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The Screening Pipeline

1. Load Grid

1. Introduce your grids in the cassette
o Cassette position 1 is dedicated to the Cross Grating Grid

o Grids are loaded with the C-clip toward position 1

2. Load the cassette in the NanoCab. Make sure no contaminant (fiber, hair) entered the NanoCab.
3. Check Autoloder temperatures, then load the NanoCab in the microscope
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2. Setup Serial-EM
1. Start Serial-EM software

o On the microscope computer, turn on the SerialEM server (if not already running) E
o On the camera computer, turn on the serialEM install that match your method (SPA or

% SerialEM -...
uED) .
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2. Run the master script
o In serial-EM: script tab > run > Master (starts automatically with serial-EM).
= Select your directory in /data/users/your_directory/ and create your working
directory
= Position of the first grid = position in the cassette where you loaded your first
grid (This should be at least position 2, since position 1 is occupied by the Cross
Grating Grid)
= Do you want to screen ? Yes
= Number of Grids = the number of grids you have loaded in the cassette
= Provide all grid names one by one
o Menu: Navigator > Open
o If the Imaging states window does not open with the Navigator window go to Navigator >
Open imaging states

3. Load platform or user settings
o Menu: Settings > Open > Platform Settings SPA

3. Record Atlases

1. Setup the microscope for recording the Atlases
o On TEM user interface (TUI).
o Autoloader or Tune tab > Apertures panel : select condenser 2 150um. Make sure
Objective and selected area apertures are out (None status).
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o Camera tab > CCTV/Camera panel > Shutter: make sure “Standalone Camera” is yellow.
Otherwise, press on it.

o On Serial-EM.

o Imaging States window > double click on Atlas C2 150 um.

E

Add Current State | Name: IAtIas C2 150um

Go to Selected State Update It | Delete It |

Save Target Defocus |

Operations with current Navigator item
(Goto Map Acguire State | (Goto Scheduled State |

Add Map Acquire State to Table |

Restore Prior State | Forget Prior State | ?|

Prior: None
LD CamMagSp Int Def Exp Bin Frame Name

- 234 JuP 838 - 100 2 1.9x1.9 Atlas C2 150um
- 2 280 7uP 8655 - 1.00 2 1.9x19 Square
R 2 45K 6nP 396 - 800 1 3.7x3.8 C230 Parallel 6.97 e/A2/s

o On the microscope computer, make sure beam settings were updated according with
Atlas imaging state.

2. Setup montage parameters
o in Navigator tab > Montaging & Grids > Setup Full Montage
= Make sure magnification is set to 34X.
= Make sure binning is set to 2.
» On Glacios + K2,number of pieces should be 6*6 with an overlap of 15%-20%.
= Make sure other settings are in agreement with the Montage setup window bellow.
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Montage Setup

Camera
 Ceta

® K2 Summit

FITTING TO NAVIGATOR AREA: Change mag
to adjust number of pieces. Changing mag,
binning, overlap, or "Move stage” will refit to area

Magnification: 34% Binning: 2 %

Pixel size: 231 nm

Number of pieces in X: |@ = : |6 =

Piece size in X: 1776 v- [1784

Qverlap in X: 286 Y: [286 Reset |
Minimum overlap: 15% % and |D-5 micron
Total Area: 9226 x 9274 pixels
_ Update |
2129.3 x 2140.4 microns
[v- Move stage instead of shifting image

[ Skip pieces outside Navigator item |0
[ Do full rectangle; ignore list of pieces to skip

[v Ask about making map after each montage

[ Use Montage Mapping, not Record parameters
v Use View parameters in Low Dose mode

[ Use Search parametersin Low Dose mode

[~ Use continuous mode with settling factor |0-5
¥ Tiurn off Drift Correction for stage montage

[ Use settings for high-quality stage montage

OK Cancel | 2 |
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» Press OK > The file Properties window will open.

= If you are screening more than 10 grids, change 360 to 3600 in Maximum number
0s sections.

= Make sure settings are in agreement with the image of the window bellow.
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File Properties
~File type
~Save images to

® MRC stack file

" HDF stack file

! TIFF file (one image per file)

¢ Series of TIFF files listed in an Autodoc file
1 JPEGi file (one image per file)

= I'ype of compression in TIFE or HDFE file
C'Nonhe  C ZIP @ LV T JPEG

~Image data treatment

—Save non-float data as— When saving 16 bit data
" Bytes @ Truncate above 32767
@ Integers 1 Divide by 2

) Subtract 32768

Percent of pixelsitotruncate converting/to bytes
As black (0): [0-2 As white 0.2
~Metadata
~Save in extended header——
[v" Tilt angle
[v Intensity

[v Stage position
[ Magnification

[ Exposure dose

Maximum number of sections: ’3500
(Be generous)

[v" Save extra information in a .mdoc' metadata file

[+~ Skip this dialog in future (re-enable in File menu)

OK Cancel | ﬂ
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» Press OK, then save the mrc file in the work directory with a meaningful name i.e.
“Atlases.mrc”.

3. Manually collect atlases or run the gridmaps script
1. Optional: Manually run cassette inventory
= After grid introduction, the autoloader initialization takes a few minutes.
= in the TUI, Make sure Autoloader elements temperatures are colder than -170°C.
This is particularly important for the cartrige gripper, the autoloader element
which grap the specimens.

Camera Tune Autoloader  slign il
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— Status

Temperature Control n

— Statuz
Al Mitrogen Temperature

— Dewar levels

Autoloader 94 % 10k 02 min

Colurmn 94 % 13k 37 min

— Temperatures

Docker 0.3 K 1828 °C

Halder _ FI3K -1939°C
JEF 3T

Cartridge qripper 91.7 -181.4 %

utoloader Diewar fau 1952
Columnn Drewar FBEK 1945 °C

= in the TUI, press on Inventory button and wait until autoloader finishes the
inventory. If you did not load a full cassette, you can press on stop inventory once
the last loaded position was mapped.
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2. Automatically collect atlases with the gridmaps script
= To fasten Atlases acquisition, turn on turbo always on in TUI.

= In Serial-EM Script tab > run > gridmaps.

Autoloader {User) A

— Cazzette
Drock

I Options [

— Cartridge

— Yacuum
| Undack I (®) Turbo duto OFf [default]
() Turbo Always On
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| Initialize | |L|:uader-|:_l,lcle| | WacLum On
| [Fwventary |

Edit Slot State

Load

Inload
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Leave cartridge on CompuStage
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* The interface will ask three questions:
1. Did you insert 150 um C2 aperture ? : if not, refers to section 3.1, then
press Yes.
2. Please switch on the 'Standalone camera' in the camera/shutter menu in -
only press 'OK" if it's done: In TUI, buttom must be yellow. Otherwise, press
on it.

Setup  Search Camera Tune  Autc * ¢

[ Mode |Bias/Gain] Shuter JIS2]

Camera: | BM-Ceta bt [ ] Dizable CCD shuttering
Inteqration time [z 1 4l| () Post-specimen

(®) Pre-specimen [&ltemate shutter]

Sampling: |1 v
Readout ares: |Half

Image size: 2046 x 2048

| Search || Preview | | Acouie |

[ nset | [AuoFocus| [ Lierrr | || ||| Standslone Camers |

3. Do you want to launch the inventory with a 16min delay ? : Look at the
autoloader temperatures as indicated in section 3.1.a. If Cartridge gripper is
colder than -170°C, press No. Otherwise, wait for temperature to be cold
enough OR press Yes.

= Wait to see the few first Atlas tiles.
» Doing the Atlas for one grid takes approximately 10 minutes.

3. Manual Atlas collection
= This is to run a grid map on a single grid.
* In the Montage Controls Panel, press Start.

;l il Montage Controls ll

Start Prescan ‘ | 0 %

- | Options Current Z

F Y
Prescan1 —

Bin: Overview 1
[v" Correct drift
[ Change focus with height

[v~ Show overview at end

[v~ Align pieces in overview

[ Treat as very sloppy montage

= Once the atlas run is done, make sure it had been saved as a map in the navigator
windows. Otherwise, press New Map in the navigator windows.

F S
-
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_|olx]
Label: |’154-69 [~ Registration point 1 é’ [ Corner point (C) ﬂ

Color |R6d j lv/Draw [ Rotate whenload [ Foranchor state

#522 Note:

[v Acquire (A) [ Tiliseries [ Newfile atitem [ New file at group

Set: File Props | Imaging State | s/ Params | Filenarme | Focus Pos |

Add Stage Pos | Registration 1 él Draw: [ Allreg. [ None [+ Labels
Add Points | [~ Collapse [~ ShowAcquire [~ Editmode [~ Edit Focus

Add Polygon | Label Color X Y Z Type Reg. Acg. Note
Add Marker | 1 Blu 2.5 7.0 20.0 Map 1 Se ~
2 Blu 2.5 7.0 20.0 Map 1 Se—
Moveltem | |3 Blu 25 7.0 20.0 Map 1 Se
4 Blu 2.5 7.0 20.0 Map 1 Se:
Update Z
platez_| IS Bu 25 7.0 200 Map1 Se
Go To XY | 6 Blu 2.5 7.0 20.0 Map 1 Se:
7 Blu 2.5 7.0 20.0 Map 1 Se
GoToXyZ | g Bu 25 7.0 200 Se
Go To Marker |
Load Map |
|__Newwap |
Anchor Map |
Delete Item |
Realign to Item |
1 > |

4. Select and Load a Grid

1. Look at your Atlases and select the first Grid to screen
o Double click on each grid map in the navigator window
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Add Stage Pos | Registration 1 él Draw: [ Allreg. [ None [ Labels
Add Points | [~ Collapse | ShowAcquire [ Editmode [ Edit Focus

Add Polygon | Label Color X Y  Z Type Reg. Acg. Note
AddMarker | [ Blu 25 70 200 Map1 Se~
2 Blu 25 7.0 20.0 Map 1 Se—
Moveltem | |3 Blu 25 7.0 20.0 Map 1 Se
4 Blu 25 7.0 20.0 Map1 Se
Update Z
pdatez_| |5 Bu 25 70 20.0 Map1 Se
GoToXY | |6 Blu 25 7.0 20.0 Map 1 Se
7 Blu 25 7.0 20.0 Map 1 Se
GoToXYZ | | Blu 25 7.0 20.0 Map 1 Se
Go To Marker |
LoadMap |
New Map |
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Delete ltem
Realign to ltem
< | |

o Decide the grid you wish to screen first

2. Introduce the Grid in the column
o In TUI, select the cassette position of the grid to be loaded, then press on Load.
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3. In TUI, select "Turbo Auto Off (default)"
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e — Cazzette Undock
- Leave cartidge on CompuStage
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5. Record square maps

1. Setup the microscope for Squares imaging
o On TEM user interface (TUI) : Autoloader or Tune tab > Apertures panel : select

condenser 2 30um or 50um.
Apertures b
Condenzer 2 | 30 w |

Selected Areal | [none] ~

o On Serial-EM : Imaging States window > double click on Square imaging state.
X

Add Current State | Name: IAtIas C2 150um

Go to Selected State Update It | Delete It |

Save Target Defocus

Operations with current Navigator item
Goto Map Acquire State | | GotoScheduled State |

Add Map Acquire State to Table

Forget Prior State

Restore Prior State

Prior: None

LD CamMagSp Int Def Exp Bin Frame Name

1.00 2 1.9x1.9 Atlas C2 150um

- 234 7JuP 838
- 2 280 7JuP 65.5
R 2 45K 6nP 396 -

1.00 2 1.9x1.9 Square
8.00 1 3.7x3.8 C230 Parallel 6.97 e/A2/s

o On the microscope computer, make sure beam settings were updated according to Atlas
imaging state.
2. Open the column valves.

3. (Optional) Determine the overall eucentric height.
o In Serial-EM, center a square in the middle of the grid.
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1. add a marker (green cross) by left-clicking on a square.

2. in the navigator windows press the go to marker button. Wait for the stage to
reach the specified position.

3. take a record image.

;l il Camera & Script K2 Summit Ll

Setup Tnal Record

View ‘ Focus

Preview‘ Search ‘ Resume

STOP ‘

F
IanualScre{ - gridmaps

Fs . i r
- ignToP-o -
4. if the square is off-center: keep pressed the right mouse button, grab the center of

the square to the center of the screen, and release the button. Wait for the stage to
reach its position.

o In Tasks tab > Eucentricity > press on Rough Eucentricity.
o Once eucentric height was determined, in navigator windows, select the line of the
corresponding atlas and press on Update Z button.

4. Correct for the coordinate discrepancy between Atlas and Square magnifications
o In the Navigator windows, double click on the Atlas line to load it.
o On the Atlas, look for the feature which is easily recognizable. It is recommended to
choose a feature in the vicinity of the area of interest.
o Add a Point on the feature

1. In the navigator windows, click on Add Points. The button Will change to Stop
Adding.
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Add Palygon Label Color X ¥ Z Type Reg. Acg. Mote

Acld Marker 1 Blu 25 7.0 200 Map1 Se~
_— | Bilu 25 70 200 Map Se—
Move Item 3 Blu 25 70 200 Mapi Se
Update Z 4 Blu 25 70 200 Map1 Se
—_— |5 Biu 25 7.0 200 Map1 Se
Go To XY 6 Bilu 25 70 200 Map1 Se
7 Biu 25 70 200 Map1 Se
_GoToXyZ | g Bu 25 70 200 Map1 Se.
Go To Marker
Load Map
Mew Map
Anchor Map
Delete ltem
Realign to tem
-
| I _"[-

2. Click on the chosen feature.
3. In the navigator windows, click on Stop Adding.

o Make sure the Point is selected in the Navigator windows.
o In the Navigator windows, press on Go To XY, then wait for the stage to reach the feature
position.
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Color [Hed E| [+ Draw [~ Rotste whenload [T For anchor state
#522  Note: |
[+ Acquire (A) [ Tiltseres [ Mew file atitem [~ Mew file at group
Set File Props | Imaging State | = I-‘urc"l'.c] f |':r'urr":| Focus F'Dﬁl
Add Stage Pos | Registration ‘Ii‘ Draw: [~ Alireg. [ Mone [ Labels

Add Points | [~ Collapse [ Show Acguie | Editmede [ Edit Focus
Add Polygon Label Color X ¥ Z Type Reg. Acg. Mote
Add Marker 1 Blu 25 70 200 Map 1 Ses
e — 2 Blu 25 70 200 Mapi Se—
Move ltem 3 Biu 25 70 200 Map 1 Se
4 Blu 25 70 200 Map1 Se
Update Z
] Blu 235 40 200 Map1 Se
6 Bu 25 70 200 Map1 Se
7 Blu 25 70 200 Map1 Se
_GoToX¥Z | g Bu 25 7.0 20.0 Map 1 Se
Go To Marker '
Load Map
New Map
Anchor Map
Delete tem
Fteﬂ' n to item

o In the Camera & Script panel, press on Record.

-| F|camera&sScript K2 Summit _|

Preview‘ Search ‘ r'l':.'l'_w_ll'l':." STOP ‘

Setup

View ‘ Focus

F Y F

lanualScr — gridmaps |~

- - ‘l
ignToP-o -

o Find the feature in the newly recorded image. If necessary, recenter the feature with the
same method presented in section 5.2.d.
o Add a Marker on the chosen feature, i.e. simply do a left click which will draw a green

Cross.

o Make sure the Point is still selected in the Navigator windows.

o In Navigator tab, click on Shift To Marker.... A new windows will open, indicating the X
and Y translation (in um) to apply to align the feature in at square magnification to the
one at Atlas magnification. If this value make sens, i.e X and Y shifts are in the 10 -» 50
um range, press OK.

o If you did a mistake, like applying the shift with an atlas/square map selected instead of
the point, the sift can be deleted in Navigator tab > Undo last Shift.

5. Select squares to be mapped.
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o Load the Atlas.

o Add Points in the middle of all the squares that you wish to map.
o Change Points status to Acquire.
* In Navigator windows:
1. Check the Collapse radio button.

Add Polygon Label Caolor X s £ Type Reg Acq. Mot
Add Marke 1 Blu 249 -139 200 Map? Sec [l - Alases. mro -
e — 2 Bl -249 139 200 Mapl Sec1-AHases mre
I ulsiahanl i Ble 28 -39 200 Map! Sec - Alases mrc
Update 7 9 Ble -29 133 200 Mapi Sec 1-Alases.mrc
~— 5 Bl 29 139 200 Mapi Sec 4 - Alazes.mrc
EaTaxy [ Blu =28 <138 B0 Mﬁ | Bec b - Alases.mic
o TS E
Go To Markar
Load Piece

W Navigator: nanay = Dl!l
Lokl | 754 IT  Registrefon point 1 ij T Comerpaint (5] il
Caolor |Fad "I F Drew [T Rototewhenlond [T Foranchorsime

#7416 Mot
r_.#mljaw |-_|II<_|:- EE I-I e fil 2t e |-I =y fil et group
Sat = '|.:.-'.J |Faging '_'-.'-:I o Harnar .sJ i By :J FocieFa .s]

#dd Slege Pos | pagistration 1jj Draw: [~ Allrag. [ Mone [+ Lebals
Addd Paints [~ ShewAcquire [ Editmode [ EdilFocae

1] | M

2. Select the group of items.
3. Check the Acquire (A) radio button to activate the Points.

Load Piece

W Mavigator: nav.nav 3 - |3 I!I
LHI].‘I—. I Regstetion point 1 j [~ | Camer point (2] i
Caolor |Flad —I " Dreew [T Potate when lood! [T Forancher stole
#716 Mot
[T Tilteeries [T Mewfleatitem [ Newfie at group
Sat e 1.::;'.] Iraging '_'_'n:I S Farart _-.J FilEras -.'J Foie '-n]
Add Slage p"",l Fegistration 1 ij Diraw: [ Allreg. [ Mone [ Lebals
AddPairts | 7 Collapse [~ ShowaAcguire [ Editmade [ EdilFocs
Add Polygon Label Color X kg £ Type Reg Acq. Note
Add Marke 1 Blu =28 <138 200 Mapil Secl- Alases.mro -
“=- 2 Ble -29 -139 200 Mapl Sec1-AHases mre
el lantd 3 Blu -89 133 0.0 Map! Sec £ - Alases.mrc:
Update 2 . Ble -29 -39 200 Map1 Sac1- Alases.mrc:
——— 5 Biu 28 -39 2.0 Mapi Becd- Alazes.mrc
o Ta Wy &

Blu 249 138 0.0 Mapi Sech - Alases.mrc
10 ite | [ s 185 10 194 All A

do TowyE

Gio T Markar

al I Ef

4. Uncheck the Collapse radio button. All Points should display a A.
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W MNavigator: mavanay = |0 Iﬁl
Labet 155 ™ Registreton point 1 ij [ Comes pain{C) k|
Color |Fad vi | Drmw [T Fotatewhen lood| [T Foranchor siois
#7 Mot |
[+ Acques(®) [T Tiltzsre: [ Mewfleatiom [ Mewfile at group
Sat Fi= '|.:.'.] |Fagimig .'-.'-:I =} .'.".-] EilEr .'::] FOcie '-..-]
Add Stage Pos | Fegisirstion 1 ij Dirsw: [~ Allreg. [ Mone [+ Labals
AddPoints | [ Collapse [ Shewachuire [ Editmode [ EdiFocd
Add Polygon Label Caolor X s £ Type Reg Acg. Mot
Add WMarke 1 Blu 249 -138 200 Map) Sec - Alazes.mrc =
- 2 Blu =49 -139 200 Mapl Sec1-AHases mre
__Movelem | |3 Ble -9 133 200 Mep! Sec I - Allases mc
UEZ 4 Bl 248 139 200 Map? Sec 1- Atlazes.mrc
~— 5 Bl 29 139 200 Mapi Sec 4 - Alases.mrc
Go To Xy i Blu =28 <1389 0.0 Mapi Sech - Alases mrc
o To X2 166 Fed 3000 3053 200 Pi A,
G To Markar 167 Bed 2500 2390 200 P A
—_— 188 Fed 2087 1644 200 Pt A
Load Fieca 183 Fed 15398 G316 200 R A,
1580 Fed 1034 2h2 200 A A
191 Fed B21 -438 200 A i,
152 Fed 197 17118 200 Pt A
193 Bed -1 -1757 200 P A
194 Fed -¥.2 -1298 200 Pt A
i I o

o (Optional) Go through all the points to correct for centering.
* In the navigator windows:

1. Select the first Square Point.

2. Press Go to XY button, then wait for the stage to reach the square.

» In the Camera & Script Panel, take a Record.
= |f the Point if off-centered:

1. Make sure the Point which is selected is the one you want to move.
2. click on Move Item button in the Navigator windows. The button will change

to Stop Moving.
W MNavigator: mavanay = |0 Iﬁl
Labet 155 ™ Registreton point 1 ij [ Comes pain{C) k|
Color |Fad vi [ Dmew [T Ratats whenlood| [T Foranchorsiols
#7 Mot |
[+ Acques(®) [T Tiltzsre: [ Mewfleatiom [ Mewfile at group
Sat Fi= '|.:.'.] |Fagimig .'-.'-:I =} .'.".-] EilEr .'::] FOcie '-..-]
Add Siege Pos| megicrstion 1 ij Diraw: [ Alleg. [~ Hons [« Labals
AddPoints | [ Collapse [ Shewachuire [ Editmode [ EdiFocd
Add Polygon Label Caolor X s £ Type Reg Acg. Mot
Add WMarke 1 Blu 249 -138 200 Map) Sec - Alazes.mrc =
2 Blu =49 -139 200 Mapl Sec1-AHases mre
3 Bl -249 139 200 Map! Sec - AHazes mrc
UEZ 4 Bl 248 139 200 Map? Sec 1- Atlazes.mrc
~— 5 Bl 29 139 200 Mapi Sec 4 - Alases.mrc
o ToXy 1 Bllu 28 <138 H0 Map Bec b - Alases.mrc
o To X2 166 Fed 3000 3053 200 Pi A,
G To Markar 1687 Red 2508 2390 200 F &
—_— 188 Fed 2087 1844 200 P A
Load Fieca 183 Fed 15398 G316 200 R A,
1580 Fed 1034 2h2 200 A A
191 Fed B21 -438 200 A i,
192 Fed 197 -1118 200 F A
193 Fed -M.1 757 200 A A
184 Fed -392 -1288 200 R &
i I o

3. Click in the middle of the Square.

https://bsi.inscog.eu/

Printed on 2026/03/14 20:05



2026/03/14 20:05 21/30

The Screening Pipeline

4. Click on the Stop Moving button.
= Repeat these steps for all the Square Points.

6. Automatically collect squares maps and determine their eucentric height.
o Menu > File > Open New. Save a mrc file wherein Square maps will be saved.
o In menu > Navigator tab > Acquire at Items: start square mapping
1. Tick Acquire and save image or montage & Make Navigator map radio buttons.
2. Make sure that IMAGES will be saved into the file: directs toward the previously

saved mrc file.

3. Tick the Rough Eucentricity option and make sure it will be performed at every

item.

4. If you plan to leave the microscope room while it records squares maps, tick the

close column valves at end option.
5. Press GO.

Acquire at Items

Parameters for: | Mapping Final Data

Primary Action
@ Acquire and save image or montage
[v" Make Navigator map

[ Skip saving to file

 Acquire multiple Records Setup
1 Acquire tilt series

¢ Run script ’Screening-Ho\es j

Primary Action-related options
[~ Cycle defocus target in autofocus, drift wait & TS

From) |-2 to |-1 umin 10 jlsteps
[~ Adjust beam tilt & astig for image shift

[~ Do early return with sum of |0 frames

Acquire non-montage images in Low Dose with
( @ Record  View " Search T

IMAGES will be saved into the file:

| square.mrc | 2

Task-related options
[~ Do hybrid Realign to/ltem/Align to Template

|~ Relax stage after final movement
[~ Skip Z moves in initial move and Realign

[~ Skip stage move to itemiif possible

General options

[~ Do subset from index |1 to [121

[~ No message box when errors occur

| [+ Close column valves at end | 4

[~ Retract cameras at end
[~ Send email at end

[~ Hide unselected options

Save Parameters to File Read in Parameters

X
Tasks before or after Primary Action
[T Manage Dewars/Vacuum | Everyitem ﬂl
[ Coma-free Alignment | Everyitem Setup |
[ Correct Astigmatism | Everyitem ﬂl
[ Condition Phase Plate | Everyitem ﬂl
[T Update Dark Reference Every item
i Rough Eucentricity Every item | 3
[ Eucentricity by Focus | Every item M
[ Autocenter Beam | Everyitem Setup
[ Realign to ltem | Every item Setup
[ Cook Specimen | Everyitem ﬂl
[ Fine Eucentricity | Every item
[~ Align to Template | Every item ﬂl
[ Autofocus | Everyitem ﬂl
I Wait for Drift | Every item ﬂl
[~ Run Script before Action | Every item
Script to run: |Nlaster j

Primary Action inserts here
[ Run Script after Action | Every item, after:

Script to run: |Z-by-Focus j

[ Hide unused tasks Restore Default Order

Cancel | ﬂ

GO Postpone
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6. Prepare Serial-EM for screening

1. Setup the microscope for Low Dose imaging

o On TEM user interface (TUI) : Autoloader or Tune tab > Apertures panel : select
condenser 2 30um and Objective 100um.

Apertures b

Condenzer 2 | 20 w Adjust

Objective 100 Adjust

Selected Areal | [none] ~ Adjuzt

o On Serial-EM : Imaging States window > double click on C2 30 Parallel imaging state.

x|
Add Current State | Name: ‘Aﬂas C2 150um

Go to Selected State Update [t Delete It

Save Target Defocus
Operations with current Navigator item
Go to Map Acquire State | Go to Scheduled State

Add Map Acquire State to Table

Restore Prior State Forget Prior State

==J

Prior: None

LD CamMagSp Int Def Exp Bin Frame Name

- 234 7JuP 838 2 19%x1.9 Atlas C2 150um
- 2 280 7uP 655 - 100 2 19x1.9 Square
R 2 45K 6nP 396 - 800 1 3.7x3.8 C230Parallel 697 e/A2/s

o Make sure the Low Dose panel is activated.
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;l £| Low Dose Control
[* Low Dose Mode

[ Continuous update (see tooltip)

7]

@ None ( Focus ¢ Trial

{Deﬁne position of area

Position on tilt axis: | um

Goto: vie

Foc.

Tri. | Rec.

Seaq. |

[ Set Reset |

{Additic}nal beam shift

Offsets for: ® View ( Search
Defocus: -100— Shift: Set | Zero |

Blanked
;l Options Blank

[ BLANK BEAM when screen down
[ Normalize beam through View
[ Keep Focus and Trial identical

v| F| T| R

S |

{Cupy current area settingsto————

Balance Shifts

[+ Rotate inter-area axis 0

deg

2. Correct for the coordinate discrepancy between Square and Low Dose View magnifications
o In the Navigator windows, double click on a Square line to load it.
o On the square, look for the feature which is easily recognizable.

o Add a Point on the feature

1. In the navigator windows, click on Add Points. The button Will change to Stop

Adding.
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_lolx
Label:[15-59 [ Registration point 12‘ I Comer point (C) [
Color |Fed *|  Draw [~ Rotstewhenload [C For anchor state
#522  Note: |

[+ Acquire (A) [ Tiltseresz [ MNew file atitem [~ Mew file at group
Sat File F‘mps] Imaging State ] TS F'aramsl Filenarme | Facus le

Add Stage Pos | Registration 12‘ Draw: [~ Allreg. [ None [+ Labels

[" Collapse [ Show Acguire [ Editmode [ Edit Focus
Add Paolygon Label Colar X b Z Type Reg. Acg. Mote

Add Marker 1 Blu 25 7.0 200 Map1 Ses
_— | Bilu 25 70 200 Map Se—
Move Item 3 Blu 25 70 200 Mapi Se
Update Z 4 Blu 25 70 200 Map1 Se
—_— |5 Biu 25 7.0 200 Map1 Se
Go To XY 6 Bilu 25 70 200 Map1 Se
7 Biu 25 70 200 Map1 Se
_GoToXyZ | g Bu 25 70 200 Map1 Se.
Go To Marker
Load Map
_ NewMsp |
Anchor Map
Delete ltem
Realign to tem
-
1| e

2. Click on the chosen feature.
3. In the navigator windows, click on Stop Adding.

o Make sure the Point is selected in the Navigator windows.
o In the Navigator windows, press on Go To XYZ, then wait for the stage to reach the
feature position.
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25/30
_lolx]
Label: 15152 [~ Registration point 1 i' I Comer point (C) 2
Color [Hed E| [+ Draw [~ Rotste whenload [T For anchor state
#522  Note: |
[ Acquire (&) [ Titseies [ Mew file atitem [ New file at group
Set File Props maging State | = I-‘urc"l'.c] f |':r'urr":| Focus F'Dﬁl

Add Stage Pos | Registration ‘Ii‘ Draw: [~ Alireg. [ Mone [ Labels
Add Points | [~ Collapse [ Show Acguie | Editmede [ Edit Focus

Add Polygen
Add Marker
Move ltem
Update Z
Go To XYZ
Go To Marker
W
New Map
Anchor Map

Label Color X

Z Type

Reg. Acg. Note

Biu
Biu
Blu
Biu
Blu
Blu
Blu

25
25
25
25
2.5
25

Pl 00 = 0 L0 B b RO o=

70 200
70 200
70 200
70 200
70 200
70 200
70 200

Map 1 Ses
Map 1 Se—
Map 1 Se
Map 1 Se
Map 1 Se
Map 1 Se
Map 1 Se
Map 1 Se

o In the Camera & Script panel, press on View.

;I LI Camera & Script K2 Summit il
Setup View | Focus Trial Record
Preview Search | Fesume STOP

lanualScree - gridmaps - ignToP-ob -

o Find the feature in the newly recorded image. If necessary, recenter the feature with the
same method presented in section 5.2.d.
o If you have trouble finding the feature, use the fluo-screen and the joystick:
1. lower the fluorescent screen with the console button indicated in the lower panel of
the TEM User Interface.

B

MF X: ‘

L1: Mormalize all

L2: Reset Defocus

. Spotsize - Nano probe Dose: 0.00 e/Azs
Ri: Screenm

Rz rgeel Screen: 0.000 nA SA 45000 x

High tensior
Defocus:
Spot size:

2. with the joystick, move the stage so that the desired feature is in the green square
(K2 area) on the fluorescent screen.
3. Lift up the fluorescent screen with the same console button.
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o Add a Marker on the chosen feature, i.e. simply do a left click which will draw a green
Cross.

o Make sure the Point is still selected in the Navigator windows.

o In Navigator tab, click on Shift To Marker.... A new windows will open, indicating the X
and Y translation (in um) to apply to align the feature in at square magnification to the
one at Atlas magnification. If this value make sens, i.e X and Y shifts are likely lower than
10um, press OK.

o If you did a mistake, like applying the shift with an atlas/square map selected instead of
the point, the sift can be deleted in Navigator tab > Undo last Shift.

3. Correct for coordinate discrepancy between View and Record Magnifications.
4. Select the focusing area

1. Center a hole. If you plan to record images at the hole periphery, center the camera
closer to a hole edge.
2. Take a View and correct position if necessary.
3. In the Low Dose control panel:
= Tick the Focus radio button (1).
= Make sure Keep Focus and Trial Identical is not thicked (2).
= Make sure Rotate inter-area axis is ticked (3).
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|

;l £| Low Dose Control il

[+ Low Dose Mode

[ Continuous update (see tooltip)
{Deﬁne position of area

" None |® Focus 1(" Trial

Position on tilt axis: | 152 um

Maximum area separation: 1.28 um

Go to:
Additional beam shift
{I_ Set Reset |

Offsets for: ® View ( Search
Defocus: -100— Shift: Set | Zero |

Vie. Foc. Sea. |

Tri. | Rec.

Blanked
;l Options
[~ BLANK BEAM when screen down
[ Normalize beam through View

Blank

||_ Keep Focus and Trial identical| 2
Copy current area settings to
{ v F| 7] (R s
3 Balance Shifts
[v" Rotate inter-area axis 0 deg

4. On the view image, left-click between four holes. This will move the focusing area to this

place.
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focusing
area

5. Tick the None radio button to leave the focus display.

5. Create a reference hole
1. Center a hole. It must be non-empty, with an ice thickness representative of your grid,
and free of ice contamination. If you plan to record images at the hole periphery, center
the camera closer to a hole edge.
2. Take a View and correct position if necessary.
3. Adjust the camera field of view to capture a single hole in the image.
= Note: For gold grids, have a little piece of the surrounding holes help in
downstream alignment.
Press Setup in the Camera & Script panel.
Tick the View radio button.
Adjust the Camera field of view with the Area Size buttons.
Press Acquire to take a snapshot and Adjust the area size if necessary.

b

4. In the Buffers Control panel, press on P to save the reference hole image in this buffer.

6. Center the Objective aperture.

o Note: Be very careful ! for this step, you will need to work in diffraction mode. Direct
exposure of the camera sensor with the direct beam may result in damages of the
electron detector.

1. Center on carbon or gold support film.

2. In the Low Dose Control panel, press the Rec. button to switch the beam from View to
Record setup.

3. Lower the fluorescent screen as described in section 6.2.

4. On the microscope Console, press the Diffraction button.

5. Recenter the direct beam in the small red circle of the fluorescent screen with
multifunction X & Y knobs.
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6.

8.
9.
10.
11.

With the mouse knob, change the sensitivity of the fluorescent screen to make the
objective aperture shadow visible.

. In the TEM User Interface, on the Apertures panel, press the Adjust button next to the

Objective aperture selector.

With multifonction X & Y knobs, center the objective aperture around the direct beam.
Deselect the adjust button in the Apertures panel.

Turn off diffraction mode.

Lift the fluorescent screen.

7. Center the low-dose beams on the camera.

1.

ouUv ke WwN

10.
11.

12.

13.

14,

15.

Move to a empty area (empty hole or brocken square)

In the Low Dose Control panel, tick Continuous Update.

Switch to record beam with the Rec. button.

On the console, press the Eucentric Focus button.

Lower the fluorescent screen.

In TEM User Interface > Tune or Autoloader tab > Direct Alignments panel: press on
beam shift.

With multifunction X & Y knobs, center the beam on the fluorescent screen, then press
Done.

. Switch to View beam with the Vie. button. Tick Set in Additional beam shift. View beam

only need to be centered once.

. With the trackball, center the view beam on the fluorescent screen. Untick the Set

button.

Center the Record beam again as described above.

Switch to Focus beam (Foc. button) and change its diameter with the intensity knob
according with the desired focus surface (depends on your hole spacing).

Center focus beam as explained for the view beam (with Set ticked and trackball).
Switch to Trial beam (Tri. button) and change its diameter with the intensity. Trial beam
will be used for auto-centering and its diameter should fit in the camera field (green
square) on the fluorescent screen.

Repeat Record (Beam Shift + M X/Y), Focus and Trial (Set ticked + Trackball) centering
until all beams stay centered.

Untick Continuous update on the Low Dose Control panel.

8. In an empty hole or a broken square: Menu > Scripts > run > DatasetDefineVacuumintensity
9. measure the dose rate and set up record parameters.

7. Start screening and analyze the results

1. Select a few target holes on each square
o Add Points on the desired holes
o Stop adding and Collapse
o Press A key to define acquisition at all points and Collapse again

2. Manually screen your targets or run the script Screening Holes
o Menu: Navigator > Acquire at Items > Screening-Holes (uncheck Rough Eucentric)
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8. Load the next grid

1. Double-click on the desired grid in the TUI
2. Go back to step 4

9. End your screening session

Save your Navigator

Close your Navigator

Load the Cross Grating Grid in the column (usually in position 1 of the cassette)
Remove the cassette with your grids from the autoloader in the NanoCab
Remove the cassette and your grids from the NanoCab

ke wh e
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