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What you’re starting with

* You have performed the “Glacios Start Up
Checklist” and have:
* A cold, vacuum-stable microscope
 The Turbo is on “Auto Off”

* You know the grid you want to screen

 WARP is ready to launch



Setup Autoloader Tune Search A ¢ |* |

Autoloader (User) Kl

Load your first grid =

On the Autoloader tab of
the microscope Ul 1

1. Click the number grid
you want to load

[ urkesd_]
Load Unload
2. Click Load 2

(i

Temperature Control Kl

— Status
All Nitrogen Temperature

— Dewar levels

Autoloader 47 % 4 h30min
Column 64%  8h40min
— Temperatures

Docker 897K  -1834°C
Holder 798K  -1934°C
Cassette gripper 852K  -188.0°C
Cartridge aripper 893K -1838°C
Autoloader Dewar 786K -1945°C
Column Dewar 787K -1945°C




Make fake Legmon sessmn

* Applications Places Termina

File Edit View Search Terminal Help

[cryoemadm @gl cios-tiny ~]$ 1s
De kt p D nts Downloads 1leginon.cfg Music Pict] Jes Public Templ
[cryoe

1. Login to Leginon
computer

1. Open terminal (right
click on background

2. start-leginon.py

madm @gl cios-tiny ~]$ start-leginon.py &

Leginon-specific login and password

Just once per session



Fake Leginon session

1.

2.

Music P
Py &

s not exi

Leginon Setup

x

Legings™ptup x

Please indicate whether you would like to create a new session or use an existing session,

then press the "Next” button to continue. o
NOTE:
You can skip the entire setup wizard if you want to continue
aprevious session. Start leginon with the - and -c options:
Tbin/start-leginon.py -s <session> -c <clients>
les:
/bin/start-leginon.py -s 07apr16b -C tecnai2

“estart session 07apr16b, connect to tecnai2)
bin/start-leginon.py -s 07apr16b - tecnai2,somehost

1. Create a new session °

2. Next

DO NOT CHANGE

Please confirm the session name and\gter an optional description.
YYou may change the suggested sessiorigme if needed.

s \
D f 4 4 Choose holder from lst or enter new one:| Unknown Holder |
l l Description:
e I e S e SS I O n esting testing testng. S@MPle Xin buffer Y.

Testing dilution series
Bl e “Next" button to continue.

1. Name: DO NOT CHANGE

2. Description: for your
whole session

3. Next

Pick project

“estart session 07apr16b, connect to clients tecnai2 and somehost)

g Leginon this way will instantly conne clients
iure the clients are running before starting| fjinon.

o

Leginon Setup

iated with,

then press the "Next" button to continue.. o

1. Project: Pick from
dropdown

2. Next

Choose where to save

1. Image directory: bo
NOT CHANGE

2. Next

DO NOT CHANGE
Select th%ory ‘where images from this session wil De

(A subdirectorfyamed after the session will be created for you)
Image Directory: [n/administrator/leginon } Browse...

Then press the "Next" button to continue.

Cancel

o




Fake Leginon session

1. Addclients

1. Edit
2.  Choose glacios.fhcrc.org from
dropdown
3. Click + !
4. Choose gatank3.fhcrc.org from
dropdown
5. Click + !
6. OK
7. Next
2. Define C2 aperture 1 ———
1. 50um texiFl Alt Launcher Node Events Others Help

2. Finish 33 ﬂ,

3. Start session
1. Application -> Run

4. Choose application
Application: MSI-T2

Main: glacios-tiny.fhcrc.org
Camera:gatank3.fhcrc.org
Scope: glacios.fhcrc.org
Run

Show All

nuhwnN e



Close Leginon

1. Application -> Kill
2. File -> Exit

3. Logout of computer

1. Power logo ->
Username -> Sign out

#* Applications Places  Leginon: 21may18f

File Application Launcher Node Events Others Help
ﬁ 4

Levt Time Message

@ 7:28:52PM [beep]
@ 7:28:52PM Cycle completec

+* Applications Places Leginon: 21mayl18f

File Application Launcher Node Events Others Help

KN -
‘ 2




Create folder for movies

1. Go to File Explorer (on
K3 computer)

2. Goto
M:/cryoem/username/
frames/

3. Right click -> new
folder (name of your
fake leginon session)

4. Go to fake session

5. Right click -> new
folder (rawdata)



Prep SerialEM

1.
2.

Open SerialEM

Load Settings file

1. Settings ->
SerialEMsetting_10cds_
36kx_nP.txt

Load Navigator

1. Navigator -> Read &
Open -> nav.nav (in
your today folder)

When grid is loaded
and ready!!
1. Open column valves

2. Putin 100um objective
aperture

:.'5 T

Ot)'\ n

File | Settings | Camera Calib[ation FOC,‘{S(T,“_DQ,

1 SerialEMsettings_8cds_36kx_nP.txt

2 SerialEMsettings.txt

Save

| Save As...
Close

Discard on Exit
Read Defaults

Autosave

Set a Property

itk

Setup Autoloader Ture Search A4/ 'lr

Yacuum (User) o
Status: All Vacuum (Closed)
Accelerator Log
Column Log
Autoloader Log
Detection Unit 21 Log
Buffer tank 57 Log
Backingli@ 1 60 Log
(=]

3 E\Backups\SerialEM_settings\SerialEMsettings_8cds_36
4 SCREENING_SEMsettings_20standard_36kx_nP.txt
Reload C:\Program Files\SerialEM\SerialEMsettings_8cds

SerialEM

I Il i
N%yigator Window Help

Read & Open..

Col. Valves
Closed

Selected Area| | [hone] v

Q Apertures

“H

-0.00 dea !

Merge File...

Save

Save As...

Close

Montaging & Grids »
Options >
Transform Items

Undo Transformation
Change Registration
Shift to Marker

Undo Last Shift

Align with Rotation...
New Map from Image
Import Map...

Rotate Map

Adjust for Backlash
Backlash Settings...
Open Imaging States ...
Set Map Acquire State
Restore State

Acquire at [tems...

End Acquire

List Files/Series/States
Delete Item

Realign to Item

Force Center Align

Try Scaling in Realign




Go to square of interest

Double click on atlas in
Navigator window

Left click in the middle of
a square of interest

Click “Add Marker”
Click “Go to Marker”

Check “Low Dose” in
LowDose

Go to “View” in Low
Dose

Insert screen and scoot
yourself into the square
with joystick

Are your
column

valves open?

(K Navigator: nav_dummy.nav

Label: |1 [ Registration point 1 é‘ = ﬂ

Color [Blue v| ¥ Draw [ Rotatewhenload [~ Foranchor state

#1 Note: ‘Sec 0-LMM.st

[~ Acquire (A)

[ Titseries [~ =
Set: | 3

Add Stage Pos | Registration 1 i‘ Draw: [ Allreg. [~ None [ Labels

Add Points [~ Collapse | ShowAcquire [ Editmode [~

Low Dose Control

— Offsets for: ® View

Defocus: -eojl Shift: Zero |

[~ Continuous update (see tooltip)

©

—

Lift

Add Polygon | Label Color X Y Z Type Reg. Acq. Note
1 Blu -389 07 -196 Map1 Sec 0 - LMM.st
2 Blu  -389 0.7 -0.0 Map 1 Sec 1-LMM.st
Move Item 3 Bu -389 07 -00 Map1 Sec2-LMM.st
4 Blu -389 07 -00 Map1 Sec3 - LMM.st
. UxERZ || |M Red -681.7 -5815 -00 Pt 1
Go To XY 6 Red -817.3 -3537 -00 Pt 1 |
7 Red -740.7 -6405 -216 Pt 1 —D|
_GoToxvz | g Red -7965 -699.7 -26.7 Pt — Ldw Dose Mode
9 Red -7383 -7536 -268 Pt [1
| — 10 Red -559.1 -574.7 -156 Pt
Load Map i1 Red -7435 -523.8 -17.7 Pt 1
p 2 Red -6194 -5193 -154 Pt "
3 Red -684.1 -462.8 -15.1 Pt =1 Define position of area
Red -6223 -4012 -123 Pt 1 @ c
5 Red -689.8 -347.8 -131 Pt 1
Delete Item 16 Red -7486 -2927 -145 Pt 1
: 17 Red -807.3 -3523 -183 Pt 1
Realigntottem | |} Red -868.0 -207.9 -199 Pt 1
19 Red -8133 -2364 -167 Pt 1
20 Red -754.1 -1782 -141 Pt 1
21 Red -564.7 -4583 -126 Pt 1
22 Red -5553 9254 -31.0 Pt 1 Additional bf =
P hed  Anda oo A7 e 4 -

" Search

jjm g | o] o]

;I Options

Blank

[~ BLANK BEAM when screen down

v Normalize beam through View

[~ Keep Focus and Trial identical
Copy current area settings to

IR0 0 2 < 0 A

ES




Find your beam in Low Dose

GO to: Rec in LOWDose igator Window Help
Insert screen and
( . ) . . . Gun Tilt ;I LI Low Dose Cc o
1. Center ‘beam shift’ in Direct ||| i I Low Dose Mode
Al Ign ments geam :':t pp$ [~ Continuous update (see tooltip)
2_ C||Ck Done B::$ slhi Define position of area
. . - Lenter LZ apad i
Go to: View in LowDose - Rotation cente
1. Make sure that defocus on cor - ||
microscope is -80, if not Dore_| [ Auto help AddfforaTBeam shif
change defocus to -80 with [T sl D]
hand panel focus knob Wit égmlj
2. If beam is not centered: ——
_- | Options an
1. CheCk Set . [~ BLANK BEAM when screen down
2. Center beam with track ball Once per SeSSion, I;Eorma;ize bean;t:rotljg;Viewl
eep Focus and Trial identical
3' UnCheCk Set prObably nOt Copypcurrentarea settings to
Go to: Focus in LowDose necessary if you | g
1. If beam is not centered: screened in Leginon =
1. Check Set first.

2. Center beam with track ball
3. Uncheck Set



Find eucentric height

In Camera “Setup”
make sure View has
area size = Full

Tasks —> Eucentric-
Rough

Select atlas in
Navigator window
and click “Update Z2”

Take a "View” image
in Camera

Camera Parameters -- K3
Parameter ge
" Search ~ Focus C Trial ~ Record  Preview  Mont-map
Parameters for \/jew Posmom’ng
Acquisition Binning Top 0
Continuous 05
@ Single Image cA1 Left 0
Processin, oz [
9 ~ 3 Bottom [4092
U lized <
nnormaliz: - Right 5760
® Gain Normalized
6 -
.8 =1 KIE
: T e Recenter |
Script N Tilt Series  Process Navid Binned size: 720 x 5 ‘
i i 0.202 Swap X &Y
Set intensity Expoatrs fme b 0.67 x 0.47 um @ 0.925 nn
Set Dose Rate Drift setting (0.0000  sec les 5oy
- : Quarter Half
Move beam Minimum 0.0007 if not 0.0
| Shutter mode
Center Beam Wide Quarter Wide Half ‘
@ Beam blanking only
Autocenter Beam
10% Less 10% More Square ‘
Setup Autocenter...
Eucentric - Rough ‘
Eucentric - Fine 19
ic~ |
Eucentric - Both 9
Refine & Realign |
Set Tilt Axis Offset ‘
Use Trial in LD Refine
Walf & Navigator: nav_dummy.nav SN
Wa Label: 1 [~ Registration point 1 i‘ = ﬂ
Usd Color |Blue v| v Draw [ Rotatewhenload [~ Foranchor state
Set #1 Note: lSec 0-LMM.st
Set@ [ Acquire (A) [ Tittseries [ =
Codl Set | | | |
Asdl Add Stage Pos | Registration 1 ﬂ Draw: [~ Allreg. [~ None [ Labels
n Add Points [~ Collapse [ ShowAcquire [ Editmode [~
B Add Polygon ‘ Label Color X Y Z Type Rig. Acg. Note
Re ‘ 1 Blu  -38.9 0.7 -19.6 Map 1 Sec 0 - LMM.st A~
-Bor——=38-9———0F—=0-0—vtap~+ Sec=—tiist
Move ltem 3 Blu -389 07 -0.0 Map1 Sec2-LMM.st =
4 Blu -389 07 -0.0 Map1 Sec 3-LMM.st
i 5 Red -681.7 -5815 -0.0 Pt 1
Go To XY 6 Red -817.3 -3537 -0.0 Pt 1
7 Red -740.7 -6405 -216 Pt 1
GoToXyZ 3 Red -7965 -699.7 -267 Pt 1
Go To Marker 9 Red -7383 -7536 -268 Pt 1
_— 10 Red -559.1 -5747 -156 Pt 1
Load Map 11 Red -7435 -5238 -17.7 Pt 1
12 Red -6194 -5193 -154 Pt 1
13 Red -684.1 -4628 -151 Pt 1
14 Red -622.3 -4012 -123 Pt 1
15 Red -689.8 -347.8 -13.1 Pt 1
Delete tem 16 Red -7486 -2027 -145 Pt 1
- 17 Red -807.3 -3523 -183 Pt 1
Realignio flem 18 Red -8680 -2979 -199 Pt 1
19 Red -8133 -2364 -167 Pt 1
20 Red -7541 -1782 -141 Pt 1
21 Red -564.7 -4583 -126 Pt 1
22 Red -555.3 -9254 -310 Pt 1




Center on a hole

1. Shift + right click and
drag to move your
stage until you are
centered over a hole

2. Click "View” in Camera
a few times to make
sure your stage isn’t
drifting away from this
pOSitiOﬂ G(;t:;“_l‘b» |h‘ﬂ; e =]

3. Select “Define position rset Rese

— Offsets for: ® View ( Search —

of area: Focus” in Low i el [
Dose w80

[~ BLANK BEAM when screen down

4. Left CIiCk to drop focus Change Wlth [v" Normalize beam through View

[~ Keep Focus and Trial identical

pOSition (ye“OW OntO/ eaCh neW grld Cgﬁycurrentareaseningsto
carbon next to the hole Vi fl 1] R] s

CenterUnshifted| Balance Shifts |

;I il Low Dose Control LI
[~ Low Dose Mode

[~ Continuous update (see tooltip)

Define po:
® None | C Focus |
Position on tilt axis:

Ul e
[ [ v )

Search ¢
-~ -~ -~
PrepMMM meForCoff
v v v

Preview
MapGrids

[ Rotate inter-area axis -43  deg




Forus/Tune | Script Tasks Tilt Series  Process I
\?Aeasure Defocus
| Autofocus Ctrl+G

Move Focus Center
u tO O C u S ?Check Autofocus °
‘ Report Shift & Drift
Report on Existing

| Show Existing Corr

| Show Image Stretch

1. Focus/Tune->Set !
Target (-2.0) L

Set Tilt Direction

o

Set Min Binning

2. Click Autofocusin | o

Set Absolute Limits
Use Absolute Limits

Limit Offset Defocus

Correct Astigmatism by CTF
Coma-free Alignment by CTF
Set CTF Acquire Params
|Set CTF Coma-free Params
iBeam—tiIted FFT Array

L‘ D] Image

Alignto O

= e

‘Correct Astigmatism by BTID
\Set BTID Astig Beam Tilt
\Old Coma-free Alignment »

Reset Image Shift Autofocus
IR L _- | Options Def. target =-1.00 um
Verbose ’ Iv' Move stage for big mouse shifts

. S Set Threshold Shift

lv' Correct backlash in stage moves
[~ Center image shift on tilt axis
[ Adjustimage shift between mags

[v' Trim dark borders in Autoalign

Set Autoalign Trim Fraction




Set Imaging settings

1. Click “Setup” in Camera

and set parameters

1.

2.

Change
with

View: bin = 8, area size
= full, exposure = 0.2s

Focus: bin = 2, area size
= sguare, exposure =
0.2-0.5s

Record: bin =1, area
size = full, exposure =
(from settings sheet),
dose fractionation ON —
frame time: (from
settings sheet), Set File
Options:

each . (YYYYMMDD_username
new grid sample_grid), Set

Folder (X:/SEM_frames)

Parameter se
" Search ~ Focus C Trial

Parameters for \/jew
Acquisition Binning
Continuous 0.5
¢ Single Image

Processing

Unnormalized
® Gain Normalized

Hmu\hwm—A

Camera Parameters - K3

} T Binned size: 720 x 510 Swap X &Y
Exposure u'ﬂc 0.67 x 0.47 um @ 0.925 nm £

Area size

" Record ¢ Preview C Mont-map
Positioning
Top |0
Left |0

Bottom 4092

Right [5760

-
LR 2
- |

Recenter

Quarter Half

Wide Quarter ‘ Wide Half

10% Less 10% More Square

Nrift cattlina 00000 gec
Camera Parameters -- K3 ) if not 0.0
Parameter set
~ Search  View = Trial " Record Preview  Mont-map
Parameters for FOCUS o oneg
Acquisition Top |0
Continuous
@ Single Image Left 834
Processing Bottom 4092
" Unnormalized Right 4926
@ Gain Normalized
View Focus
a
Recenter ‘ Record Binnin
) T Binned size: 2048 x 2046 Swap X &Y ‘ 0 9
ST ° 0.47x0.47 um @ 0231 nm o .
Drift settiing 00000  sec e 2
13
Minimum 0.0007 if not 0.0 Quarter | Half Full ‘ L, P
Shutter mode ) _ I 5
‘ . Wide Quarter Wide Hatt | fized
@ Beam blanking only 6
8
10% Less 10% More

Setup

J LI Camera & Script

2]

View Focus Trial Record

Preview

Search ‘

MapGrids

- -
PrepMMM meForCoffi
v v

=

Exposure time

Drift settling |0.0000 sec

Minimum 0.0007 if not 0.0

Shutter mode
@ Beam blanking only

Dose: Not calibrated
Operating mode

Linear
@ Counting

Use correlated double sampling (CDS)

Camera Parameters -- K3

Trial Preview Mont-map

Positioning
Top °
Left 0
Bottom 4092
Right 5760
-
||
-
Recenter
Binned size: 5760 x 4092
Swap X &Y
0.67x0.47 um @ 0.116 nm -
Area size
Quarter Half
Wide Quarter Wide Half

10% Less 10% More Square

Update Dose rate: Not calibrated

¥ Dose Fractionation mode

=]

=5

Acquire Cancel 2 ‘




Take exposures and start data transfer

Click “Record” in
Click “View” in Camera

Click “Add Stage Position”
on Navigator

Double click on
“transfer_serialEM.bat”

1. Enter username

Just once
per session

Enter session name (from
Leginon screening/fake
session i.e. 21sep14f)

A
;’ __! & & Script 2
Setup View Focus Trial Record
Preview | Search | ‘

Color |Blue

[~ Acquire (A)
Set: ‘

#1 Note: [Se€Uy IMst

[ Ticse [

Navigator: nav_dummy.nav

Label: (1 [ Registration point 1 é‘ r

v| v Draw [ Rotate whenload [~ Foranchor state

2|

2] meroce 2]
f meForCoffe
v v

r

Add Stage Pos

Add Points

Add Polygon

Move Item

Go To XY
Go To XYZ
Go To Marker

Delete ltem
Realign to ltem

Update Z

Load Map

Label Color

1 Blu

2 Blu

3 Blu

4 Blu

5 Red
6 Red
7 Red
8 Red
9 Red
10 Red
11 Red
12 Red
13 Red
14 Red
15 Red
16 Red
17 Red
18 Red

-38.9
-38.9
-38.9
-38.9

-681.7
-817.3
-740.7
-796.5
-738.3
-559.1
-7435
-619.4
-684.1
-622.3
-689.8
-748.6
-807.3
-868.0

egistration 1 i‘ Draw: [ Allreg. [ None [ Labels

[~ Collapse [~ Show Acquire [~ Editmode [~
Y

Z Type Reg. Acqg. Note

0.7 -19.6 Map 1
-0.0 Map 1

0.7
0.7
0.7

-581.5
-353.7
-640.5
-699.7
-753.6
-574.7
-523.8
-519.3
-462.8
-401.2
-347.8
-292.7
-352.3
-297.9

-0.0 Map 1
-0.0 Map 1

-0.0 Pt
-0.0 Pt

-21.6 Pt
-26.7 Pt
-26.8 Pt
-15.6 Pt
-17.7 Pt
-154 Pt
-15.1 Pt
-12.3 Pt
-13.1 Pt
-145 Pt
-18.3 Pt
-19.9 Pt

1

Sec 0 - LMM.st
Sec 1-LMM.st
Sec 2 - LMM.st
Sec 3 - LMM.st




Open WARP on

remote desktop

Recycle Bin

Overview

Input

Input: i
Pixel X/Y: 0.5610/0.5610 A, < 0.0° Processing Status Astigmatism 3.0
Bin: 1.00x (1.1220 A/px)

Exposure: 0.51 e/A%/frame (group)

Preprocessing

Correct gain using:
Correct defects using:
Flip X axis

Flip Y axis Transpose

CTF
Window: 512 px Range: 30.0-2.5 A Use Movie Sum

Voltage: 200 kV Cs:2.70 mm Phase Shift

Amplitude: 0.07

Defocus: 0.0-5.0 pm
Defocus — average |CTF|:

Motion
Consider 44.9-9.0 A, weight with B = -500 A

Models

< Estimated resolution

Defocus: 5x 5 x 1 Motion: 7 x 5 x 99

Pick Particles ) e
Average motion per frame in first /4
Use

Expect A cryo particles; use scores above

Maintain a minimum distance of 0 A from &

Extract px boxes, 1.1220 A/px,

Maintain a separate list of the

particles

Output
Skip first 0, last 0 frames,

Average

Aligned stack, collapse every 1 frames



Setup WARP

DURCHLICHTELEKTRONENMIKROSKOPIEBILDDATENENTZERRUNGSV

Input
Input: M:\cryoem\cazumaya\frames\21may14r\rawdata\ — *.tif
Pixel X/Y: 0.5610/0.5610 A, < 0.0°

Bin: 1.00x (1.1220 A/px)

Exposure: 0.51 e/A%/frame (group)

Preprocessing
/| Correct gain using: M:\cryoem\GainRefs\K3GainRefx1m3_gatanCD..

Correct defects using: Select defect map

1.1In pUt: Browse for movie folder

2. Pixel size: (see Teams) usually

0.561

3. Bin: 1.00x (usually)

4. EXpOSU I'@. (see Teams) usually

0.51

5. Correct gain using:

Browse for gain image

6. Flip Y axis for gain

/. Start Processing

Flip X axis Flip Y axis

Transpose

DURCHLICHTELEKTRONENMIKROSKOPIEBILDDATENENTZERRUNGS

Input

Input: M:\cryoem\cazumaya\frames\2 1may14r\rawdata\ — *.tif 1
Pixel X/Y: 0.5610/0.5610 A, <& 0.0°

Bin: 1.00x (1.1220 A/px)

Exposure: 0.51 e/A*/frame (group) 4

Preprocessing 5

v | Correct gain using: M:\cryoem\GainRefs\K3GainRefx1m3_gatanCD...

Correct defects using: Select defect map...

Flip X axis v Flip Y axis Transpose

=
®




Setup collection on this grid (SerialEM Protocol)
OR
Screen more
(repeat slides 13,14,16 to screen in same
square)
(repeat slides 10,12,13,14,16 to screen in new
square)
(repeat slides 3,10,12,13,14,15,16 to screen on
new grid)
OR
Shutdown
(next slide).



Do shutdown without
collection Glacios check list!

End iLab time and sign out!



