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SCB unit / cryo-EM service platform

—

Tecnai 12 Polara Arctica
US 4000 Falcon 2 Falcon 3
GIF2002 Krios

Quantum K2

» Felix Weis, Cryo-Electron Microscopy Specialist
* Wim Hagen, Senior Engineer in Electron Microscopy

One third guests over iNext and Direct Access.
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Why SerialEM?



Tecnai 12
* Windows XP, US4000, SerialEM.
* Windows 7, US4000, SerialEM.

Polara

* Windows 2000, GIF2002/film, SerialEM, UCSF Tomo.

« Windows XP, GIF2002/US4000, SerialEM, EPU, FEI Tomo.
* Windows 7, GIF2002/Falcon 2, SerialEM, ERUFEl Tomo-

Talos Arctica
* Windows 7, Falcon 3, SerialEM, EPU.

Krios
* Windows XP, GIF2002/US4000/film, SerialEM.

+ Windows XP, GIF2002/US4000/film, SerialEM, EPU, FEI Tomo.

* Windows XP, GIF2002/Falcon 2, SerialEM, EPU, FEI Tomo.
* Windows XP, Quantum K2, SerialEM, ERU.-FEl Tome-

* Windows 7, Quantum K2, SerialEM, EPU, FEI Tomo.

« 2019: Quantum K3, SerialEM -> EPU, FEI Tomo?



Latest FEI EPU/Tomo
- Only Thermo Fischer microscopes with supported camera’s on Windows 7 software.

Latest Gatan Latitude(S)
- Only Gatan camera’s supported by GMS3 Windows 7 software, regardless of microscope type.

Leginon

SerialEM

- Windows 2000, Windows XP, Windows 7

- Thermo Fischer Tecnai, Titan, Talos, Glacios.
- JEOL

- Hitachi

- Gatan

- TVIPS

- FEI

- AMT

- DirectElectron

- EMSIS (formerly Olympus)

- JEOL Ruby

- STEM from Gatan's DigiScan or Thermo Fischer's STEM imaging.



SerialEM @ EMBL

Light blue is optional Correlation

Manual screening Manual screening

Map grid squares Map grid squares Map grid squares Map lamellae

Correlation Correlation

Setup tomo positions Setup tomo positions Setup tomo positions

Setup holes

Run tomo Run tomo

Run SPA

Acquire high-dose zero
tilt image,
Run tomo

Hybrid, 2D/3D,

. . Tomo & subtomo Tomo & subtomo
single particle tomography

Single particle analysis



Any session

* Load grids, map all grids in lowest usable LM mode -> email.

SPA

« Screen for good squares.

« Select squares/lamellae, map montage in SA mode -> email.
«  Setup acquisition.

Tomo
- Select squares/lamellae, map montage in SA mode -> email.
- Search for targets, setup acquisition.



SPA acquisition

Gatan pc SerialEM:
« Post-actions.
- EarlyReturnNextShot.

» Save uncorrected LZW
compressed tif. :

Support pc with GPU:
* IMOD FrameWatcher.
« IMOD AlignFrames.
« Data stored on EMBL network.
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Journal of Structural Biology
Volume 197, Issue 2, February 2017, Pages 191-198

ELSEVIER

Implementation of a cryo-electron tomography tilt-scheme

optimized for high resolution subtomogram averaging
Wim J.H. Hagen, William Wan, John A.G. Briggs & &

Show more

https://doi.org/10.1016/j.jsb.2016.06.007 Get rights and content
Open Access funded by European Molecular Biology Laboratory

Under a Creative Commons license Open access






SerialEM Tomo acquisition

Gatan pc SerialEM:

- Gatan pc has GPU.

* Dose-symmetric tilt scheme.

*  On-the-fly frame alignment.

* Also save raw frames as uncorrected LZW compressed tif.
« Currently +/- 60°, 3° steps, 41 images, 27 minutes.

« IMOD FrameWatcher & AlignFrames also possible.



Remote & data transfer

Virus scan
Firewall

Bigger support pc

Windows 7
EMBL network 10GB In EMBL domain,

Advantage: Remote to Microscope AND Gatan pc by VNC through Support pc with port forwarder.

1) Microscope pc does not have a free 4x
slot that supports a 10GB card.

2) Some switches cause problems, hence
Thermo Fisher does not allow a switch at all!
3) 1GB Netgear works.




Remote & data transfer

Internal users store data on group shares.
No storage space, no data acquisition!

10Tb storage for external users.
Typically for three months.
Data transfer over EMBL Aspera server.

« Warp data?



Internal training

- Data collection training only.
- EM training on request.

Internal & external sessions

*  Minimise need for operator help.



"HELP
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SerialEM

Maps, EPU, Tomo, Latitude and LatitudeS.
Built-in AutoStigmate, AutoComa (uses CTFFINDA4).
Built-in active beam tilt compensation (so far SPA only).

Very flexible.
Fast support.
Works with everything.

Steep learning curve!



SerialEM Script Repository SerialEM and IMOD
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= viwayetube.comiplaylist?list-PLGeaUWW mzys -0V4jCap
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= EEVoulube™ Q t = o0 & B

SerialEM Introduction Lecture Part 1
EL3DEMC

SerialEM Introduction Lecture Part 2
ELADEMC

I

3 Acquiring a gain reference with SerialEM
SerialEM Lectures and Tutorials N ! ! ELIDENMC

23 videos * 14,694 views * Last updated on Nov 28,
M12

—— SerfalEM Intraduction Lecture Part 4
w BL3DEMC SUBSCRIBE 279 5 EL3DEMC
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Questions?

EMBL i



Latest development
EM-TooIs

Map squares at 2250x.
*  Mark positions.

«  Cut positions and scale to 15Kx Low Dose View
image: virtual maps.

« Align to virtual maps at 15Kx.

Why’?

E.qg. fibrils, a flock here and there..

- Standard approach:
2000 images per day, 10% vyield.

EM-Tools approach:
1000 images per day with 100% vyield.

«  Selection can be done during grid square mapping.




