Leginon Protocol
cryo screening
Fred Hutch

Glacios




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 computer is logged in



Start Leginon

1. Double click “Leginon i
Client” on the Crent
microscope and K3 1.1
computers to start

1. Two windows have to
open on both
computers before you
start Leginon

Leginon

2. Login to Leginon Client

computer (glacios-tiny)

1. Open terminal (right
CIiCk On baCkgrOund) File Edit View Search Terminal Help 2
es Public Templ|

+* Applications Places  Terminal

[cryoemadmin@glacios-tiny ~]$ 1s
Desktop Documents Downloads leginon.cfg Music Pi

2 . Sta rt— | egi n O n . py [cryoemadmin@glacios-tiny ~]$ start-leginon.py &

Leginon-specific login and password




Create 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 -s 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)

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

bin/start-leginon.py -s 07apr16b - tecnai2,somehost
“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




Create 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. 50um texiFl Alt Launcher Node Events Others Help

2. Finish 33 ﬂ,

3. Start session
1. Application -> Run

4. Choose application — e =
Application: MSI-T2 v BB

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

nuhwnN e



Setup session

1. Node ->Kill ->
Preview

2. Import presets

Presets Manager ->
Blue dot icon

1.

Leginon: 2loctlSe

UE Presets_Manager
&= Beam_Tilt_Image
# Grid_Targeting
Grid

#k Square_Targeting
Square

@® Hole_Targeting [
Hole @

@® Exposure_Targeting
Exposure

ik Exposure_FFT

Focus M

Z_Focus

¢7 Beam_Tilt
Drift_Monitor

[ Align_ZLP

4 Buffer_Cycling

4 N2_Filling

M Correction /8

IceT

%

File Application Launchen

Node [Events

Create

Others Help

[l Presets_Manager

||

&1 Beam_Tilt_Image
& Grid_Targeting
8] Grid

&k Square_Targeting
58] Square

® Hole_Targeting
E8] Hole

® Exposure_Targeting
58 Exposure

Wk Exposure_FFT

58] Preview

& Focus [

&= Z_Focus

7 Beam_Tilt
Drift_Monitor

[* Align_ZLP

&y Camera

& Scope

4 Buf’

4+ N2

W Cor

Tar M nent
1 Sce

P lce

Na'

Beam Tilt Image
N2 Filling

Beam Tilt

Grid Targeting

Z Focus

Presets Manager
Hole

Navigation

Drift Monitor
Exposure
Exposure FFT
Focus

Hole Targeting
Exposure Targeting
Square
Correction

Grid

eting
Preview

Target Adjustment

Buffer Cycling
lreT



Setup session

1.

Import presets

Find

Choose person you trust uses same settings

Highlight all presets
Import —

Instrument

D O n e TEM | Talos

Digital Camera | GatanK3

Session  Leng User

21may18b N/A Appion-Leginon Administrator

IZlmaylGa N/A  Appion-Leginon Administratorl
102

(Preset Parameters

TEM:
Magpnification:
Defocus:

Random Defocus Range:
Spot size:
Intensity:

Image shift:

Beam shift:
Diffraction shift:
Energy filtered:
Enerqy filter width:
Skip when cycling:

Presets

Digital Camera:

Energy filtered:
Energy filter width:
Dimension:

Offset:

Binning:

Exposure time (ms):
Pre-Exposure (s):
Dose (e/A~2):

Save raw frames:

Limit sessions to last 20 |day:




~rlcet
VWOrKset

Setup Autoloader Tune Search & ¢|*|

Autoloader (User) Kl

Load your grid

On the Autoloader tab of
the microscope Ul 1

1. Click the number grid
you want to load

-
Load Unload
2. Cl iC k Loa d 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
Colurmn Dewar 787K -1945°C




Find a good square

1.

Go to Presets Manager

1. Highlight gr and send to

scope

Insert screen on

microscope (handpanel
R1)

|I Presets_Manager
€am_T_Tmage

# Grid_Targeting

Grid

#k Square_Targeting

Square

@ Hole_Targeting

Hole @

@ Exposure_Targeting 2

Exposure

Mk Exposure_FFT

&1 Focus

& Z_Focus

7 Beam_Tilt

Use joystick to navigatepomow

around and choose a
square
1. Mark squares of

interest in “Search” tab

on microscope TUI

4 Buffer_Cycling

4 N2_Filling

B Correction /8\
Target_Adjustment
'Q Scope_Control

= lceT

Navigation

v

| £ 8 =

E3 [




/00m In on square

1. Go to Presets
Manager

1. Highlight sq and send
to scope

2. Use joystick to center
square

Click “Objective” in

"Apertures” to insert
(will be yellow)

Places  Leginon: 21may18f

!Fle ﬁ[ation Launcher |

Il Presets_Manager
= Grid_Targetng
E5] Grid

#: Square_Targeting

ES] Square

S |® Subsquare_Targeting [l
8] Subsquare

L | [F® Preview

8l &= 7_Focus

@ Exposure_Targeting [l
Exposure

Focus |

9 (W Focus_FFT

jl (M Exposure_FFT

§7 Beam_Tilt

Drift_Monitor

b (@ Fix_Beam

B, Correction
Target_Adjustment
'Q Scope_Control
Navigation

1.1

Objective

Selected Area

[hone] ~

g Apertures v zl

-0.00 dea |




Simulate Square

1. Go to Square node
1. Click Simulate

Wait for ? next to “Hole
Targeting” before next
step.

+* Appl

File Application Launcher

M Presets_Manager
@1 Beam_Tilt_Image
@ Grid_Targeting
78] Grid
#L Sauare Targeting
Tosoe
) Hole_Tardgeting

5] Hole
® Exposure_Targeting 2
8] Exposure

Mk Exposure_FFT

@@ Focus [

&1 7_Focus

7 Beam_Tilt

Drift_Monitor

[~ Align_ZLP

4 Buffer_Cycling

4 N2_Filling

M Correction /8
Target_Adjustment

IQ Scope_Control

B lceT

Navigation

Node Events Othars Halp
& » 0 m > ® B

Levt Time Message !! !l
12:48:12 PM processing: i% 50

12:48:12 PM output: Image displayed
12:48:12 PM output: Displaying image...
12:48:12 PM output: Stats published...

rrr:

2| m 2 (/x| v

Mean: 1.55467
Min.: 0
Max.: 5.88289
Std. dev.: 0.61092

® Image ©&




Choose hole and z-focus targets

4% Applications Places  Leginon: 21jun08b

1. Go to Hole Targeting

1. Zoom out (~1/4x) | -
2. Turn off lattice points + %D
3. Select acquisition « ——
4. Left click to add
targets where you
want to image N
5. Selectfocus » |
6. Left click to add focus
spot (make sure
you’re not near a grid
bar)

12



Submit hole target

+* Applications  Places  Leginon: Zl]w

¢ , ) Leginon: 21jun08b

1. Click “play” buttontoadd _ S
targets to put targets in
queue

Time Message

i A 1:38:13 PM Waiting for user to check targets...
& Grid_Targeting B
1 Grid i3 | 1:38:13PM [beep]
# Square_Targeting . 8:13PM Focus Targets: 0
8 Square @  1:38:13PM Acquisition Targets: 0
(@] Hole-Targeting E] 6 1:2R:12 PM_annh: teamnlate
FelHole @
@ Exposure_Targeting 2
8 Exposure =) \ 0
W Exposure_FFT 2 o # vk v |+ il

2. Click “Qplay” button to s P

7 Beam_Tilt Mean: 1.55503

submit the queue for pohee (o

Align_zLP
[ Align Max: 555814

4 Buffer_Cycling
collection

% Correction /&
Target_Adjustment
[ Scope_Control

et IceT @ Original 1]
Navigation @ Template &
@ Threshold &

Focus sequence will start to o
run through “Target s
Adjustment”,

AR RE AR

HAF
H*
®

Zfocus and =
“Hole”

/' %

Wait for ? next to “Exposure
Targeting” before next step.

[ - | anguyen4@glacios-tiny:~ Leginon: 21jun08b [Fred Hutch CryoEM Core Leginon -



1. Go to Exposure
Targeting
1.
2.
3.

Choose exposure and focus
targets

Zoom out (~1/4x)

Left click to add
targets where you
want to image —aim
slightly up and to
the left

Select focus +

Left click to add
focus spot (on the

Select acquisition ' Lex

+* Applications Places  Leginon: 21jun08b
Leginon: 21jun08b
File Application Launcher Node Events Others Help
= > @
M Presets_Manag ot Lev¢ Time Message
Be.am_Tllt Imag @  1:38:13PM Waiting for user to check targets...
& Grid_Targeting by
1 Grid @  1:38:13PM [beep]
& Square_Targeting @  1:38:13PM Focus Targets: 0
[F] Square @  1:38:13PM Acquisition Targets: 0
® Hole_Tar argeting = ) 1:28:12 PM_annh tamnlata.
® Exposure_Tar g eting ?&]
B Expos! FFT o
[&& Focus &EI 4.63363
[@& Z_Focus
7 Beam_Tilt Mean: 1.55503
Drift_r;o;itor Min.: 0
Align_ZLf
4 Buffer_Cycling Pl AL
4 N2_Filling Std. dev.: 0.615719
% Correction &\

Target_Adjustment
I Scope_Control

carbon between

holes)

Bt IceT @ Original L=} iy
4] Navigation ® Template ©& &
® Threshold & [y
@ Blobs f'& i 2
@ Lattic <
b 10
o acqusiton |+ #||@] &[]
® foc + =
@ preview K3 j' 4
@ done -+
<0
Bl anquyend@glacios-tiny:~ Leginon: 21jun08b [Frec E



Submit exposure targets

+* Applications  Places  Leginon: 21jun08b

Leginon: 21jun08b

File Application Launcher Node Events Oth

1. Click “play” button to il

[ Presets_Manager = Time Message

5
N

&1 Beam_Tilt_Image

: . £} 1:38:13 PM Waiting for user to check targets...
a a r e S O u @ Grid_Targeting B Q13 P
) Grid o285 [beep]

% Square_Targeting = 8:13PM Focus Targets: 0

.

ta r ets I n u e u e [F81 Square @& 1:38:13PM Acquisition Targets: 0
g q ® Hole_Targeting [ (3 1:22:12PM_annl tamnlata

FslHole @&

® Exposure_Targeting 2
sl Exposure ( 0

Mk Exposure_FFT 2 m # ux ~ 4+ |l

&= Focus /& [ 4.63363
&1 Z_Focus
$7 Beam_Tilt Mean: 1.55503
L]
2. Click ”Qplay” button to gz~ ;i
. [ Align_ZLP .
o Buttar. Cycii Max.: 5.55814
Std. dev.: 0.615719

submit the queue for e

Target_Adjustment

CO I I e Ct i O n ziiipe—comml @ Original

] =

% Navigation ® Template ©& iy

@ Threshold & iy

@ Blobs x| &

@ Lattice + -y

® acquisiton |+ # @ WK &

B @ focus -+ x| =

Focus sequence will start

@ done -+

to run through “Target
Adjustment”, “Drift
Monitor”, and ”"Focus”

2 = anguyen4@glacios-tiny:~ Leginon: 21jun08b [Fred Hutch CryoEM Core Leginon -



Places  Leginon: 21mayl18f

File Application Launcher |

Il Presets_Manager

# Grid_Targeting

Grid

#k Square_Targeting
Square

o |® Subsquare_Targeting
Subsquare

Preview

8l &= 7_Focus

@ Exposure_Targeting

Enable Manual Focus

Orange Square means it File Application Launcher Node Events Of
is enabled. CEI

[l Presets_Manager alo

ll (W Exposure_FFT
$7 Beam_Tilt

# Grid_Targeting
58] Grid

@ 6:53:28PM
@ 6:53:28PM

Drift_Monitor
@ Fix_Beam
Ey Correction

#= Square_Targeting _
8] Square @ 6:53:28PM
@ Subsquare_Targeting/ @ | & 6:53:28PM
F8) Subsquare @
&= 7_Focus

@ EXpOSUre_Tal’geting Focus sequence IJEnabled Iﬂ B
+ o

ol Eynncure
L}

arget_Adjustment
¥ ScopexControl
Navigation

1. If not, Go to Focus

1. Click blue bullet list
2. Select Manual _after
3. Check Enabled

4. Ok

Focus Sequence (Focus) x

Preset: fc

Defocusl

&= Focus

t | Focus method: Manual +

Defocus?2
Wk Exposure_FFT i [ e
o mage !E’:U‘:T ation ‘;"\3‘:7 iy

correlation

§7 Beam_Tilt
Drift_Monitor Fit it

@ Fix_Beam Correct for delta Defocus/Z between 5 o T v
W Correction e o:ro

Target_Adjustment
@ Scope_Control
Navigation

1 4 OK Cancel
(o)




Manual Focus

Send O to microscope

If not at true focus (no
thon rings): click on first
zero of the FFT

Click + or - to get to true
focus

Click Reset defocus
Stop

Iz

aaaaaaaa

I
lllllllll
9999999

true focus

ﬁﬁﬁﬁﬁﬁﬁﬁ



Monitor exposures

#* Applications  Places  Firefox &

1. Opentheinternet on the

Login - Motzilla Firefox

Leginon computer or

Login | ar
a nyW h e re yo u a re O n V P N &« c @ © | & emweb.fredhutch.org/login.php?In=/index.php? v O W
1. emweb.fred hutch -org ® Centos @ Wiki @ Documentation @ Forums
Fred Hutch CryoEM Core Leginon
2- Sign in With your |eginon Username:\:'P ssssss d::[LoslPassumd]

username and password

* View images in image viewer
or 3-way image viewer
* Compare between sessions in
2-way image viewer
 More info on webserver on
Teams channel

Best to observe exposures via
WARP



Start movie transfer

1. Double click on
“transfer_leginon.bat”

(K3 computer)




Open WARP on K3
te 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 128 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

1. Input: Browse for frames/rawdata
folder

2. Pixel size: probably 0.561
3. Bin: 1.00x

4. EXposure: probably 0.51
5. Correct gain using:

Browse for gain image:
/cryoem/GainRefs/most recent

6. Flip Y axis for gain
/. Start Processing

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.

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 Collection protocol)
OR
Screen more or another grid
(repeat from slide 10 or 8)
OR
Shutdown
(next slides).



+* Applications Places Leginon: 21mayl8f

File Application Launcher Node Events Others Help

Shutdown Leginon " ..

Lev Time Message
iy S d) 7:28:52PM [beep]

@ 7:28:52PM Cycle completec

2 Criara Tarnatinn

1. Application -> Kill
2. File -> Exit
FiiApplication Launcher Node Events Others Help

3. Logout of computer  EEEE

1. Power logo ->
Username -> Sign out

+* Applications Places Leginon: 21mayl8f

4. Close client on
microscope and K3
computers




Do shutdown without
collection Glacios check list!

End iLab time and sign out!



