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Planning of  the room

CryoEM lab requirements:
• Water pipes for microscopes chillers  
• Temperature and humidity control (20ºC, 30%) 
• Hood for handling ethane (?) 
• Oxygen and ventilation system 
• Smoke sensors, fire extinguishers and sprinkles   
• Nitrogen supply for the microscopes

Talos Arctica with 
Spicer cancellation field 

Titan Krios on a slab 
with Spicer cancellation 
field 



The microscopes… construction time 

the empty room channels for spicers the delivery

breaking walls naked Talos with the cover

Arctica ready in March 2016 Krios ready in June 2016 



The LN2 refilling system
outside: big LN2 tank 

inside: 60 litres LN2 tank 

outside: exhaust for N gas 

inside: LN2 straight into the 
microscopes and tap for daily usage 



Microscopes
Talos Arctica Titan Krios

e-  energy 200kV 300kV

electron source X-FEG X-FEG

condenser lens system C1+C2+ minicondenser constant current C1+C2+C3+ 
minicondenser 

 
objective lens system constant current constant current 

Volta phase plate yes yes

specimen stage Autoloader for 12  
cartridges + single tilt stage 

temperature

Autoloader for 12  
cartridges + dual tilt stage 

temperature
software for microscope 
operation TEM 2.11.1 + SerialEM TEM 2.11.1+ SerialEM

cameras, detectors and filter CCD Ceta + Falcon III CCD Ceta + Falcon III + K2 
summit post GIF

softwares for data acquisition 
and analysis

EPU + SerialEM + Tomo 
Inspect3D, Scipion box

EPU + SerialEM + Tomo + DM3 
.23 + Inspect3D, Scipion box



Some auxiliary equipment 

Manual plunger
Vitrobot

glow discharge 
Pelco easyGlow

glow discharge 
Q globe

Carbon coater Q150T E

Optical microscope



Some auxiliary equipment 

Manual plunger
Vitrobot

glow discharge 
Pelco easyGlow

glow discharge 
Q globe

Carbon coater Q150T E

Optical microscope

Easy fix for 
EasyGlow



A hybrid setup
Internal users External national users

Training

Booking system

National portal

Screening Data acquisition

🤪 😊

Stockholm

Umeå



Training set-up for internal users 
Sample preparation
• How to choose grids, make carbon, make 

graphene oxide, glow discharge grids  
• How to plunge freeze specimens with the 

Vitrobot 
• How to do negative stain if required  
• How to load grids and cassette into the scope 

First microscope operation 
• Microscope parts and basic direct alignments 

(AutoCTF) 
• Low-dose concepts and EPU (or SerialEM) 

usage for both screening and data collection 

Usage of energy filter and K2 detector
• Tomography acquisition (SerialEM and Tomo) 
• Setup of EPU for K2 and first data processing 

steps 
Annual courses and workshops for image processing

Internal users



Portal for national facility applications 

• Attach evidence of the sample quality, homogeneity, monodispersity (SEC-MALLS, DLS) 
• Justify why is it suitable for cryo-EM  
• Include negative stain image if available and preliminary reconstruction if possible 
• Include information an image processing knowledge  
• BAG (95% time) and Rapid access (5%) applications 
• Charge for users 5000SEK (~500€) per 24h slot 
• Evaluation by a scientific committee of academics appointed by each Swedish University

www.cryoem.scilifelab.se

External national  
users



Screening day… and months…
9h00 11h00 13h00 16h00 18h00

# 🙂 🍕 😶 🤪

• 2-3 different concentrations 
• 8-12 grids 
• grids type (to start R2/2 or Lacey)  
• support (carbon/graphene oxide) 
• pentylammine glow

• Screen until lunch time 
• We use EPU to quickly move and 

change optics 
• Only focus once per grid square 
• Check 4-5 different areas/ice thickness

• Start a data collection if a good grid is 
found 

• If not, re-freeze and check max 6 grids 
• For tomography all with serialEM. If 

promising collect one or two manually. 
Next set-up some o/n. 

External national  
users



Project 2: Membrane protein 

3 

Sample: 0.8 µM, 3µl Grids: C-Flat 1/1, 400# 
Blotting conditions: 3s, 30s wait, 0 offset 
Glow discharge conditions: 40s, 20mA 
Imaging conditions: Talos, 92K, 30 electrons, 
Falcon II  
 

Optimization: 
1.  Grid type 
2.  Glow discharge 

conditions 
3.  Ice thickness 

Uneven particle spread 
aggregation 

300Å 

Sample: 1.25 µM, 3µl Grids: Q 1.2/1.3, 300# 
400#meshBlotting conditions: 3s, 30s wait 
Glow discharge conditions: 60s, 20mA 
Imaging conditions: Krios, 130K, 28 electrons, 
K2 counting 

1.5 month screening 

Final grid condition obtained after 5 screening session on the Talos 
Arctica. 

A screening example



Another screening example

Aggregation on ice holes

Urska Rovsnik



On carbon particles aggregate less but the contrast is very poor

Another screening example

Urska Rovsnik



On graphene oxide particles are nicely separated, but preferentially oriented

Another screening example

Urska Rovsnik



Back to pure ice grids….

Another screening example

Urska Rovsnik



IN IN

OUT

Traceability and on-the-fly preprocessing 

José Miguel de la Rosa



The Wizard

Not true, the user can also choose to 
run Warp on a Windows partition

José Miguel de la Rosa Trevín



Data preprocessing and access/download 

Data acquisition

Workstation 
one per microscope

Staging server

Microscope operator

External user

Data server
- Intel Core i7-6700K (4 cores, 4,0 GHz)

- 2x NVIDIA GeForce 1070

- SSD for /scratch



Data handling and storage infrastructure 

Stefan Fleishmann



Traceability and on-the-fly preprocessing 

José Miguel de la Rosa Trevín



On-the-fly preprocessing 

Import Movies 

Movie Alignment 

Particle Picking 

CTF Estimation 

Scipion Box 

Microscope 

Monitors 

2D Classification  Initial Volume  

3D Classification 

3D Refinement 

José Miguel de la Rosa Trevín



On-the-fly preprocessing



On-the-fly preprocessing 

Import Movies 

Movie Alignment 

CTF Estimation 

Scipion Box 

Microscope 

Monitors 



On-the-fly preprocessing 



On-the-fly preprocessing 



On-the-fly preprocessing: initial model



Scipion: convenient to continue



Single-particle 

Tomography 

MicroED  
(with X.Zou and H.Xu)  

2D-projections 3D-reconstruction 

tomo reconstruction 

2D-projections tilt-series 

electron-diffraction pattern structure determination 

More applications



Tomo: an example



The Stockholm node operation so far
• In Nov 2018 we will celebrate two years of full operation 

• Inaugural symposium in May 2017 

• Full usage of the machines with ~100 national projects and ~80    
internal, run also on holidays  

• Involvement of our staff in a lot of TRAINING  
- 40-45 internal users trained at the microscopes  
- annual image processing training workshops available to the 

whole country  

• Development of SOFTWARE TOOLS for cryoEM data 
processing (Scipion, Relion3.0)



Publications
10 publications plus  3 under review to our knowledge



Cryo-Net 

• Initiative bridging the cryo-EM communities of Sweden and 
Denmark, with the idea of enlarging to the rest of the Nordics  

• Annual international symposiums. First one two weeks ago in 
Copenhagen and another to follow next year in Stockholm 

• Funded research projects between facilities funded 

• Workshops with international speakers/teachers

Umeå 
Stockholm 
Aarhus 
Copenhagen



Future improvement

• Improvement with acquisition of a new tool for grid preparation



Thanks to all research groups at the Department of 
Biochemistry and Biophysics (DBB) at Stockholm University

Thanks to Masanori Mori and Dennis Lorentzen 
(Our TF microscope engineers)


