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Journal club articles in detail:

1. A comparison of original and modern plunge freezing techniques

Adrian et al. 1984 & Razinknov et al. 2016
These papers are focused on sample preparation methodology.

2. The best voltage for biological cryo-EM

Peet et al. 2019 & Naydenova et al. 2019
These papers deal with the microscopes and cover details of optics and information loss in EM.

3. The beginning of the resolution revolution

Liao et al. 2013

Seminal work on TRPV1 by Yifan Cheng’s lab. Widely considered to be the “beginning” of routine high resolution cryo-EM. The discussion should focus on tl
technological and scientific advancements that made this work possible. There are far too many to explicitly assign, so it is left more open-ended.

4. HIV trimer controversy and Einstein from noise

Mao et al. 2013 & Henderson 2013 & van Heel 2013

The first paper is a cryo-EM structure of the HIV trimer, and the second two are criticisms of that paper’s EM data processing. It is a significant case study in
what can go wrong in EM.

5. Challenges in and recommendations for validating cryo-EM data

Henderson et al. 2012 & Neumann et al. 2018

The first paper is the set of recommendations from the first Electron Microscopy Task Force Meeting, and the second is a more recent approach to validatio
light of the resolution revolution.

6. TBD
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MAIN PARTS OF AN EM
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Example TEM

schematic
One of many typas of TEMs

{may be adustasie by user
dopending on TEM type)
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K3 specs

https://www.gatan.com/K3
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K3 lowers Read Noise with Correlated Double Sampling (CDS)

Standard mode CDS mode
Reset Reset Reset Read, ~
[’ Read, ~ // «— Read, \\*..
Pixel charge )

I Pixel chargel I

l
1

' j
: Time : lime lime X 2 j
Net readout = Read. Net readout = Read. - Read_

https://www.gatan.com/



Vitrifying a biological sample
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cryoem101.org
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An example of an optimal gel filtration profile is shown on the left. The protein complex is
enriched and abundant, and well separated from other peaks (e.g., excess substrate). On
rhe righrt, a less aprimal gel flitrarion proflie for rhe same prorein complex Is shown
(prepared in the absence of its substrate). Note that there are multiple peaks that are not
well resolved, and the major complex species is less abundant.



How thin do | need my sample?

750 nm thick

50 nm

Bacteriophage ($12) E. coli, Salmonella, Cyanobacteria



How thin do | need my sample?
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Electron cryo-tomography analysis of single particles show that the overwhelming majority

of particles adhere to the air-water interface and adopt a limited range of views. Image
from Noble et al. elLife 2018.




https://cryo-em-course.caltech.edu/

Radiation damage K (liquid N2 cocling) 12 K (liquid He cooling)
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Specimen Behavior in the
Electron Beam

R.M. Glaeser’

Lawrence Berkeley National Laboratory, University of California, Berkeley, CA, United States
'Corresponding author: e-mail address: rmglaeser@Ibl.gov

e The first notice- able bubbles appear after the accumulated exposure

(for 300 keV electrons) is approximately 150 e/A . At this high
exposure, high-resolution features would long since be destroyed, of
course, but the macromolecular particles might still be visible.









Directional information loss
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Baumeister et al. (1999) Trends Cell Biol. 9:81



https://3dfsc.salk.edu

DRSO Horme Ao Logn et U ™ Fasanord Logn

Remote 3DFSC Processing Server

This i ar apploation for remotely proocasing the 2D Fouricr shel cormiation
cf oryoEM maps.

Instucticns

11 Gk "Register” an the mavigaton bar ang ofiow 1he astrctons 10 coae o account,

2 Nevigate ‘0 the rocessng o viathe "Scbent joo" ik

O Cripr vour amad sddoss and Oher roqared perameters i the form

You must upicad 3 ob rame, tTAO Yaltmass (m s fooma), & Ul ma jaso e format, asd m
OIHMME POR S08. LICE "SI0mit po-.

4 You shout! reoeime @ emad to confirm your prcessing b 1 you dc not rocelvy & emal, please
Check your spam odes.

5 When vour k00 I compite. You wilroceive another enall with & ink Jo Wew tho reasts.

!!-- !!!:: znﬁl'lu- e R N = P | e N Rdhnin, Curt Nagem Wy T Taes, Dlrvitry L yn v B L T



