SUPPLEMENTAL FILE ONE

IMOD AND PEET STANDARD SETTINGS



The following images show standard settings for use with IMOD and PEET during tomogram
reconstruction and sub- tomogram averaging respectively.

Preprocessing Settings

tomo 03 - Etomo

File Tools VWiew Options Help

Pre-processing
Complete

No process

rCCD Eraser

Coarse Alignment
Complete

Complete

Fiducial Medel Gen.

Fine Alignment
Complete

Complete

Tomogram Positicning

rAutematic X-ray Replacement

Peak criterion:/10.

Difference criterion:|s.

Maximum radius:/4.2

Extra-large difference criterion:/12.

Mode]

Find X-rays (Trial

View X-ray Medel

Complete

Final Aligned Stack

Manual Pixel Regicn Replacement

Al

In Progress

Toemegram Generaticn

Create Fixed Stack

View Fixed Stack

Use Fixed Stack

Post-processing
Complete

Clean Up
Mot Started

Raw Stack

Show Min/Max for

Show Min/Max for
Fixed Stack

Cancel ‘

‘ Postpone | |

Done | | Advanced

Data file: ... Tomes/STIV 2XAcome 031 reconstruction/tome 03/temoe 031 bin2x.edf




Coarse alignment settings
tomeo 032 - Etomo ) ) e
File Teoeols View Options Help

No process

Kill Process

Pre-processing |

Complete -Coarse Alignment

Coarse Alignment = Tiltxcorr A
Complete

Calculate Cross-
Fiducial Medel Gen. Correlation
Complete
Fine Alignment ] Mewstack A
Complete J J
Tomoegram Positioning Generate Coarse View Aligned Stack

Complete Aligned Stack In 3dmed

Final Aligned Stack

Complete [ | Fiducialless alignment

Tilt axis rotation:/173.0

Tomogram Generation

In Pregress Fix Alignment With
Midas
Post-processing
Complete
Clean Up Cancel Pestpene Dene Advanced
Mot Started

Data file: ... Tomos/STIV 2X/tomo D31 reconstruction/tomoe 03/tomo 031 bin2x.edf



Fiducial model generation: seed model settings

tomo 03 - Etomo o & X
Eile Tools ¥iew Options Help

No process

Pre-processing [ | Kill Process
Complete

rFiducial Model Generation

Cearse Alignment ® Make seed and track
Complate ) Use patch tracking to make fiducial moedel
Fiducial Model Gen. ‘) Run RAPTOR and fix
Complete

1/ Seed Model | Track Beads |

Fine Alignment 2 Make seed model manually
Complete )
® Generate seed model automatically
Temegram Positioning . Beadtracker B
Complete J — J
View skip list:
Final Aligned Stack Separate view groups:
Complete [] Light fiducial markers
Temegram Gemeration [] Refine center with Sebel filter
In Progress Sigma fer kernel filter:
Post-processing

Complete Initial Bead Finding Parameters rSelection and Serting Parameters
Create/Edit Seed Points to Select —————
Clean Up [JUse boundary model Beundary Moedel ® Tetal number: 50
Mot Started [ Exclude inside boundary centours ' Density (per megapixell:
Gpen Initial Bead [ ] Select beads on two surfaces
e [] Add beads to existing model
Open Scrted 2D
Models
cl Up T
Generate Seed Model Open Seed Model ean ;::“::lporary

Data file: ... Tomos/STIV_2X/tome_B31_reconstruction/temoe 03/temo 031 _bin2x.edf




Fiducial model generation: track beads settings
tomo 03 - Etomo lae) L)
File Tools View Opticns Help

No process

Pre-processing | }| Kill Process

Complete -Fiducial Medel Generation
T i Make seed and track
Complete i) Use patch tracking to make fiducial model

Fiducial Model Gen. = g PO =

Complete Seed Moedel | Track Beads |

Fime Alignment J Beadtracker ﬂ

Complete . L

View skip list: |
Toemogram Pesitiening Separate view groups: |

Complete Tilt angle group size: |7

Non-default tilt angle groups: |
Final Aligned Stack Magnification group size: |5
Complete

Men-default magnification groups: |
Minimum # of views for tilt alignment: |4
Unbinned bead diameter: [44.44

Temegram Generation

In Progress
[ | Light fiducial markers
Post-processing [ | Refine center with Sobel filter
Complete ) )
Sigma for kernel filter:
Clean Up Fill seed medel gaps
Mot Started

Maximum gap size: |5
Local tracking
Local area size: [1000
Minimum beads in area: |8
Minimum beads overlapping: |5
Max. # views to include in align: |
Reunds of tracking: |2
Minimum tilt range for finding axis: |1D.D
Minimum tilt range for finding angles: |20.0
Search box size {pixels): [152,152

ﬂ Expert Parameters

Track Seed Model

Track with Fiducial

Fix Fiducial Model Model as Seed

Cancel H Postpone H Done || Advanced

Data file: ... Tomes/STIV_2X/ftome_ 031 reconstructien/fomoe_D3/fome (31 bin2x.edf



Fine alignment: general settings

tomo_03 - Etomo & )
File Tools View Options Help
No process
Pre-processing | | Kill Precess
Complea rFine Alignment
c it . rTiltalign Parameters
oarse Alignmen
Compi]ete [ General | Global variables | Local variables |
List of views to exclude: |
Fiducial Medel Gen. )
complete Separate view groups: |
- - rResidual Reperting
Fine Alignment Threshold for residual report: [L.5 | s.d.
Complete
Relative to LRI
Tomegram Positiening  Neighbering views
Complete
. . rAnalysis of Surface Angles
Final Aligned Stack Y ) . g_ q
Complete @ Do not sort fiducials inte 2 surfaces for analysis

i) Assume fiducials on 2 surfaces for analysis
Temegram Generation
In Pregress

rW¥olume Position Parameters

Tetal tilt angle offset: 0.0 |
Pest-processing Tilt axis 2 shift: [0.0 |
Complete
rMinimizaticn Parameters
Clean Up
Mot Started

[ | Do rebust fitting with tuning factor:

[] Find weights for centeurs, net peints

rLocal Alignment Parameters
Enable local alignments

Local Patch Layout:

® Target patch size (x,y): [700.700 Min. # of fiducials {total, each surface): |2.3
0 # of local patches {x,y):
Compute Alignment vlew;E;:d';dunal

View 3D Medel

View Residual Vecters

Data file: ... Tomos/STIV_2X/tomo D31 reconstructionftomo _D3/ftomo D31 bin2x.edf




Fine alignment: global variables

tomo 03 - Etomo (NN

File Tocls VWiew Options Help

(7

Pre-processing
Complete

No process

| Kill Process

-Fine Alignment

Coarse Alignment
Complete

Fiducial Model Gen.
Complete

Fine Alignment
Complete

Tomocgram Positioning
Complete

Final Aligned Stack
Complete

Temoegram Generation
In Pregress

Post-precessing
Complete

Clean Up
Net Started

rTiltalign Parameters
General | Global variables | Local variables |

rRotation Solution Type
' No rotation

) One rotation

! Group retaticns

@ Solve for all retatiens

Rotation angle:

Group size:

rMagnification Solution Type

) Fixed magnification at 1.0
@ Group magnificatiens
. Solve for all magnifications

Group size: |4

rTilt Angle Solution Type
! Fixed tilt angles
® Group tilt angles
2 Solve for all except minimum ...

Group size: |5

rDistortion Sclution Type

i Disabled X stretch group size: |7
O Fulledude Skew group size: 11 |
) Skew only

Beam Tilt ﬂ
® No beam tilt

) Fixed beam tilt {degrees):
1 Solve for beam tilt

Restrict Alignment Variables
Ratie of measurements to unknowns to achieve: Target 3.8 Minimum (3.2

Restrict Variables|

View/Edit Fiducial

Compute Alignment Model

View 3D Medel View Residual Vectors

Cancel

‘ Postpone | ‘

Done ‘ | Advanced

Data file: ... Tomes/STIV_2X/tome D31 _recenstruction/teme D3/temoe 031 _bin2x. edf



Fine alignment: local variables
tomo 03 - Etomo o &
File Toels View Optiens Help

No process
Pre-processing | | Kill Process

Complete

-Fine Alignment
rTiltalign Parameters

|/ General r Global Variables r Lecal Variables |

Coarse Alignment
Cemplete

~Lecal Rotation Solution Type
Group size: |6

Fiducial Model Gen.
Complete Enable

Fine Alignment

rLecal Magnification Selutien Type

Complete G ize: [7
Enable roup size:
Tomogram Positicning
Complete . .
P rLecal Tilk Angle Selution Type
Final Aligned Stack Enable Group size: |5
Cemplete

. rLocal Distertien Soluticn Type
Temogram Generation yp

In Progress @® Disabled X stretch group size:
. © Full solution Skew group size:
Post-processing ) Skew cnly
Coemplete
. View/Edit Fiducial

Clean Up Cempute Alignment / Model

Mot Started
View 3D Model View Residual Vectors
Cancel | ‘ Postpone | | Done ‘ | Advanced

Data file: ... Tomes/STIV 2XfAome D31 reconstruction/tomo D3/tome 031 bin2x.edf



Tomogram positioning
tomo 03 - Etomo e

File Tools Wiew Options Help

No process

Pre-processing | }| Kill Process

Complete -Tomogram Poesitioning
[ | Use the GPU

Coarse Alignment

Complete [ |Find boundary medel autematically
Fiducial Model Gen. [ ] Do pesiticning for crye sample
Complete
Sample has geld beads of size: pixels
Fine Alignment Positioning tomogram thickness: [2000
Cemplete

[ | Fiducialless alignment

Temoegram Positioning Tilt axis rotation:

Coemplete
[v] Use whole temoegram  Binning BE

Final Aligned Stack

Complete Create Whole
Tomogram
Tomogram Generation
In Pregress Create Boundary
Model

Post-processing

Complete Added border thickness {unbinned]: 0.0

Clean Up -
Mot Started Com!:lute Z Shift &
Pitch Angles

r Fimal Alignment
Angle offset:  Total:[0.0 |

Z shift:  Tetal:|0.0 |

Create Final
Alignment

Tilt Parameters

X axis tilt:  Total:|0.D |

Final Temogram Thickness: [3000 |

Cancel | Postpone | Done |Aduanced |

Data file: ... Tomos/STIV_2X/ftome_031 reconstruction/tome B3/temoe 031 _bin2x. edf



preate final aligned stack ‘

File Tools View Opticns Help

Pre-processing | m

Complete

Final Aligned Stack
Coarse Alignment [ Create | Correct CTF | Erase Geld [ 2D Filter |
Complete Mewstack AI

[ | Use linear interpolation

Aligned image stack binning: EE

[ | Reduce size with antialiasing filter

Fiducial Model Gen.
Complete
Fine Alignment
Complete
Tomoeqgram Positioning
Complete

[ | Fiducialless alignment

Tilt axis rotation: |1]’3.D

View Full Aligned
Stack

Cancel | PustE[mE Done | Advanced

In Progress
Complete
Clean Up

Mot Started

Data file: ..._TnmnsfSTW 2Xtomo 031 reconstructicn/temo D3fomo D31 bin2x.edf




Erase gold beads/fiducials
tomo 03 - Etomo (50 ) B
Eile Teels Wiew Optiens Help

HNo process
Pre-precessing ]| Kill Precess

Cemplete
B J Parallel Precessing ﬂ
Coarse Alignment Computer|# CPUs Lead Average|Restarts Finished|Failure
Complete Used |1 Min.|5 Min. | Chunks [Reason
0 0 ¥ 1 —0.01 |0.06
Fiducial Medel Gen. -
Complete CPUs: 1 Restart Load | Mice: | 15‘:“ |Pause| | Resume| | Save As Defaults

Fine Alignment
Complete -Final Aligned Stack

r Create r Correct CTF rErase Gold rZD Filter |

Tomogram Positicning
Complete rBead Eraser

Model Creation Methoed
Final Aligned Stack ® Use the existing fiducial model

C let
CIETE ) Use findbeads3d
Tomegram Generatien Transform Fiducial View Transformed
In Progress Medel Medel
Post-processing rErase Beads

Complete Diameter to erase (pixels): |22.2 Polynomial Grder

® Use mean of surrcunding poeints

Clean Up [ | terations to grow circular areas: E

Not Started ) Fit a plane te surrcunding points

Erase Beads View Erased Stack Use Erased Stack

| Postpone ‘ ‘ Dene ‘ ‘ Advanced

Data file: ... Tomes/STIV_2XAomoe_ 031 reconstructien/teme_03/temoe_031_bin2x. edf



Tomogram reconstruction

File Tocls View Options Help

Pre-processing
Coemplete .
_.l Parallel Precessing
Cearse Alignment Computer|# CPUs|Load Average|Restarts|Finished| Failure
Complete Used |1 Min.|5 Min. Chunks

Reason

~|h oo Jo.0a
Complete CPUs: |1 | | Restart Load | Nice: | 15‘:“ ‘Pause“Resume” Save As Defaults

Fine Alignment
Complete Toemegram Generation

= — _ Back Projection @ SIRT
omogram Positioning -
= B TR A
Final Aligned Stack [ ] Use the GPU: Maximum number of GPUs reccommended is 3
Complete [ | Take logarithm of densities with offset: |D.D

Temogram thickness in Z: 3000 Z shift: |0.0

¥ axis tilt: 0.0 |

Post-processing Use local alignments
Lomplete Use Z factors

Clean Up
Not Started [ | Recenstruct subarea

Size in X and ¥: [200,000 | offset in ¥: 250

= SIRT Al
[Radial Filtering

Standard Gaussian cuteff: |0.4 Falloff (1.4 * sigma): |0.05

lteratien #'s to retain: [5.10,15,20

[ ] Scale retained volumes to integers
[ | Do not make vertical slice output files used for resuming
[] Delete existing recenstructions after starting point

® Start from beginning

) Resume frem last iteraticn: 1D

) Go back, resume frem iteration: |10 |v|

View Tomogram{s)

Run SIRT In 3dmod

Use SIRT Gutput File

| Cancel | | Postpone | | Done | |Advanced|

Data file: ... Tomos/STIV 2X/omo 031 reconstruction/teme 03/temoe 031 bin2x.edf




Post processing of tomogram

tomo 03 - Et
File Tools Wiew Options Help
ftl}mo_ﬂa rtumu_ﬂa rtomo_l}a |

Ne precess

Complete

Coarse Alignment
Complete

Fiducial Medel Gen.
Cemplete

Fine Alignment
Cemplete

Tomoegram Positioning
Cemplete

Final Aligned Stack
Coemplete

Tomogram Generation

Pre-processing |

| Kill Process

-Pest Processing
l/Trim vel | Flatten | Squeeze vol |

~Velume Trimming

Get XYZ Volume

Fdmod Full Volume Range From 3dmod

Veolume Range

X min: |1 | X max: (1848
Y min: |1 | ¥ max: 1848
Z min: [1 | Z max: (1500
rScaling

Convert 1o bytes

i+ Scale to match contrast  black: white:

@ Find scaling from sections Z mim: 300 | Z max: 1000

In Progress
Scaling from sub-area:

Post-processing X min: | | X max: | |
Complete Y min: | | ¥ max: | |
Clean Up

Mot Started Get XYZ Sub-Area

From 3dmod

Reoriemtation:

WWarning:
) None

Fer serial jeins, use
the same recrientation
method for each
sectiomn.

' Swap ¥ and Z dimensions

i® Rotate around X axis

Fdmod Trimmed

Trim Volume
Volume

Cancel Postpone Done

Data file: ... Tomos/STIV 2X/tome 031 reconstructionftome b3/tome 031 bin2x. edf




PEET: Setup settings

Eile Tools Wiew Options Help

align_tomo03_3virus - Etomo

tome_D3 r’tomo_l}a rtumD_DR rtomu_IMl r’ align_temeb3_3virus r’z_a_q_

all_a rZ 3_4 rotations

G
&

No precess

PEET

] Kill Precess

Setup | Run

Directery: /mnt/ffdl73af-2748-452d-a072-42af2cdeas21/Hartman/STIV Tomos/STIV_2Xtomo DAL reconstructicn/align_tomo_D3fxali

o

Fix File Paths

[ Files may be in separate directories

Fix Incorrect Paths

rVolume Table

Reot name for output: align_tome03_3virus

) User supplied binary file:

Z Retatien:

[ Manual Cylinder Orientation

Y Retation:

Vol # Volume | = Model | = | Initial ‘ = Tilt Range | | |
MOTL Min | Max | | |
== |tomo_D3_S10_fxali.rec = tomo_031fxali_3viruses.mod = ‘ -59.95 59.83
| Insert |
[l File names are templates Read tilt file | |
rReference Velume Size {Vexels)
I Particle In ¥olume: E [ *:[376 | ¥:[376 | Z:|376 |
® User supplied file: |.fstiv_orig\n_negl_ﬂpS_en\arged.mrc|g ing Wedge Comp ion
. . . R Enabled Edge shift: 1E| Weight groups: 0.
) Multiparticle reference with | ‘ |part|(|Es C 9 ght greup
Number of Tilt Axes: ®1 2 or mere
- king
) None Inner radius: [45.0 Outer radius: (123.0
® Sphere Blur mask by:
O cylinder Height:

Particle ¥ Axis

® Temegram Y axis
 Particle model peints
: End points of contour

 User supplied csv files

Initial Motive List

® Set all angles to 0

' Align particle ¥ axes

) User supplied csv files

' Uniform randem rotations

 Random axial {¥) rotations

Data file: ...ome_D41_reconstruction/align_temo_b3fxali/align_temoD3_3virus.epe




PEET: Run settings

align tomo03 3virus - Etomo L2z %)

¢

File Teols Wiew Options Help
|/tomo_l}3 rtomo_l}3 rtomo_l}3 rtomo_[Ml [ "align tomoD3 3virus | 2 3 4 all A r2_3_4_rotation5 |

Mo process
| | Kill Precess

J Parallel Precessing ﬂ
Computer|# CPUs|Load Average|Restarts Finished| Failure
Used |1 Min.|5 Min. Chunks|Reason
1 —o.z  [oaa
CPUs: 1 Restart Load | Nice: ‘ lslzl' |Pause‘ ‘ ResumeHSave As Defaults

rPEET
Setup [ Run

rlteration Table

Run # Angular Search Range Search Hi Freq Ref | Duplicate I:I
Phi Theta Psi Distance Filter Threshold| Tolerance
Max | Step | Max | Step| Max | Step Cutoff| Sigma |shift|anglel
1 == |00 |10 |00 |1.00 (0.0 1.0 |10 0.1 0.05 3.0
2 == |36.0 |10.0 |36.0 |10.0 |36.0 |10.0 |2 0.25 0.05 3.0
3 == |15.0 |5.0 |15.0 |5.0 |15.0 |5.0 |2 0.35 0.05 3.0
== |6.0 2.0 6.0 2.0 |6.0 2.0 2 0.4 0.05 3.0
5 == |3.0 |10 |3.0 |1.0 3.0 1.0 |2 0.5 0.05 3.0 I:I

[ ] Remove duplicate particles after each iteration

-Spherical Sampling for Theta and Psi
® None O Full sphere O Half sphere Sample interval {degrees] :

|'Numher of Particles te Average

Start: (1 Imcr.: |1 End: |4 Additional numbers: |

rUse Equal Numbers of Particles from All Temegrams

[ ] Fer average volumes [ | For new references

- Optienal / Advanced Features
[] Align averages to have their ¥ axes vertical Particles per CPU: IE

Debug level: 35
v 5 individual aligned particl
ave IEITHaT algRed particies Low frequency cutoff: IF Sigma: W

[ ] strict search limit checking

No reference refinement Average only members of classes:

[ | Randomized particle selecticn

[ | use abseclute value of cress-correlation

| Run | ‘ Cpen averages in 3dmoed ‘ | Open references in 3dmed ‘ ‘ Remake Averages|

Data file: ...emo_041_reconstructien/align_tome _D3fxali/align_tomoD3_3virus.epe
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