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WEEK 2
JUNE 6/16-17

Overview of cryo sample prep

Introduction to merit badges

Practical: Vitrobot Mark IV and Glacios

Screening microscope (Glacios) in detail

Screening with Leginon
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SCHEDULE
I. Sample purification and grid preparation

a) cryoEM merit badges
b) Chameleon demo 

overview of blot free vitrification vs plunge freezing methods

II. Grid screening & evaluation
a) Sample holders
-Side entry systems: Gatan 626/Elsa holder and loading
-Autoloader systems: autogrid clipping and loading
b) F20 setup and demo of screening with Leginon

III. Cryo-EM data collection
a) Glacios setup and advanced sample 

screening/preliminary data collection with Leginon
b) Krios high res data collection with Leginon

IV. Image (pre)-processing
a) On the fly feedback cryoSPARC live
b) Working with your own data

Core 
knowledge

Sample 
preparation

Processing 
&

Data analysis

Microscope 
operations & 

Data 
collection 
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CRYOEM MERIT BADGES



CRYOEM MERIT BADGES
https://cryoem101.org/selftest/?test=19



PLUNGE FREEZING



PLUNGE FREEZING



WHAT DO GRIDS LOOK LIKE?



WHAT ISSUES ARISE?

Aggregating in ice • Preferred 
orientation

• Particles 
disappearing in ice

• Particles not 
going into holes

• Rejecting 90% 
of particles



WHAT ISSUES ARISE?

Noble AJ, et al. 
Routine single 
particle CryoEM 
sample and grid 
characterization 
by tomography. 
Elife. 2018;7.
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REAGENTS FOR IMPROVING VITRIFICATION OF CRYO-
EM GRIDS USED IN SINGLE PARTICLE ANALYSIS.

[1] Noble et al. (2018) Routine Single 
Particle CryoEM Sample and Grid 
Characterization by Tomography. DOI: 
10.7554/eLife.34257.
[2] Thonghin et al. (2018) Cryo-electron 
microscopy of membrane 
proteins. Methods 147:176.
[3] Drulyte et al. (2018) Approaches to 
altering particle distributions in cryo-electron 
microscopy sample preparation. Acta Cryst. 
D 74:560.
[4] Glaeser et al. (2017) Opinion: hazards 
faced by macromolecules when confined to 
thin aqueous films. Biophys Rep 3:1.
[5] Gatsogiannis et al. (2016). Membrane 
insertion of a Tc toxin in near-atomic 
detail. Nat. Struct. Mol. Biol. 23:884.
[6] Efremov et al. (2015) Architecture and 
conformational switch mechanism of the 
ryanodine receptor. Nature 517:39.

https://www.mitegen.com/product/cryo-em-vitrification-starter-kit/

https://www.mitegen.com/product/cryo-em-vitrification-starter-kit/


REAGENTS FOR IMPROVING VITRIFICATION OF CRYO-
EM GRIDS USED IN SINGLE PARTICLE ANALYSIS.

https://www.anatrace.com/Landing/2020/Mar20-Newsletter
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DIFFICULT SPECIMENS 
Small protein 

• VPP
• Thinner ice 

Protein denaturation/Dissociation of protein complex 
 Continuous carbon film 

 Graphene oxide 

 Cross-linking (GraFix) 

Preferred orientation 

 Tilt stage 

 Cross-linking 

 Detergent 

 Glow-discharging conditions 

 Support film (Graphene oxide) 

 Image analysis (3D classification) 

Flexibility 

 Focused classification (subtraction) 

 Multibody refinement 

Filamentous protein 

• Segmented analysis 

VI. Low concentration 

Multiple blots 

Affinity grids
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ON THE GLACIOS
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WEEK 1
JUNE 6/09-10

WEEK 2
JUNE 6/16-17

WEEK 3
WK OF JUNE 21+

Practical: High end data collection

Data collection on Krios

Leginon automation

Pre-processing / cryoSPARC LIVE


