THE CRYO-EM BEAMLINE UPDATES
REGULAR AND SOS WORKFLOW

Myosin thick filament, EM map

Chimera, Wikipedia, CryoSol, IUCR, Dectris, Gabriel Lander, Scripps, creative commons
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. CMO1 COMMISSIONING -

PUSHING THE LIMITS

B-galactosidase @ 2.0 A
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Phase plate

Adenovirus protein
(96kDa) @ 3.5 A

BSA (63kDa) @4.4 A
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SURPASSED THE 24 BARRIER!!
Apoferritin at 1.63A

Current World record with latest innovations is 1.2A
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. CMO1-TOWARDS HIGHER THROUGHPUT

* Software Upgrades
e EPU 1.0to 2.9 (AFIS)
e Serial-EM

Outcome
* Higher data throughput
(almost 2.5 times)
* Reduce experimental shifts (3
| i or 6 shifts experiments)
b & * More experiments/year >90

K2 = K3 camera upgrade
(foreseen for mid-2021)
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|ooomMemser

CMO1 Access MODEL: User support
» Single particle experiments only
* Rolling access proposals at any time (direct
ESRF submission)
= . BAG application since Aug 2020

« Beam time granted by BTAP

* Pre-characterised samples only

Photo by Cande ( M 01 ,
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. BEAMTIME ALLOCATION- MINIMUM REQUIREMENTS

Kouba et al, NSMB, 2019
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CMO1 EXPERIMENTS

nature structural & molecular biology

Glutamate receptors
Synapse maintenance
Neuronal disorders

Resolution 7-8 A
Data size: 13 TB

NNT Transhydrogenase
Crucial Metabolic enzyme

Resolution 2.9 A
Data size: 8 TB
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nature chemical biology Science
R Adenylyl cyclase cAMP
Ferritin-Transferin 3 3

Receptor complex

i signalin
Potato Virus X e s e
Nano medicine

S GPCR Receptors
Nano medicine

Resolution 3.9 A
Data size: 8 TB

Resolution 3.4 A
Data size: 9 TB

Resolution 2.2 A
Data size: 7TB

USER EXPERIMENTS IN CMO1

W USER DATA in TeraByte:

Belgium = Number of Experiments

Switzerland Czech-Rep

m Number of publications

11
Russia 19
Italy Industry
India - France
sweden 5

2017 2018 2019 2020 2021

1

Spain

Compressed  facter
Germany data format camera
Faster
Acquisition
software

Molecular Cell

Replisome complex:
Genome stability,

Photosystem |

CCT Chaperonin
mTOR pathway

Resolution 2.5 A
Data size: 17 TB

Resolution 4 A
Data size: 15 TB
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,{,?-;’ Serotonin Receptor

2% Resolution 3.2 A
3“{ Data size: 6 TB

Expressome
k Transcription-Translation
coupling
Resolution 3.0 A
Data size: 20 TB

Hantaan Virus
Nucleocapsid

Resolution 3.3 A
Data size: 6 TB

Influenza virus
RNA Polymerase

Resolution 3.3 A
Data size: 8.5TB

Chikungunya virus
NSP1 protein

Resolution 2.6 A
Data size: 11 TB
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. CRYOEMPROCESS - REAL TIME DATA PROCESSING

Import Movies

Movie alignment (Motioncor2)

IsPyB Xmipp — Max shift
(EX1) ——
gCTF estimation CTFFind4 estimation
SCIPION | User Xmipp — CTF consensus
workflow | experiment |
\ T\ (SMIS)
| Particle picking

2D classification

3D structure ???
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. CMO1 : EVOLUTION IN USER SERVICE - BAG SYSTEM
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. SOLUTION TO STRUCTURE (SOS) PIPELINE

QUALITY OF SCIENCE AND SAMPLE

=

BIOCHEMISTR - ER

NEGATIVE STAIN
ELECTRON

IBS EM Platform MICROSCOP

SCREENING

SMALL DATA
COLLECTION 3

HER ) ]
IMAGE
ANALYSIS e | o

IBS EM Platform

VITRIFICATION LOW-END CRYO-EM
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. SOLUTION TO STRUCTURE (SOS) PIPELINE

http://www.esrf.fr/home/UsersAndScience/Experiments/MX/About_our_bea
mlines/CMO01/Solution%20t0%20Structure%20Service%20(SOS).html

SOLUTION TO STRUCTURE (SOS) SERVICE

Solution to Structure (SOS) Service

SOLUTION TO STRUCTURE (SOS) We are offering, mainly for users who have no or very limited access to cryo-electron
SERVICE microscopes an extended service for a limited number of experiments. This service can start

from a liquid sample of a macromolecular assembly of which sufficient proof (gel filtration

profile, MALLS, SAXS, DLS etc.] is given with respect to homogeneity and monodispersity. The

Requirements for proposal service will encompass:
selection

i.  aquality control step using negative staining (NS-EM) and, in the case of acceptable
results:

ii.  preparation of sample cryo-grids using a Vitrobot

How to prepare samples for SOS

iii.  screening of those grids
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. SOLUTION TO STRUCTURE (SOS) PIPELINE

Entry point Task Comments

Approved sample

|_IC|UIC| Sample v Service performed at the IBS
NS-EM service Experiment will stop here in
case of negative resulit.
v
Vitrification )
Frozen grids SN | T _
.—  Maximum of 3 rounds

Grid screening
performed using Glacios

1

High end

data collection
performed using Krios
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