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Following five steps are the same.

Step O: Log-in
Step 1: Create a Project

Step 2: Create a Workspace

Step 4: J1:Import Micrographs

Step 6: J2:CTF estimation



J3: Curate Exposures to chose 5 micrographs

[ Details A, Job Builder JT :

JOB BUILDER
Q o he X ‘I::,.

Exposure Curation (1)

[ Q Manually Curate Exposures ] P R m

Patch CTF (M) |

[J3 (Manually Curate Exposures)

BUILDING

New Job J3
INPUTS

exposures (exposure)

JOB BUILDER

% % [J3 (Manually Curate Exposures) BUILDING

New Job J3
Outputs 7
/ H cn-;{sures L [
sures (exposure) @

&0 tles (particle) 0
DAZ oo
o 0, Max: infinity, Repeats: no
exposurp DESO | Ay
AETERS

L

i exposures_incomplete

exposure | | Count: 0 | | £y

Tk

w Group 1 > J2.exposures

particles (particle)

\ Min: 0, Max: Infinity, Repeals: no

PARAM E TEP (C)

Cancel



J3: Curate Exposures to chose 5 micrographs
/%gg_/ OGN (ol X  P9: Blob_picker EMPIAR-10291-5.. v ® J3 E""

Interactive Qverview nputs and Parameters Outputs Metadata

Interactive Overview nputs and Parameters Outputs Metadata CIICk [CTF Flt] to Sort mlcrOgraphs by CTF Flt reSOIUtlon
Total:5@ Accepted:0 Rejected: 8 Selected:50 m Individual Q@ O
# Avg DF Avg Astig Phase | CTF CTF DF Tilt Rel Ice -

- Inten. Fit cC Range Angle Thick.

2] .00 18859.27 286.56 0.80 R .00 200.42 1.87 0.99

1 0.0 19764.39 295.24 0.60 3.29 .80 185.50 1.16 1.00

2 0.00 18040.11 315.57 0.00 3.01 0.00 225.43 2.32 0.99

3 0.80 19384.49 279.55 0.80 3.15 0.80 62.59 0.38 0.99

4 .80 28762.72 301.92 0.00 3.19 .80 131.86 0.62 0.99

5 0.80 19496.186 321.89 0.60 3.25 0.80 235.66 1.35 0.99

6 0.80 20822.42 324.41 0.00 3.8 0.80 202.37 1.99 0.99

7 0.60 19657.53 325.82 0.80 3.24 0.60 129.13 0.69 0.99 0.5

8 .00 20459.54 317.62 0.80 3.31 .00 135.21 0.20 0.99

9 0.80 20948.03 300.11 0.60 3.29 0.80 124.79 0.38 0.99

10 0.00 19271.78 315.20 0.00 3.18 0.00 121.67 0.83 0.99

11 0.80 22158.61 270.35 0.00 3.41 0.80 238.85 1.26 1.00

12 .80 17263.65 381.90 0.80 3.17 .80 1406.22 1.65 1.0 =

13 0.060 15184.32 292.43 0.0 3.10 0.60 165.76 0.95 1.00 w

14 0.80 16868.62 269.51 0.00 2.92 0.80 138.43 1.66 0.99 §

15 | 8.6 20916.81 | 232.67 | 0.0 | 3.12 | 0.80 | 173.83 | 1.59 1.00 L= = R L
16 .00 23697.07 298.17 0.80 3.13 .00 126.59 1.56 0.99 %

17 0.0 22361.74 286.86 0.60 3.12 .80 264.55 1.94 1.00 ©

18 0.00 22391.86 301.64 0.080 3.08 0.00 119.96 0.87 1.00 g

19 0.80 16804.89 347.21 0.80 3.10 0.80 171.92 1.02 1.00 <

20 .80 19811.17 317.46 0.00 3.26 .80 113.30 1.16 1.0

21 0.80 17550.73 291.34 0.80 3.00 0.80 142.76 1.48 1.00

22 0.80 18949.22 272.69 0.00 3.04 0.80 187.88 1.32 1.0

23 0.60 17797.35 313.50 0.80 3.09 0.60 142.80 1.44 1.00

24 .00 16653.01 316.37 0.80 3.22 .00 186.46 1.65 0.99 -0.5

25 0.80 22337.41 202.95 0.60 3.22 0.80 228.69 2.23 0.99

26 0.00 22946.32 327.75 0.00 3.18 0.00 135.70 1.65 1.00

27 0.80 17908.13 280.29 0.00 3.08 0.80 141.50 1.18 1.00

28 .80 15813.52 363.95 0.80 3.00 .80 156.72 3 e € 1.00

29 0.00 20521.28 288.42 0.00 3.04 0.60 168.46 1.96 0.99 4
30 0.80 190887.72 294.05 0.00 3.38 0.80 139.64 .75 1.0

31 0.60 19212.50 297.14 0.80 3.12 0.680 92.40 1.01 1.00




J3: Curate Exposures to chose 5 micrographs
/f?ﬁ‘,_ cryoSPARC  [EEECH: TNl S v ® J3 o

Interactive Qverview nputs and Parameters Outputs Metadata

Interactive Qverview nputs and Parameters Outputs Metadata
Total: 50 Accepted: 0 Rejected: 0 Selected: 56 Individual @ O

k4 Avg DF Avg Astig Phase | CTF CTF DF Tilt Rel Ice -

Inten. Fita cc Range Angle Thick.
14 0.e0 16868.62 269.51 @.e0 2.92 0.00 138.432 1.66 0.99
35 0.00 18555.86 292.92 0.00 2.94 0.00 146,25 1.17 1.80
21 0.080 17550.73 291.34 0.080 3.00 .00 142.76 1.48 1.60
28 0.80 15813.52 363.95 0.080 3.00 0.080 150.72 1.51 1.00
2 0.80 18046.11 315.57 0.60 3.01 0.80 225.43 2.32 0.99
29 0.080 28521.20 288.42 0.e0 3.84 0.e0 168.46 1.96 0.99
38 0.00 20991.48 269.37 8.e0 3.984 8.00 232.51 1.13 1.80
22 0.00 18949.22 272.69 0.00 3.84 0.00 187.88 1.32 1.00 0.5
43 0.60 15628.46 312.99 @.e0 3.85 0.00 275.49 0.72 1.60
36 0.00 18959.45 286.61 @.00 3.06 0.00 103.17 1.05 0.99
39 .00 21215.71 352.12 0.00 3.06 .00 150.36 1.27 1.60
18 0.80 22391.86 301.64 0.80 3.08 .60 119.96 0.87 1.00
27 .80 17908.13 280.29 0.080 3.08 .00 141.50 1.18 1.00 =
6 0.080 28822.42 324.41 .80 3.08 .80 202.37 1.99 0.99 @
23 0.00 19702.57 3685.75 8.e0 3.09 0.60 135.91 0.93 1.00 §
23 0.00 17797.35 313.50 0.e0 3.89 0.00 142.80 1.44 1.80 E 0
41 0.60 14115.84 297.99 0.e0 3.10 0.00 214.86 1.63 0.99 %
19 0.00 16804.89 347.21 0.00 3.10 0.00 171.93 1.02 1.0 ©
44 0.080 16594.49 296.11 0.00 3.10 .00 167.82 0.67 0.99 g
13 0.80 15184.32 292.43 0.080 3.10 .80 1685.76 0.95 1.00 <
17 0.80 22361.74 280.86 0.60 3.12 .60 264.55 1.94 1.80
31 0.80 19212.58 297.14 0.80 3.12 .80 92.40 1.01 1.00
15 .80 20916.81 332.67 0.80 3.13 .80 173.83 1.59 1.00
16 0.00 23697.07 298.17 0.00 3.13 0.00 126.59 1.56 0.99
46 0.60 21178.86 304.74 @.e0 2.14 0.00 233.15 1.37 1.60 —0.5
3 0.00 19384.49 279.55 @.00 3.15 0.00 62.59 0.38 0.99
12 .00 17263.65 3e1.90 0.00 3.17 .00 140,22 1.65 1.00
49 0.080 18821.46 279.25 0.680 417 .80 138.60 1.35 0.99
1e .80 19271.78 315.20 0.080 3.18 .00 121.07 0.82 0.99
26 .60 22946.32 327.75 .80 3.18 .80 135.70 1.65 1.80
4 .80 20762.72 301.92 .80 3.19 .80 131.86 0.62 0.99 5
24 0.00 16653.61 316.37 0.e0 3.22 0.00 186.46 1.65 0.99
»c | o en 779227 41 | 282 ot | o ap 2 79 oo | 298 ga | 3 92 0 900




J3: Curate Exposures to chose 5 micrographs
/f?i\,_ AL {ON X  P9: Blob_picker EMPIAR-10291-5.. ~ ® J3 ET

Vo

Interactive Qverview Inputs and Parameters Qutputs Metadata

Select each micrographs in the top 5, and click Individual A

Interactive Overview Inputs and Parameters Outputs Metadata
Total:50 Accepted: 0 Rejected:0 Selected:50 Overview | > Q@ O
Ed Avg DF Avg Astig Phase | CTF CTF DF Tilt Rel Ice ~  Current: 2
Inton Eith LC R < llng'ln Thick
14 | 0.00 16868.62 | 269.51 | 0.80 2.92 0.80 138.43 1.66 0.99
35 | 0.00 18555.86 | 292.92 0.60 2.94 0.680 146.25 1.17 1.00
21 0.00 17550.73 | 291.34 0.00 3.00 0.60 142.76 1.48 1.60
28 | 0.00 15813.52 203.95 0.80 3.00 0.00 150.72 1.51 1.00
2 0.00 18046.11 | 315.57 | 0.60 3.01 0.60 | 225,43 | 2.32 0.99
O.00 £UJZ1.20 £00.8%4 .00 2. 0% U.00 400.%0 1.70 U. 77
0.00 20991.48 | 269.37 0.60 3.04 0.00 232.51 1.13 1.00
0.00 18949.22 272.69 0.00 3.04 0.00 187.88 1.32 1.00
0.00 15628.46 | 312.99 | .60 3.85 0.60 275.49 0.72 1.00
0.60 18959.45 | 286.61 .60 3.06 0.60 183.17 1.65 0.99
0.080 21215.71 | 352.12 | @.60 3.06 0.60 | 156.36 | 1.27 1.60
0.60 22391.86 | 201.64 .80 3.08 0.80 119.96 0.87 1.60
0.00 17908.13 280.29 | 0.00 3.88 0.00 141.50 1.18 1.00
0.00 20822.42 324,41 0.00 3.e8 0.00 202.37 1.99 0.99
0.60 19702.57 365.75 0.00 3.89 0.00 135.91 0.93 1.60
0.00 17797.35 313.50 | 0.080 3.09 0.00 142.80 1.44 1.00
0.00 14115.84 | 297.99 | 0.00 3.10 0.080 214.86 1.63 0.99
0.00 16804.89 347.21 0.80 3.10 0.80 171.93 1.62 1.00
0.60 16594.49 | 298.11 0.00 3.10 0.80 167.82 0.67 0.99
0.60 15184.32 292.43 0.00 3.10 0.00 165.76 0.95 1.0
0.00 22361.74 | 280.86 | 0.60 3.12 0.00 264.55 1.94 1.00
0.60 19212.56 | 297.14 0.60 312 0.80 | 92.40 1.01 1.00
0.00 20916.81 332.67 .60 3.13 0.00 173.83 1.59 1.80
0.00 23697.67 298.17 0.00 3.13 0.00 126.59 1.56 0.99
0.900 21178.86 | 204.74 | 0.00 3.14 0.60 233.15 1.37 1.00
0.60 19384.49 | 279.55 .60 3.15 0.60 62.59 0.38 0.99
0.60 17263.65 | 301.90 | 0.60 3.17 0.60 140.22 1.65 1.80
.60 18821.46 | 279.25 .80 3.17 0.80 138.60 1.35 0.99 6
0.00 19271.78 | 215.20 | 0.00 3.18 0.00 | 121.67 | 0.83 0.99
0.00 22946.32 327.75 0.00 2.18 0.00 135.70 1.65 1.00




J3: Curate Exposures to chose 5 micrographs

’f;.gé_/ cryoSPARC X P9: Blob_picker_EMPIAR-10291-5.. ¥ X W1 Test Workspace ® J3 E,

Interactive Qverview Inputs and Parameters Qutputs Metadata

Click [Save] and [Done]

Done

Interactive Qverview Inputs and Parameters Outputs Metadata
Total: 50 Accepted: 0 Rejected: 0 Selected:50 Overview m « | 3 Qo O @ ® > Save
# Avg DF Avg Astig Phase | CTF CTF DF Tilt Rel Ice “  Current: 2
Ioten; EEESN cC__ | Range | Angle | Thick. File: 010449528231665084267_INX6Ndelnanod28.mrc
14 0.80 16868.62 269.51 0.80 2.92 0.00 138.43 1.66 0.99
35 .80 18555.86 | 292.92 .00 2.94 0.00 146.25 1.17 1.00
21 0.00 17556.73 291.34 0.00 3.00 0.00 142.76 1.48 1.00
28 0.00 15813.52 303.95 0.00 3.00 0.080 150.72 1.51 1.00
2 0.80 18040.11 | 315.57 | 0.80 3.01 0.80 | 225.43 | 2.32 0.99
.00 20521.20 | 288.42 .00 3.04 0.00 168.46 1.96 09.99
.80 20991.48 | 269.37 0.80 3.04 8.00 232.51 1.13 1.80
0.00 18949.22 272.69 .00 32.04 0.80 187.88 1.32 1.00
.80 15628.46 312.99 0.80 3.85 0.80 275.49 8.72 1.00
.60 18959.45 286.61 .00 3.06 0.00 103.17 1.65 0.99
0.80 21215.71 352.12 0.00 3.86 0.00 150.36 1.27 1.00
0.00 22391.86 201.64 0.00 3.08 0.080 119.96 0.87 1.00
0.e0 17908.13 280.29 0.80 3.08 0.60 141.50 1.18 1.00
9.00 20822.42 324,41 .00 3.08 0.00 202.37 1.99 09.99
A an 19742 K7 2]8 78 A an 2 aaQ A an 128 o1 a a2 1 an




4: Blob picker

JOB BUILDER
Q s>earct
Particle Picking (8)

L] Manual picker

-~
I J3e I Curate Exposures

Blob picker

Templale picker

Filament tracer (BETA)
L] Inspect particle picks
Extract from Micrographs

Extract From Micrographs (CPU)

Downsample Particies

Qutpiits -

i exposures_rejected

exposure ] Count: 45 1 H

| .. exposures_uncategori
* zed
[

|| exposure ‘Counl 0! H

Completed

J4 (Blob picker) BUILDING

New Job J4

INPUTS

micrographs (exposure) 1

v Group 1 - J3.exposures_accepted ® ]
PARAMETERS
Blob Picking
EJ Minimum particle diameter (A) :
[120 120 | G
[ S| Maximum particle diameter (A) -
[160 160 | G

JOB BUILDER

J4 (Blob picker)

BUILDING

postres afcep

New Job J4

INPUTS

ted
“-hs (exposure) @
gL L. . T e

PARAMETERS

Blob Picking

I D ‘ Minimum particle diameter (A} :

(x)

\ D j Use circular blob :
«© O)

| 0| use etiiptical blob -

|';‘l
| D | use ring biob:
|£/|
ig] Lowpass filter to apply (A} :
20 {»g:l
IE‘ Angular sampling (degrees) :
5 |f>£:“|
:E] Min. separation dist (diameters) :
1 GZI
ig'\ Number of mics to process:
®
]D 1 Number of mics to plot:
10 ®

Cancel




4: Blob picker

(im] ] Bk J4 (P9: W1) | cryoSPARC x |+

< C QR A tF¥2UTEELL | 192.168.39.72:39000/projects/P9/W1/)4

/ﬁg}g AR ;oM %  P9: Blob_picker EMPIAR-10291-5.. ® J4 E

Overview Inputs and Parameters Outputs Metadata

Show from top Follow latest

[CPU: 7808.2 MB] Completed @ of 5 : J1/imported/010449528331665084267_INX6Ndelnano828.mrc
Picked 718 particles in 1.74s (2.44s total)

Micrograph J1/imported/010449528231665084267_INX6Ndelnano828.mrc [pngl

[CPU: 798.6 MB] Completed 1 of 5 : J1/imported/005961664668582184556_INX6Ndelnano883.mrc
Picked 714 particles in 0.87s (3.49s total)

Micrograph J1/imported/665961064068582184556_INX6Ndelnano883.mrc [png]

Outputs
ii particles

particle | | Count: 3623 |
oS
micrographs

3623 particles

were picked from 5 micrographs

exposure || Count: 5 | (£

J4 (Blob pic

New Job J

Enter a des

LAUNCHED

STARTED

cowmP

TED

PARENTS
SIZE

ACTIONS

Clear Job
Clear Inter:
Export Job

Clone Job

Delete Job



J5: Extract From Micrographs

JOB BUILDER

Particle Picking (8)

L Manual picker

Blob picker

Template picker

Filament tracer (BETA)
g Inspect particle picks

Extract from Micrographs ]

Extract From Micrographs (CPU)

Downsample Particies

J3e

Curate Exposures

Completed

S

H
e
i3

irs

A

-

JOB BUILDER

[JS (Extract from Micrographs)

New Job J5

INPUTS

exposure | Count: 45 | £y 2
s | Count:45 | 4 particles (particle)

:: exposures_uncategori
* zed

exposure [Counl: OA‘ N ‘

Camruta cottinne

' Min: 0, Max: infinity, Repeats: no

JOB BUILDER

J5 (Extract from Micrographs)

New Job J5

Outpyts

INPUTS

Blob picker

BUILDING

‘oup 1 = J3.exposures_accepted

les (particle)

Courjle3627 A

particle

(o)

m Compute settings

exposure ‘Counl:ﬁ‘ oH ‘

| | Number of GPUS to paralielize (0 for CPU-only) :

[ J5 (Extract from Micrographs)

BUILDING

New Job JS

INPUTS

micrographs (exposure) 1

w Group 1 - J3.exposures_accepted 3] |

particles (particle) 1

| Min: 0, Max: Infinity, Repeats: no \

v Group 1> J4.particles E]]

PARAMETERS

Compute settings

\3‘ Number of GPUs to parallelize {0 for CPU-only) :

|

=
|\)( /I

~ Particle Extraction

[il Extraction box size {pix} :

180 150 ®
ol IS -
== e -

®

‘3‘ Recenter using aligned shifts :
«© ®

[ D ‘ Number of mics to extract:

®
| 2| Fiip mic. in x before extract?:

1_’3:]
| D | Fiip mic. in y before extract?:

®

Cancel

Create
10



J5: Extract From Micrographs

[ | 3% J5(P%: W1) | cryoSPARC x GE a 2 i
& C @A A vF2UFRELL | 192.168.39.72:39000/projects/P9/W1/I5 2 18 ¥= ® -

/»,S‘.’g}” AL GOl %  P9: Blob_picker EMPIAR-10291-5.. v [ X  W1: Test Workspace ~ K NG E & Job Builder
JOB DETAILS

i R (U5 (Extract from Micrographs)  [SURNCEE
Inputs and Parameters Qutputs Metadata X 3

New Job J5

Outputs
Show from top Follow latest P Enter a description.

ii micrographs

[CPU: 233.2 MB] Starting multithreaded pipeline ... guestOs
[CPU: 223.4 MB] Started pipeline Ne
[CPU: 271.2 MB] GPU O using a batch size of 2048
[CPU: 271.4 MB] — 0.8: processing J1/imported/010449528321665084267 INX6Ndelnano828.mrc Wed,Jun.23 20217008
Writing to /shared_data_SSD4TB/cryosparc_projects/guest89/P9/15/extract/010449528331665084267_INX6Ndelnano828_particles.mrc QUEUED Wed, Jun 23 2021 7:19:48 PN
[CPU: 271.4 MB] — 0.1: processing J1/imported/685961064068582184556_INX6Ndelnano883.mrc LAUNCHED Wed, Jun 23 2021 7:19:49 PN
Writing to /shared_data_?SDloTB/sryosparc_pro;ects/gueste9/P9/35/extract/99596196&068582184556_INX6Mdelnan0983_part1cles.mrc STARTED Wed, Jun 23 2021 7-19:50 PM
[cpPu: 1.81 GB] — 0.0: processing J1/imported/0651101742231643817134_INX6Ndelnano103.mrc
Writing to /shared_data_SSD4TB/cryosparc_projects/guest89/P9/35/extract/065110174321643817134_INX6Ndelnano103_particles.mrc Wed, Jun 23 2021 7:20:06 PN
[CPU: 438.2 MB] (1 of 5) Finished processing micrograph 6. J3, J4
[CPU: 839.4 MB] — 0.1: processing J1/imported/017690782055268799699_INX6Ndelnano123.mrc
Writing to /shared_data_SSD4TB/cryosparc_projects/guest89/P9/15/extract/017090782655260799699_INX6Ndelnano123_particles.mrc SIZE 401.35 ME

[CPU: 438.4 MB] (2 of 5) Finished processing micrograph 1.

[CPU: 823.4 MB] — 0.0: processing J1/imported/001443482135254543153_INX6Ndelnanol61.mrc ACTIONS
Writing to /shared_data_SSD4TB/cryosparc_projects/guest89/P9/15/extract/001443482135254543153_INX6Ndelnanol61_particles.mrc

[CPU: 438.4 MB] (3 of 5) Finished processing micrograph 2.

[CPU: 438.4 MB] (4 of 5) Finished processing micrograph 3.

[CPU: 438.7 MB] (5 of 5) Finished processing micrograph &.

[CPU: 438.8 MB] ==== Completed. Extracted 3237 particles in 11.75s.

[CPU: 250.8 MB] Clear Job

4
7
8
8
[CPU: 2508.8 MB] Compiling job outputs...
[CPU: 2506.8 MB] Passing through outputs for output group micrographs from input group micrographs § Clear Intermediate Results
[CPU: 250.8 MB] This job outputted results ['micrograph_blob'] | particle | Count: 3237 |
[CPu: 250.8 MB] Loaded output dset with 5 items o Export Job
[CPU: 250.8 MB] Passthrough results ['mscope_params', ‘ctf’, ‘ctf_stats', ‘micrograph_blob_non_dw']
[CPU: 250.8 MB] Loaded passthrough dset with 5 items Clone Job
[CPU: 251.4 MB] Intersection of output and passthrough has 5 items
[CPU: 251.4 MB] Passing through outputs for output group particles from input group particles
[CPU: 252.3 MB] This job outputted results ['blob’]
[CPU: 252.3 MB] Loaded output dset with 3237 items Delete Job
[CPu: 252.2 MB] Passthrough results ['location’, ‘ctf', 'pick_stats']
[CPU: 254.8 MB] Loaded passthrough dset with 3623 items
[CPU: 254.8 MB] Intersection of output and passthrough has 2237 items
[CPU: 254.8 MB] Checking outputs for output group micrographs
[CPU: 254.8 MB] Checking outputs for output group particles
[CPU: 254.8 MB] Updating job size...
[CPU: 254.8 MB] Exporting job and creating csg files...
[CPU: 254.8 MB] okrkkakddkd kkddd Aok k ah Ak kA Aok A ok A A ARk AR A AR A Ak AR Ao AR
[CPU: 254.8 MB] Job complete. Total time 12.26s



J6: 2D Classification

JOB BUILDER
Q Searc x
Particle Curation (5) -
2D Classification ]

L] select 2D classes
Class Probability Filter
Rebalance 2D Classes (BETA)

Create Templates

[ Details

JOB BUILDER

[JG (2D Classification)

New Job J6

INRUIS

BUILDING

=
2

particles (particle)

©

| Max: Infinity, Repeats: no

LIcoo

article preprocessing

hdow dataset (real-space) :

D Classification

[ tvumber of 2D classes :
50
!P_l Maximum resolution (A) :

6

| D | Initial classification uncertainty factor :

®

®

Extract From Micrographs

J6 (2D Classification)

BUILDING

New Job J6
INPUTS

particles (particle)

1 Min: 1, Max: Infinity, Repeats: no

[v Group 1 > J5.particles

PARAMETERS

“  Particle preprocessing

[ D \ Window datasel (real-space) :

—

[ @) ©))

~ 2D Classification
E] Number of 2D classes :
0 10 1®
[D | mavs oo (a):

6 ®
|i‘ Initial classification uncertainty factor:

2 ®
[1’ Circular mask diameter (A} :

®

[ e ‘ Re-center 2D classes:
@ ®

[ D ‘ Show plots from intermediate steps :

@

v Random Seeds

v Compute settings

[_D_‘ Cache particle images on SSD :

@

[i‘ Number of GPUs o parallelize :

®

O]

2z

[2

Cancel

1.




J6: 2D Classification

[ | 3% J6(Po: W1) | cryoSPARC x s =

& C @ A t¥aU7qd @ = s -

192.168.39.72:39

00/projects/P9/W1/J6

%ﬁa LGl X  Po: Biob_picker EMPIAR-10291-5.. ~ | X W1 Test Workspace ~ IS E : D) Details & Job Builder

JOB DETAILS

d Parame

Inputs a

New Job J6
Outputs

Enter

Show from top Follow latest -
ii particles

[CPU: 1.37 GB] Iteration 20 CREATED B guest09
[CPU: 1.37 GBI — Effective number of classes per image: min 1.6 | 25-pct 1.6 | median 1.16 | 75-pct 3.62 | max 9.03 . No
[CPU: 1.37 GBI — Probability of best class per image: min 0.80 | 25-pct 6.43 | median 0.93 | 75-pct 1.60 | max 1.6

ATED Wed, Jun 23 2021 7:26:16 PM
EUED Wed, Jun 23 2021 7:29:43 PM
Wed, Jun 23 2021 7:29:43 PM
Wed, Jun 23 2021 7:29:45 PM
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Relion 3.1:
LoG-based autopicking



“Blob” detection using LoG fi

LoG : Laplacian of Gaussian

=1,8/pi%{1=0, 5% (xsxwtyey) beexp{=0, 9% (xextysyd) ——

8.85

-0.05 |
g,y 21T

-0.15 |
—a.p
-8.25
8.3
-0.35 |

T. Lindeberg (1998). Feature detection with automatic scale
selection. Int. J. Computer Vision. 30 (2): 77-116

LoG(r) =

ter

1 B
p(r) = 2mo2 P | 207
0%¢ 0%¢ 2 x? + y?
0x? * dy? T o2 1- 2072 ()

[Big Gauss] — [normal Gauss]

LoG(r) = DoG(r) = ¢(r|ko) — ¢p(r|0)

. , oG can be approximated as DoG (Difference of Gaussians)




1.5 LoG-based auto

nicking (172 LLF)

File Schedules

Jobs r!ﬁ"qu-lacian | Fteferences| autopicking

| Heliu| Running |

Import

Motion correction
[TF estimation
Manual picking

l lInput micrographs for autopick

Pixel size in mic -

[TF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing

[Mmic rographs_selected.star ] Browse ]

L rRATTE

Select/5mic/micrographs_selected.star

."I.IJtEI-FIin:ZJ..fIg Uiatisii= ST o | J|F]| prumas |

Particle extraction OR: provide a 3D reference?|No - ]
Auto-picking 3D reference: 7|| Browse

IO IMITIdT WOATET symmetry: |C1 T

i classification 3D angular sampling: |38 degrees ~ [z

il auto-refine _ o

3D multi-body OR: use Laplacian-of-Gaussian?| Yes Yes

Lo | T Tl

Local resolution
External

Alias : LoG_5mic

B

] Display: [

I/0 view ” Job actions | [[url‘Ent! [Luﬁ_ﬂmic ‘I
)

If0| laplacian| References autopicking| Helix IRunning| I

. L s . . Humber of MPI roc;l : !
I,-’CI| Laplaclan| R ferences| autup1ck1ng| Hel1x| Runn1ng| P .
Submit to queue? No
—
Min. diameter for LoG filter (A1 120 . Queue name: - [gpenmpi
Queve submit command: [gsub ?
Max. diameter for LoG filter [A} IE- 160 ]. Standard submission script: [relion-3.1/scripts/qsub.csh ||2] fBrowse
Are the parthlES white? | No . Minimum dedicated cores per node: |24 ?
Additional arguments: ]

|l @

Maximum resolution to consider [A)[IH

Xdmin,dmaxZE1—H—HETE., TNHEDHEICEER TE+3+4=11BY DdEHT .

dmin/5, dmin/4, dmin/3, dmin/2, dmin, (dmin+dmax)/2, dmax, 2dmax, 3dmax,
4dmax, 5dmax
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006 : 726 particles

0019 : 713 particles

LoGbased Auto Picking

0020 : 708 particles

007 : 726 particles

0010 : 733 particles

a/INXENdelnanoB@6.mrc

: a/INKENdelnano@@7.mrc
B/ INX6Nde nanco10.mrc
o afINKﬁNdelnanuNB.mrc

: ﬁ_' a/INX6Ndelnanod20.mre

]|

]|iiiiiiii [?za
Lo |
| Toiek | 72
| [Cpick ) |72

[19595.3
[1925?.3
[13995.4
[21145.5
[23233.3




1.6 Particle extraction

File Jobs Schedules

I.-"'ﬂ| eutract| Helix| Running

Select/5mic/micrographs_selected.star

Import

Motion correction
CTF estimation
Manual picking
Auto-picking

Farticle extraction
Subset selection
20 classification

Reset the

Particle extraction OR:

S dUTO-TETIME

3D multi-body

(TF refinement
Bayesian polishing
Mask creation

Join star files
Farticle subtraction
Post-processing

refined of

re-center

micrograph STAR file:

Input coordinates:

® AutoPick/LoG_ 5m|c/coords suffix_autopick.star

PR A R R e -w

fsets to zero?

refined coordinates?

Recenter on X, ¥, I (pix):

[EFDISE]

Browse

[4!micrngraph5_5&1&cted.5tarl

coords_suffix_autopick.star

\

we OWSE

LA L UM L L Ll LS L

No =il
No =3I

B 8 B ?

Local resolution

External Alias : LoG_5mic_64pix

I/0 view ” Job actions | [Eurrent:[Luﬁ_Emic_ﬁdpix

‘| ] Display: [ = ]

I,-‘(i| extract ||Heliu | Running|

Particle box size {pix}l 180

= ilgf) —

Invert contrast?|Yes

==

L1

Normalize particles?[YES

L1

Diameter background circle (pix): [—1

Stddev for white dust removal: [—1

Stddev for black dust removal: [—1

===
R

Rescale particl a
Re-scaled size (pixels .

Yes : 0
64 i
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N\ N

1.6 Particle extrae

U

# RELION-3.0.5: /home/guest01/tmp/relio

[ particles.star

Scale: |1 | Min: [D

Sigma contrast: E] Color: [ greyscale

et |

%]

Print ALt+P

Dawmalon  Madant ATEM

4

Display: [ rinimagelame

[_Sort images 0n:| rinCoordinatex e

[ 1Reverse sort? (_JApply orientations? [ |Read whole stacks?

fanuPicks

Ori scale:|1

M. columns:lw Max. nr. images:hDDD‘




1.7 Making templates for autopicking (1min)

File Jobs Schedules

| '1/0]/CTF| Optimisation| Sa EXTract/LOG_omIC_b4pix/particies.star

Import

Motion correction
(TF estimation
Manual picking
Auto-picking
Particle extraction
Subset selection

20 classification

3D initial model

zn 3 P

2D classification

(TF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local resolution
External

Input images STAR file

Continue from here:

[2 GPU; ]

[tract!jnbﬂlifpartiCIES.Star]]ﬂ[Brnlse]

?|| Browse

Ifﬂ| CTF | Optimisation S]mpling| Helix‘ Cnmpute| Running|

Regularisation parameter T:

Number of classesf |18 D 10
2

Number of iterations: [15 I @

Use fast subsets (for large data sets}?[hlo

Mask diameter (A)}|168 E 160
Mask individual particles with zernseﬁ_

Limit resolution E-step to (A): [—1 I[D

Alias : LoG_5mic_64pix

I/0 view ” Job actions

| [Eurrent:[LuE_Emic_Edpix i

] Display: [ |4 ]

1/0| CTF | Optimisation | Sampling | Hel

x| Eumpute| RQining|

Number of pooled particle

Copy particles to scratch director

Combine iterations through dis

Use GPU acceleratio

Use parallel disc ]fﬁ?[?es ¥

|

l
Pre-read all particles into RAM?[NU ¥

|

Which GPUs to usd:

s: 3 |l —

EEE®E

y: [
c?|No

|
L
-

n? {Yes

Input your GPU numbers.
Let’s use 2 GPUs !

1/0| CTF | Optimisation | Sampling| Helix| Comput | Running|

Number of MPI procsd|3 ] 3 —]

Number of threads 7 l._l'ﬂ—]@

Submit to queue?THo 2 ¥ ]E]

Queue name: |openmpi B

Queue submit command: |gsub ?

Standard submission script: [relion-3.1/scripts/qsub.csh @
Minimum dedicated cores per node: [24 ?
Additional arguments:[ ]

|G



1.7 Making templates for autopicking

M RELION-3.0.5: /home/guest01/tmp/relio

S8 Jobs Autorun

run_it025_model.star ]

Re-read pipeline  Alt+R|

dit project note Alt+ Scale: Min: Hax:
::ii':aalz‘:i’f";s ‘:}f*: Sigma cuntrast: [Ulur:[gr9yscale :]

Display:[rlnReferenceImage =

[v|Sort images un:[rln[lassnistrihutim =

[v|Reverse sort? [ |Apply orientations? [ |Read whole stacks?
Condinue!

UPicks Display:| out: run_it025_model.star |4

-] Nr. culumns:E] Ori scale:D Max. nr. images:

No C8 top view....

22



