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. A MODEL OF INTERNATIONAL COOPERATION - ESRF
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| THE STRUCTURAL BIOLOGY BEAMLINES
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. STRUCTURAL BIOLOGY SCALE!

proteins and viruses and Procaryotic cells
small molecules protein complexes vesicles and organelles

Eukaryotic cells

1A 1nm 10 nm | 100 nm|

NMR spectroscopy

X-ray crystallography ;

Size range of object investigated

<= Resolution attainable

Joshua Hutchings, Giulia Zanetti

Biochemical Society Transactions Jun 22, 2018 super resolution
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. COMPLEMENTARY HIGH RESOLUTION SB TECHNIQUES

X-ray Crystallography Cryo-electron Microscopy

N

%)

Nature, 550,167(12 October 2017)
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WHAT IS SINGLE PARTICLE ANALYSIS?



VITRIFICATION OF BIOLOGICAL SAMPLE

4

\ A Pictures and Video Courtesy
Page Gabriel Lander, Scripps
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IMAGING BY TEM
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Pictures and Video Courtesy
Gabriel Lander, Scripps
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Pictures and Video Courtesy
Gabriel Lander, Scripps
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This summed image provides a more detailed
view of the molecule in this orientation




Then we gather all these views and
combine them computationally
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This prﬁvides us wiih a 3D

reconstruction of our molecule



e Titan Krios G3

* Quantum LS energy filter
e K2 summit direct detector

* Volta phase plate

Photo by Cande @ M 01
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. THE CRYO-EM PLATFORM CMO1 — THE TEAM
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ooomMemser

CMO1 Access MODEL: User support
» Single particle experiments only

* Rolling access proposals at any time (direct

ESRF submission)
 Beam time granted by BTAP
» ESRF covers travel and accommodation for

either 2 users or 1 user and 1 shipping

* Pre-characterised samples only

» 2-3 days experiment

Photo by Cande ( M O/l
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. BEAMTIME ALLOCATION- MINIMUM REQUIREMENTS

A .. X n m nn.nn

Kouba et al, NSMB, 2019
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. CMO1 ACCESS MODEL

o ——
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Dayﬁ W Reject proposal ‘

Day 70ish

Day 70ish Collect data
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. USER SUPPORT: DATA MANAGEMENT

SCIPION WORKFLOW
i i ESRF DATA CENTER Drift IsPyB WORKFLOW
T correction e

L 0ate i g | 108 ok o
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pc GATAN

DDN GPFS Motioncor2
NICE storage

CTF Estimation
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. USER SUPPORT: DATA MANAGEMENT

Resolution
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CMO1 PUBLICATIONS

nature

International journal of science

b Tropisetron Serotonin Serotinin + TMPP,

Letter | Published: 31 October 2018

Conformational transitions of the
serotonin 5-HT3 receptor

Lucie Polovinkin, Ghérici Hassaine, Jonathan Perot, Emmanuelle Neumann, Anders A. Jensen,
Soléne N. Lefebvre, Pierre-Jean Corringer, Jacques Meyton B8, Christophe Chipot, Francois Dehez,

Guy Schoehn &Hugues Nury BR

Nature 563, 275-279(2018) Download Citation £

nature structural

& molecular biology

Article | Published: 03 June 2019

Structural snapshots of actively
transcribing influenza polymerase

Tomas Kouba, Petra Drncova & Stephen Cusack
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| cmo1 PuBLICATIONS
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Cryo-EM structure of the human ferritin-
transferrin receptor 1 complex

Linda Celeste Montemiglio, Claudia Testi, Pierpaolo Ceci, Elisabetta Falvo, Martina Pitea, Carmelinda

Savino, Alessandro Arcovito, Giovanna Peruzzi, Paola Baiocco, Filippo Mancia, Alberto Boffi, Amédée

WL W
des GQOrges & Beatrice Vallone

Nature Communications 10, Article number: 1121 (2019) Download Citation %

— QN
NAaIre
COMMUNICATIONS

CryoEM structure of adenovirus type 3
fibre with desmoglein 2 shows an unusual
mode of receptor engagement

=3 HAd3K monomer 1
== HAd3K monomer 2 (4
mm HAd3K monomer 3
== EC2-EC3 module 1
mm EC2-EC3 module 2

Emilie Vassal-Stermann, Gregory Effantin, Chloe Zubieta, Wim Burmeister, Frédéric Iseni, Hongjie Vo)

Wang, André Lieber a2 Guy Schoehn &Pascal Fender

Nature Communications 10, Article number: 1181 (2019) Download Citation &
-HAd3K / EC2-EC3 HAd3K / (EC2-EC3)2
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CMO1 PUBLICATIONS

SCience Home News Journals Topics Careers

REPORT

The structure of a membrane adenylyl cyclase bound to
an activated stimulatory G protein

Chao Qi"-?, Simona Sorrentino®, Ohad Medalia®*, Volodymyr M. Korkhov' 2"

Tinstitute of Biochemistry, ETH Zurich, Zurich, Switzerland.
2Laboratory of Biomolecular Research, Division of Biology and Chemistry, Paul Scherrer Institute, Villigen, Switzerland.
Jinstitute of Biochemistry, University of Zurich, Zurich, Switzerland.

“Department of Life Sciences and the National Institute for Biotechnology in the Negev, Ben Gurion University of the Negev, Beer-Sheva,
Israel.

+"Corresponding author. Email: volodymyr.korkhov@psi.ch
- Hide authors and affiliations

Science 26 Apr 2019:
Vol. 364, Issue 6438, pp. 389-394
DOI: 10.1126/science.aav0778

Molecular Cell

Structural Basis of Transcription: RNA Polymerase
Backtracking and Its Reactivation

Mo’men Abdelkareem = Charlotte Saint-André = Maria Takacs « .. Xieyang Guo ? = Julio Ortiz 5 -

Albert Weixlbaumer 2 7 * Show all authors = Show footnotes

Published: May 15, 2019 = DOI: hittps://doi.org/10_1016/]. molcel 2019.04_029

backtracked
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. PSB PIPELINE ACCESS MODEL

QUALITY OF SCIENCE AND SAMPLE
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. PSB PIPELINE ACCESS MODEL

QUALITY OF SCIENCE AND SAMPLE

BIOCHEMISTRYJ

NEGATIVE STAIN
ELECTRON
MICROSCOP
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. PSB PIPELINE ACCESS MODEL

QUALITY OF SCIENCE AND SAMPLE

b
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SAMPLE PREPARATION FOR HIGH END CRYO-EM
VITROBOT GLACIOS

| COLLECTION

' o L
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ANALYSIS E=ge

VITRIFICATION LOW-END CRYO-EM
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. PSB PIPELINE ACCESS MODEL

QUALITY OF SCIENCE AND SAMPLE
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. SO, WHAT’S NEXT? PERSPECTIVE

Resolution
at present

Resolution \ J

before 2013

Mustration: ©Marta HIGbom/The Royal Sweduh Academy of Sciences



. SO, WHAT’S NEXT? PERSPECTIVE

Transmission
electron microscope
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Cryo-EM sample preparation
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3D refinement &
final high-resolution structure
(20S proteasome)

3D classification

Determination of high-resolufion structure through image processing
The Nobel Prize in Chemistry 2017: High-Resolution Cryo-Electron Microscopy - Scientific Figure on ResearchGgte.
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