Leginon Protocol

negative stain
screening
Fred Hutch

Talos L120C




What you’re starting with

* You have performed the “Talos Start Up Checklist”
and have:

* A cold, vacuum-stable microscope
* Abeam

* Your sample inserted in RT single tilt holder



Start Leginon

1. Double click “Leginon ,
Client” on the Sl
microscope computer to
start

1. Minimize TIA to find the
icon on the right
monitor’s desktop

2. Two windows have to
open before you start
Leginon

Leginon-specific login and password

«* Applications Places  Terminal

2. Login to Leginon
Computer File Edit View Search Terminal Help

[cryoemadmin@glacios-tiny ~]$ 1s

1. Open terminal (right click | it 2 i s, e 7o e ot
on background
2. start-leginon.py 2




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. Add clients
1. Edit
2. talosl120c.fhcrc.org from
dropdown
3. +
4. OK
5. Next
2. Define C2 aperture
1. 70um
2. Finish
3. Start session
1. Application -> Run

4. Choose application

PN e

Application: MSI-Raster
Main: talos-tiny.fhcrc.org
Scope: talosl120c.fhcrc.org
Run

Applicatiol

n: ‘ MSI-Raster «

Show All




Places Leginon: 21mayl8f

Setup session

1

File Application Laun! ter Node |Events

Il Presets_Manager | L T Message

1. NOde -> Kill —> 2 Crid Tarnatinn
P reVi eW Places  Leginon: 21may18f

File Application Launcher !

[ Il Presets_Manager
# Grid_largeting
Eo] Grid

#k Square_Targeting

[E8] Square E3)

2. Import presets

1. Presets Manager ->
Blue dot icon

@® Subsquare_Targeting [
8] Subsquare
ES] Preview
8 &= 7_Focus
@ Exposure_Targeting [
Exposure
Focus |

. ’:Focus_FFT

Mk Exposure_FFT
§7 Beam_Tilt
Drift_Monitor
S |@ Fix_Beam
B Correction
Target_Adjustment
' Scope_Control
Navigation

Others

Help




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 | Ceta

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:




Preset Parameters

. TEM: Digital Camera:
Quick check | e
Defocus: Energy filtered:
Random Defocus Ran¢ Energy filter width:
re S e t S Spot size: Dimension:
Intensity: Offset:
Image shift: Binning:
Beam shift: Exposure time (ms):
W h at to | (@0]0) k at: Diffraction shift: Pre-Exposure (s):
. L . Energy filtered: Dose (e/A*2):
1. Magn ification Energy filter width: Save raw frames:
2. Defocus Skip when cycling:
3. Spotsize
4. Intensity | o . o p - o
5. Image shift
6 Beam shift 1|84 1250 4300 same asen | sameasen | youchoose
7. Binning 2 | -.002 -.002 -8e-05 -2e-06 -1e-06 -1.5e-06
8. Exposure time
P 3|7 7 7 6 6 6
4 | ~1.0 ~0.88 ~0.62 Cover the Fill the large Cover the
screen red circle on screen
flu screen
Recommended non-zero | non-zero | non-zero | O 0 0
Presets -> non-zero | non-zero | non-zero | O 0 0
2x2 2x2 2x2 2x2 2x2 1x1
500 500 500 500 200 1000




To change your presets

1. Select preset you
want to alter

2. Click Send to
microscope

3. Adjust on microscope

4. Click Get from
microscope

Places  Leginon: 21mayl8f

S Mk Focus_FFT fc

File Application Launcher Node Events Others Help
M)

[l Presets_Manager

# Grid_Targeting

E8] Grid

¥k Square_Targeting

8 Square

® Subsquare_Targeting
58] Subsquare

L T Message

resets (Cycle Order) Most Recent Calipfatio

E8] Preview 1t  Pixel size
Z_Focus e 3 | Image shift

® Exposure_Targeting [l [ pum Stage

5] Exposure _;f Beam spift

Focus | fa Modejéd stage
Mogteled stage (mag.

M Exposure_FFT B | Befam tilt - Defocus

ge‘:tm;/'ﬂ“ « Edit the selected preset parameters (=
[& Drift_Monitor
(@ Fix_Beam = S
W, Correction = Magpnification:
Target_Adjustment [ | Defocus:
[ Scope_Control #, | Random Defocus Ran
Navigation | @ | Spot size:

Intensity:

You should be near eucentric height when you adjust

Press eucentric focus before you center fa, fc, en

@ BB IQFEI 4

Direct Alignments ‘

ONLY adjust fa, fc, en beam shift with “Direct Alignments” ~Gun Ti

i+ Gun Shift

ONLY adjust hl, sq, gr beam shift with roller ball ook o

Adjust beam with apertures you will use inserted
Make sure defocus value is not changing when you Get from

microscope

Camera is ~a big as fluscreen at high mags

- Beam shift
- Center C2 aperture
‘- Rotation center

3

Done

[ suto help




150
100

Find a good square 4
1. Start with Objective out _ reces  tegnon zumayer 2.

File p) Jtion Launcher 1|
Selected Area| | [none] v

[l Presets_Manager
Grid_Targetng
F8] Grid

2. Go to Presets Manager B foorues ° X

v

S
o
o
Q.
®
o

1. Highlight gr and send to
scope

#k Square_Targeting

FS] Square

1 |® Subsquare_Targeting [
Es] Subsquare

Eo] Preview

il &1 Z_Focus

@ Exposure_Targeting
[ES] Exposure

& Focus

S (W Focus_FFT

jl (W Exposure_FFT

§7 Beam_Tilt

Drift_Monitor

@ Fix_Beam

&, Correction
Target_Adjustment

Q Scope_Control
Navigation

3. Insert screen on
microscope (handpanel R1)

I £ B

4. Use joystick to navigate
around and choose a
square
1. Mark squares of interest

in “Search” tab on
microscope TUI

® @B




/00m In on square

1. Go to Presets Manager

1. Highlight sq and send to scope
Use joystick to center square

3. Go to Presets Manager

1. Highlight hl and send to scope

Use joystick to center on
good stain area

Click “Objective” in
"Apertures” to insert 100 um
(will be yellow)

Places  Leginon: 21may18f

e ) Jpplicati Launcher |

/)

Il Presets_Manager
B Grid_Targetng
E5] Grid

#: Square_Targeting
ES] Square
@® Subsquare_Targeting [l
8] Subsquare
ES] Preview
8l &= 7_Focus
@® Exposure_Targeting
Exposure
Focus |
9 (W Focus_FFT
jl (M Exposure_FFT
§7 Beam_Tilt

Drift_Monitor

b (@ Fix_Beam

& Correction
Target_Adjustment
'Q Scope_Control
Navigation

2.1,3.1

COSI 2

Selected Area| | [none] v

g Apertures

-

-0.00 dea |




Simulate Z-focus

R") ME D xd
1. Go to Z-focus node S
1' SimU|ate ta rget oo e N;GEE"E“;S \j\her@’ ) e Tk

M Presets_Manager Leve Time Message 1 o

Beam_Tilt_Image

12:42:01 PM Done with simulated target, status: None (repe
12:42:01 PM processing: Processing complete

12:42:01 PM output: Image displayed

12:42:01 PM output: Displaying image...

@ Grid_Targeting
8] Grid

- Square_Targeting
58] Square

®H°le_g §
Qgure=Targeting 2

xposure_FFT 2| m 2 luix ~ |+ il

LOEE

This will run a wobbler in
square magnification and o5
hole magnification to S

Drift_Monitor Min.: 0

refine the eucentric height i 2

Buffer_Cyclin
INZ Filun; 9 Std. dev.: 0.61134
% Correction /&
Target_Adjustment
[Q Scope_Control
B [ceT

Wait for green arrows to ¢ comun 2
stop turning before next
step.

@ Image L)




Simulate subsquare

Aoy onom @ %R ® R

1. Go to Subsquare

1 . Si m u I ate ta rget File Application Launcher Node Events()thewH:ékp

oy on o m\@ % R 1
I Presets_Manager Levt Time Message 01

@ Grid_Targeting

= Grid @ 6:15:56 PM Done with simulated target, status: ok (repe
# Square_Targeting @ 6:15:56 PM processing: Processing complete
3] Square @ 6:15:56 PM output: Image displayed
bequare @ 6:15:56 PM output: Displaying image...
. . [l Subsquare @ 6:15:56 PM output: Stats published...
Th IS WI | I ta ke a h O | e @ ExposTre=Fargetm—— | & 6:15:56 PM output: Publishing stats...
Exposure
L ° . Ml Exposure_FFT
magnification image s
W Focus_FFT i
,,J &= Z_Focus 2| =) 2 Gy t1 . .
- 7 Beam_Tilt
Drift_Monitor
@ Fix_Beam Mean: 726.993

% Correction Min.: 199

Wait for 2 next to Serull (G
“Exposure Targeting”
before next step.




Remove raster and choose
exposure and focus targets

+* Applications Places  Leginon: 21ljunllb

1. Go to Exposure

. File Application Launcher Node Events Others Help
[argeting EP
[ Presets_ Manager Lev¢ Time Message

1. Zoom out (~1/4x) e

@ 6:16:24PM returning sorted targets

Fs1Sq @ 6:16:24PM bestorder=[1516 91011121314 123 456 7 81817]

. L] . -
2 . S e | e Ct a C q u I S It I O n \ (@] Su::;euarejargeting @ 6:16:24 PM shortened distance from 5105.9 to 4205.87 pixels (17.63% shorter)

@ 6:16:24PM skipping sort targets

3 . Sh ift + right CliCk On a | E::E:::geu"g @  6:16:24 PM Publishing targets...
target to remove all  gruas 1 o ﬂx v°il' SRR
4. Left click to add G — (s
targets where you — pore

Target_Adjustment Max.: 2084

want to image S scpe o e
5. Select focus *

6. Right click to remove o
focus spot if needed o s

(do not focus on
anything large and
dark!)

7. Left click to add focus
spot




Submit exposure targets

+* Applications Places  Leginon: 21junllb

)

Leginon: 21junllb

S

File Application Launcher Node Events Others,

1. Click “play” buttonto ... T

e Gr!d_Targetmg :18:32PM queue submitted
781 Grid = .
a a r e S O u & Square_Targeting &' 5:16:24PM returning sorted targets
3] Square 9 :16:24 PM best order=[1516 91011121314 123456 7 81817]
® Subsquare_Targeting :24 PM shortened distance from 5105.9 to 4205.87 pixels (17.63% shorter)

targets in queue

(® Exposure_Targeting @  6:16:24PM Publishing targets...
Exposure

[]

Time Message

Mk Exposure_FFT
[&= Focus /& &
W Focus_FFT
[&&1 Z_Focus

7 Beam_Tilt
Drift_Monitor

2. Click “Qplay” button to gz = "=

Target_Adjustment Max.: 2084

e\ 255.735
olm ® v o~ 4+ )
———@® 1198.25

[ Scope_Control Std. dev.: 94.2517

submit the queue for [
collection T

=
@ Raster =y
@ Polygon Vertices " ZF
@ Polygon Raster
@ acquisition + |® % &
@ focus + L=
@ preview K

Focus sequence will start i
to run through “Target
Adjustment”, “Drift
Monitor”, and “Focus”




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)




t
. 9.69011
1 2| o) O |12x| v [ 4| |W zv| & .
o /| 13.9821

) Manual Focus
= >l Defoct v @+ = 0OmpMp & 4N
e
in

11.1488
9.69011

Manual Focus =
1. Manual focus window will
pop up =
1. Pause (if you do not see E
”"normal” rings go to step 2,
otherwise skip)
2. On microscope PC:
1. Insert screen (handpanel R1)
2. Press ”Eucentric focus” on

t

handpanel
3. Press “Reset defocus” on

handpanel !
4. Click “Beam shift” in “Direct T

Alignments” and center beam - Gun Shift

with multifunction X and Y o

kn (0] bS I: Beam shift
5. Done eadol)
(Should only need to do this the —
first time you zoom in from gr) 2.5

[] Auto help




‘Jg? »lm Defoct. v |+ = Omm§ 4 "
Manual Focus 9~
;guuu Defoc vl + - I ”Il'i “

(In Manual Focus) Play

lllllllll

Send O to microscope

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

Click + or - to get to true
focus

Click Reset defocus
Stop

true focus




. 3 1.1
Monitor exposures  <[Ld-e-e-e

+* Applications  Places  Leginon: 21junllb

Legil

File Application Launcher Node Events Others Help

1. Go to Exposure s[[leasoos

1. Ifyoucan see theedge  F=
of the beam: Pause
oopoe

2. On Microscope =
computer e of = 21 ) 1 —O——— =

8] Square
§7 Beam_Tilt ! 750.11

@ Subsquare_Targeting

78] Subsquare
1 . I n S e rt S C re e N E:E:‘;?‘”’ Mean:  509.653
" i Min.: 25
(handpanel R1) oy W e

| Scope-Control Std. dev.: 48.0915

2. Click “Beam shift” in

“Direct Alignments” and
center beam with

multifunction X and Y e
knobs - Gun Shift

- Beam tilt pp ¥
3. Done i

. -- Beam tilt pp Y
. I: Beam shift
3. Backin Exposure: Play —tradi

i Rotation center

6:22:54 PM Continuing...

6:22:54 PM Continuing...

6:22:54 PM Exposure done with target list ID: 620, status: success
6:22:54 PM processing: Processing complete

6:22:54 PM output: Image displayed

6:22:54 PM output: Displaying image...

o)

CE000E

Done

[] suto hel
2.3



Monitor exposures

+* Applications Places  Firefox @

1. Opentheinternet on the -

Login - Mozilla Firefox

Leginon computer or

Login XAlE
a nyW h e re yo u a re O n V P N &« c @ © | & emweb.fredhutch.org/login.php?In=/index.php?
1' emWEb.frEd h utch 'Org © Centos @ Wiki @ Documentation @ Forums
Fred Hutch CryoEM Core Leginon
2. Slgn I n Wlth you r |eg| non Username :I ‘Password:‘ ‘[Lo-sl Password]

username and password

Login

* 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



Setup collection on this grid
(other Leginon protocol)
OR
Screen more or another grid
(repeat from slide 10)
OR
Shutdown
(next slide).



+* Applications Places Leginon: 21mayl8f

File Application Launcher Node Events Others Help

Shutdown Leginon

Lev Time Message
@ 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 computer




Do shutdown Talos check list!

End iLab time and sign out!



