 0.00| 0.00] 0.00] 0.00] 000§ 0.00] 0,00} 0.00] 0.00] 0.00] 0.00] 000] 0.00] 0.00] 0.00] 0.06] 0.00] 0.00
1MBA 41 0 0,00 | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 | 0.00] 0.00| 0.00| 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
1HOE 13 0 0.00| 000} 000} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00f 0.00} 0.00] 0.00] 0.00] 0.00] 0.00f 0.00| 000} 0.00| 000} 000
1HMD 28 0 0.00] 0.00| 0.00| 0.00§ 0.00] 0.00 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 000 0.00] 0.00] 0.00( 0.00] 0.00| 0.00] 000 0.00
1GCT 18 0 0.00 | 0.00]| 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00]| 0.00} 0.00[ 0.00] 0.00] 0.00| 0.00 [ 0.00[ 0.00[ 0.00
1C0X o7 0 0.00 ] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00[ 0.00] 0.00] 0.00] 0.00][ 0.00
1CHO 0 0.00 | 0.00] 000 0.00] 0,00} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00 | 0.00] 0.00} 0.00] 0.c0| 0.00 | 0.00] 0.00| 0.00
1CCR P [ .00 ] 0.00] 000 0.00] 0.00] 0.00| 0.00} 0.00] 0.00] 0.00] 0.00] 0.00 ] 0.00] 0.00] 0.00) 0.00| 0.00] 0.00] 0.00] 0.00}] 0.00
1CA2 [ 000 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 000} 0.00] 0.00] 0,00 0.00 | 0.00] 0.00] 0.00] 0.00| 0.00 | 0.00] 0.00| 0.00
16P2 33 0 600 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.00] 0.00| 0.00] 0.00| 0.00 [ 0.00] 0.00| 0.00] 0.00| 0.00 | 0.00] 0.00| 0.00
1BBP 24 [ 0.00 | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00]| 0.00] 0.00f 0.00| 0.00 | 0.00[ 0.00] 0.00] 0.00] 0,00} 0.00| 0.00] 000
1AAP o ] 0.00 | 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00]| 0.00] 0.00[ 0.00 | 0.00 | 0.00]| 0.06] 0.00] 0.00] 0.00| 0.00| 0.00| 0.00
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Table 209. Ratios of atom contacts/atom for each residue type for interactions between charged atoms and
polar side-chain atoms. Ratios are for total protein interactions.
BROOKHAVEN TOTAL TOTAL
FILE-NAME - RESIDUES CONTACTS|[TOTAL | ALA] ARG| ASN| ASP| cYS| GLN| GLU§{ GLY HIS RE] LEU| LYS| MET| PHE{ PRO] SER| THR| TRP| TYR]| VAL
——r Tt T3 | 031 | 000|000 ] 000 083 000 0001 0.75] 0.00] 000 0.00] 080 ] 0.20] 000] 0.00] 0.00] 000 000 .01 0.00] 0.
) 2CAB 84 40 055 | oool os7| ooof 077]| 000} 000) 058| 0.00f 000] 000} 0.00| 011} 0.00} 0.08] 0.00{ 0.00} 0.00 | 0.00| 0.00} 0.00
2APR 87 45 052 ooof o0.36| 000§ o066 0.00| 000 044 000§ 0.00] 000] 000 | 031} 0.00] 0.00|] 0.00{ 0.00}| 0.00| 0.00}{ 0.00] 0.00
25EC 85 | 33 051] ooof o50; 0o00] 045] 000 ]| 0.11 ] 0.62] 0.03] 000} 0.00 ). 000] 027] 000] 000] 0.00] 000} 0.00]| 0.00f 0.00] 0.00
1PPD 80 2 048 | 000} 021} o000| 083 000] 000] 071 0.00| 0.00] 000| 000 | 040 0.00] 0.00] 0.00] 0.00} 0.00 | 0.00{ 0.00] 0.00
1TMN 97 48 047 | 000 o0.20) o000| 052] 0.00| 000{ 075} 0.00| 000} 0.00| 0.00].036) 0.00] 000] 0.00| 0.00]| 0.00| 0.00| 0.00] 0.00
2PAK 68 30 044 | ooo| 0.38] o000 062] 0.00| 000} 0.40]| 0.00{ 000] 0.00| 000 0.12] 0.00| 0.00] 0.00} 0.00} 0.00] 0.00| 0.00| 0.00
1SAR 34 15 044 | 000l 030 o000} o50]| 033 | 000§ 040| 000f 000] 0.00{ 0.00] 0.00) 0.00| 0.00] 000} 0.00} 0.00| 0.00{ 0.00| 0.00
18P2 43 17 040] oco| toof ocof oss| 000 000] 0.20| o000} 000] 0.00] 000] 0.08) 0.00| 0.00| 0.00| 0.00] 000| 0.00] 0.00{ 0.00
1HMD 49 19 0391 000 000f 000] 042} 0.00| 000 088| 0.00} 0.00| O11] 000 011§ 000} 000} 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
1CA2 101 38 036 ]| ooo| 021} o000 os50}f 000 000| 042} 000} 0.00] 000} 000} 0.13 "0.00) 000 0.00| 0.00]| 0.00] 000] 0.00]| 0.00
1COX 149 52 0.35 | Q00| 0.26| 0.00| 042§ 0.00| 0.00] 043} 0.00]| 000} 0.00 0.00) 017 ] 0.00) 0.00}] 0.00] 0.00| 000{ 000 0.00| 0.00
2TIM 79 26 033 ocof o040 o00] 025] 000 000 050] 0.00|] 0.00f 0.00|] 000 0.08 ] 0.00]| 0.00] 000§ 0.00| 000} 0.00¢4 0.00| 0.00
2AHE 33 11 033 oool 025 o00{ 0.38] 000| 000 0.30] 000§ 000| 0.00] 000] 040 0.00] 000] 000] Q00| 0.00 } 0.00] 0.00] 0.00
2CPP 172 . 56 033} 000t 0.15| o000} 055) 000} 000] 0.38| o000} 0.00] 0.00{ 0.00] 0.00] 0.00| 0.00| 000 0.00] 000} 0.00] 0.00| 0.00
1502 49 16 033} 000 000 0.00] 050] 000} 0121 0.21| 0.00§ 0.00| 0,00} 0.00] 0.18 | 0.00) 0.00] 000| 000} 000 | 0.00]| 0.00} 0.00
3BLM 115 a7, 032 000 0.12} o0o| 0.47f 0.00] 000 0.32]| 0.00]| 000} 0.00] 0.00] 0.23f 0.00} 000} 0.00| 0.00] 0.00] 0.00]| 0.00{ 0.00
1HOE 25 8 032| ooo| o000} 000] 060} 000| 0.00] 0.25{ 0.00] 0.00| 0.00| 0.00 0.00 ) 000} 0001 000] 000| 000§ 0.00] 0.00} 0.00
2PTC 82 19 031 oo5| 031| o000 031} 000| 000| 008} 0.00] 0.00} 0.00| 000 038 | 0.00| 0.00] 0.00| 000] 0.00] 0.00| 0.00] 0.00
. 2GBP 129 . 40 031 | ooo| o4z2] o000 0.a5] 0.00] 000 0.33] 0.00| 0.00] 000| 0.00] 0.16] 0.00] 000] 0.00]| 0.00) 0.00) 0.00| 0.00] 0.00
1TGS 59 18 031 | ooo| o0.88|. 0.00| 0.38] 000| 000§ 000} 0.00] 000} 0.00) 000 0.26| 0.00]| 0.00] 0.00] 0.00] 0.00| 0.00| 0.00| 0.00
1CHO 84 20 . 0.31 000] 0o25| o000| 050] 0.00] 000} 0.38) 0.00] 0.00| 0.00] 0.00] 008 | 000]| 000} 0.00] 0.00} 0.00] 0.00| 0.00} 0.00
1R69 23 7 030{ ooo{ 0.00| o00f o000]| 0.00| 000§ 075| 0.00|] 0.00] 0.00| 000] 0.20 | 0.00] 0.00] 0.00| 0.00] 0.00| 0.00| 0.00| 0.00
4PEP 91 02| oco] o25| 000 0.37] 0.00] 000} 0.12] 000} 000] 000} 000] 0.00 ] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00| 0.00} 0.00
2181 59 17 0201 ooo] oso| oo0o} 0.19| 000|000} 041] 000| 000| 000 0.00| 0.13 ] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00{ 0.00
1TLD 38 1 020 o00{ 1.00] 000( 0.33] 000 000§ 0.00| 0.00{ 0.00] 0.00} 000§ 0.21 ] 0.00] 0.00] 000) 0.00] 0.00 0.00] 0.00{ 0.00
1RSM ag 11 0.20 | 0.00] 0.00| 000} 070 0.00] 0.00] 0.30] 000§ 0.00] 000} 000} 0.10| 0.00| 0.00] 0.00] 0.00]| 0.00| 000] 0.00] 0.00
1CSC 126 38 0.20] ooot 021! 0.00] 0.38] 0.00§ 0.00] 0.38]| 0.00] 0.00| 000§ 000] 011 ] 0.00]| 0.00| 0.00) 0.00] 0.00 _0.00] 0.00{ 0.00
_1LYD 75 21 0281 000} 0.19] 0.00] 045} 0.00{ 0.00 | 031] 0.00] 0.00} 000] 000} 0.15 000} 000| 000 0.00] 0.00) 0.00] 000 0.00
2RSP 102 28 0271 000 003] o00] o6} 000} 0.00] 025]| 0.00] 000 000} 000{ 000 | 0.00] 0.00] 0.00| 0.00} 0.00| 0.00{ 0.00| 0.00
2HHB _178 48 0271 000 021] o000 035} 000§ 0.00] 0.38]| 0.00] 0.00| 000} 0.00} 0.08| 0.00] 0.00] 0.00| 000} 0.00} 0.00{ 0.00]| 0.00
1BBP -] 18 027 ] 0ooo] 150}) o000 035} 000§ 000] 0.25| 000} 000] 0.00f 000} 0.10 | 0.00]| 0.00]| 0.00] 000} 0.00{ 0.00} 0.00] 0.00
1SNC 85 17 “0.28 ] 0.00] 000 000| o058} 0.00] 0.00| 0.41] 000} 0.00] 0.00] 0.00] 005] 0.00] 0.00] 000} 000} 000} 000 0.00| 0.00
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Table 209. Ratios of atom contacts/atom for each residue type for interactions between charged atoms and

polar side-chain atoms. Ratios are for total protein interactions (continued).

TOTAL

BROOKHAVEN TOTAL )

FILE-NAME RESIDUES CONTACTS|[TOTAL | ALA| ARG|.ASN| AsP] cys| GIN| GLU{ GLY| HIS|{ WE | LEU| LYS| MET| PHE] PRO| SER| THR| TRP| TYR] vAL
1SGT 57 51025 | 000 [ 0251 000] 028] 000 0001 0.29] 000 0.00] 0.00] 0.00] 0.14] 0.00 | 0.00] 0.00] 0001 0.00 | 0.00] 0.00] 0.00]
2TSC 105 26 0.251 000] 0.08] o000} o0.40] 000 000} 0.19] 0.00] 0.00] 0.068] 0.00| 0.00 ] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00
20VO0 16 T4 0.25] 000] 0.00] 000§ 050| 0,00 | 0.00f 0.17] 0.00| 0.00] 000§ 0.00] 025} 0.00| 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00
3BCL 33 8 0.24 ] 000] 0.19] 000] o000 0.00] 0.00§ 0.00] 0.00] 000§ 0.00] 000 020} 0.00] 0.00} 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
1TON 74 18 024 | 0.00] 050} 0.00] 0.19] 0.00] 0.00) 0.32] 000| 0.00} 0.00] 0.00 | 0.08{ 0.00| 0.00] 0.00| 0.00f 0.00| 0.00] 0.00] 0.00
1ANH 87 18 0.24 | 000 0.10] 0.00] 043 0.00] 0.00] 0.38] 0.00| 0.00] 0.00] 0.00] 0.00} 0.00| 000} 000 0.00f 0.00| 0.00] 0.00] 0.00
2568 61 14 || o] 000 0.42] 0.00] 050 0.0o] 0.00] 0.00| 0.00] 0.00} 0.00| 0.00] 0.08] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00
16CT 48 1 023] ooo| 033| o00] 0.33] 000 000| 030 000} 000) 0.00| 0.00| 0.00] 0.00{ 0.00] 0.00{ 0.00] 000{ 0.00] 0.00] 0.00
1APB 128 30 0.23] oool o08| 0.00[ 031 o000 oco| 0.35] 0.00{ 0.00] 0.00| 0.00{ 007 ] 000 0.00] 0.00{ 0.00| 0.00} 0.00) 0.00] 0.00
1PCY 38 8 0.22] oo ooo( ooo] 0.43] 000 o000 | 0.12] 000} 000] 0.00] 000} 0.00] 0.00} 0.00] 0.00] 0.00] 000 000} 0.00]| 000
1GP1° 79 17 T 022) 000f 007] 000f 044] 000 000| 0.27] 0.00f 0.00] 0.00] 0.00] 000 0.00] 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
1CCR a7 8 022] 000} 075} ocof 025] 000] o000 000 0.00] 0.00] 0.00] 0.00] 0.23] 0.00] 0.00] 0.00] 0.00] 000} 0.00] 0.00] 0.00
3GRS 184 34 021 000] 0.28] 0.00) 0.24| 000 | 0cof 0.25] 0.00} 0.00| 0.00} 0.00] 003} 0.00] 0.00] 0.00| 0.00} 0.00] 0.00] 0.00| 0.00
1RBP a8 18- 0.21 ] 000} 0.12] 0.00f 0.32] 000 0.00] 0.17] 000] 0.00] 000) 000 ] 0101 0.00) 0.00] 000) 000} 000} 000} 0.00] 0.00
1118 61 13 0.21| ooo] 0.00] 0.00] 0.25| 0.00| 000} 0.38} 0.00| 0.00] 0.00] 0.00 | 0.00{ 0.00|] 0.00f 0.00] 0.00] 0.00] 000§ 0.00]| 0.00
3DFR 65 12 0.48 | 0.00] 0.19] 0.00] 0.19] 0.00 | 0.00| 0.20f 000| 0.00{ 0.00] 0.00| 000} 0.00]| 0.00] 000]| 000§ 000} 000{ 0.00] 0.00
4PTI 24 4 017 | ooo| 017 ] o000 0.25] 0.00)] 000 0.25] 0.00] 000} 0.00] 0.00] 000] 0.00] 000§ 0.00] 0.00] 0.00 | 0.00] 0.00] 0.00
1PAL 54 [ 0.17 | 000] o0.50] 0.00] 0.8} 0.00 ) 0.00] 0.25] o000} o000} 0.00] 0.00| 0.00 ] 0.00| 0.00] 000 0.00f 0.00{ 0.00{ 0.00] 0.00
2UTG a1 5 0.16 | ooo] oso| 0.00]| 0.12] 000 o0.00| 0.08] 0.00} 0.00].0.00{ 0.00] 0.14] 0.00} 0.00] 0.00] 0.00] 0.00| 0.00} 0.00] 0.00
2FCR 87 14 0.16 | 000] 0.00] 000 0.26| 000 0.00| 0.04] 000} 0.00| 0.00| 0.00] 0.09| 0.00] 0.00] 0.00] 000} 0.00] 0.00] 0.00] 0.00
1MBA 45 7 0.16 | 003 0.12| o.00| o0.06] 0.00] 000 0.30{ 0.00] 0.00] 000} 000} 0.09] 0.00] 0.00] 0.00] 000} 0.00] 0.00) 0.00| 0.00
1CDP 55 9 0.16 | 0.00 000 000] 0.21] 0.00] 0.00] 025} 0.00].000] 0.00] 0.00§ 0.00| 0.00{ 0.00] 0.00| 0.00f 0.00 0.00f 0.00] 0.00
10MD 59 9 0.15| o000 o000| 0.00] 0.17] 0.00] 000} 0.47] 000} 0.00| 0.00f 000 0.14] 000} 0.00] 0.00] 0.00| 000] 000} 0.00] 0.00
2PAZ 44 [ 0.14 | 0.00] 0.00] 0.00| 0.10] 0.00] 000} 0.15] 000} 0.00] 000) 0.00f 0.17| 0.00] 0.00] 0.00]| 000} 0.00{ 0.00} 0.00] 0.00
2MLT 7 1 0.14 | 0.00] 0.25] 0.00| o000 000 0.00{ 0.00] 000} 0.00] 0.00} 0.00{ 0.00| 0.00| 0.00] 0.00] 0.00] 0.00| 0.00} 0.00{ 0.00
2C12 38 5 _ 0.14 | 0.00] 0.00] 000] 0.25] 0.00 ] 000} 0.07} 033] 0.00] 000} 000} 0.17| 000} 0.00] 0.00] 0.00] 0.00| 0.00[ 0.00] 0.00
3CLA 82 1 0.3 | ooo| o008 0.00] 0.25] 0.00] 000 010} 0.00] 000} 0.00] 0.00{ 0.00| 000} 0.00] 000} 0.00] 0.00| 000} 0.00] 0.00
1AAP 25 3 0.2 0.00] 0.12] 0.00] 0.25] 0.00] 0.00] 008} 000] 0.00| 0.00] 0001 0.00| 0.00| 0.00f 0.00] 0.00| 0.00] 0.00} 0.00{ 0.00
4FXN 70 8 041 ] 000 025 0.00] 0.41] 0.00] 0.00f 0.13] 0.00| 0.00] 0.00] 0.00 | 0.00| 000} 0.00] 0.00f 0.00] 0.00]| 0.00| 0.00] 0.00
2WRP 54 [ 0.11 ] 0.00] 0.06| 0.00| 0.12] 000 ] 0.00| 0.08§ 0.00] 0.00] 000} 000} 0.00] 0.00) 000} 000} 0.00]| 0.00| 0.00] 0.67] 0.00
1UBQ 37 . 4 0.41] o000 0.00| 0.00] 040] 0.00] 0.00) 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00} 0.00] 0.00] 0.00] 0.00] 0.00]| 0.00] 0.00
351C 30 3 0.10 | 0.00| 0.00| 000] 0.10] 000] 000§ 020} 000] 0.60] 0.00} 0.00] 0.00| 0.00| 0.00} 0.00] 0.00] 0.00 | 0.00] 0.00[ 0.00
202C 47 2 0.04 | 0.00] 0.00| 0.00] 000] 0.00] 000 000 0.00{ 0.00] 0.00f 0.00) 0.12]| 0.00] 0.00} 0.00] 0.00} 0.00] 0.00] 0.00] 0.00
1CTF 38 0 000| 000 0.00| 0.00] 0.00] 0.00] 0.00}-0.00] 0.00] 0.00] 0.00] 0.00} 0.00] 0.00] 0.00] 0.00] 0.00] 000} 0.00] 0.00] 0.00
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