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Structural biology activities at UniPD are present in various Departments:
* Chemisty (DiSC)
* Biology (Dbio)
* Pharmacy (DFAM)

* Biomedical Sciences (DSB)

In this talk we will concentrate mostly on the recently established cryo-EM facility which sits within the DSB

At the end, should time allows it, | would be happy to mention additional provisions at DSB that might be

useful to the community
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DSB & Dipartimento di eccellenza per il quinquennio 2023-

a2

The cryo-EM facility at DSB has been established thanks to the financial support of:

* Dipartimenti di Eccellenza (2023-2027)

* Private donation in memory of Prof Guido Capitani (1970-2017)
https://www.psi.ch/en/lbr /guido-capitani-1970-2017

Instruments are only good in the hands of competent people. DSB has supported the establishment of a RTT

position (Alessandro Grinzato)
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Installation is currently close to completion

ThermoFisher specialists are working on the instrument right now. However, for a small group of interested

people there might be the opportunity of a site visit
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Keeping in mind lessons from other countries (mainly UK) we consider essential for a small facility to
be able to:

* Guarantee affordable microscope time

* Help growth of the community both in numbers and in technical expertise

* Provide quality data and a quality entry point for national (HT) and international facilities

Given the relatively small number of cryo-TEMs present at Italian universities /institutes it is essential

to create an organised community network to maximise output
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Humidity and temperature controlled room
equipped with:

* Vitrobot
* (Glow discharger)

* Nitrogen dewar for sample storage
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TFS Glacios

Humidity and temperature controlled room with anti vibration platform

Energy: 200 kV

Electron source: X-FEG

Speciment stage: Autoloader for 12 grids

Camera: CCD ceta + Falcon 4i

Software for data acquisition: EPU
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Sample screening

Data collection
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8-11 clipped grids with:
* 2-3 Different concentrations
* Different grids types (including Aultrafoil and Lacey)

* If needed different supports (carbon/graphene oxide)

* |If needed different detergents
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J1_1 - Overview, square, hole
2022-02-02

8-11 grids using EPU providing:
Atlases

2-4 grid squares acquisiton per grid
2-4 holes per grid square

Storing images at:
grid square magnification
hole magnification
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data acquisition magnification
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Providing all the grid charaterization needed to aply to

international facility for high end data collection

Help in selecting the right grid for in house data collection
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From over night data collection for semple
charaterization to 24-48 hours data collection

On the fly data processing with cryosparc
live /scipion (for non academic users)

Data stored up to one week

a CryoSPARC Live

Data can be transferred by:

* Hard disk (preferred)

Configuration

ividual Exposure

* Globus

* Transferred directly to cloudveneto for data
analysis
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Protocols | Data

< Protocols SPA
= Imports
)import micrographs
)import particles
#)import coordinates
@ import ctfs
@)import volumes
#)import PDB
import moves
#import averages
) import mask
) export to EMX
= Micrographs
b @ Preprocess
b @ CTF estimation
= Particles
b @ set operations
» @ Picking
b @Estract
b @Process
= 20
b @align

215168 5

#Edit NCopy @Delete i=Steps BBBrowse FP0b [@Collapse View: Tree - éh Crefresh

PROECT

scipion - import volumes
finished

scipion - import micrographs
finsshed

/l
scipion - preprocess micrographs
finished
—

scipion - ctf estimation
finished

scipion - extract particles
finished

sciplon - ¢2d
inished

sciplon - import coordinates
firvshed

sciplon - screan particles
finished

scipion - abign wth cl2d
finished

Summary | Mathods | Output Log

= Input
e from scipion - extract particles -> outputParticles )  SetOfParticles (773 items, 64 x 64, 9.90 A/px)

-> outputClasses SetOfClasses2D (2 items)
i -> outputClasses_core SetOfClasses2D (2 items)

s._core, levels: [0, 1]
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1440 core (in HT)

6368 GB of RAM cloudvznz
13 GPU:

4 GPU Nvidia V100

@
8 GPU Nvidia T4 @
Usemame ——]
1 GPU Nvidia Quadro RTX 6000 I Pasword 1| |

1 GPU Nvidia GeForce GTX TITAN. -
Register
1 GPU Nvidia Ampere A30.

Read the User Guide

o
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Sample preparation:

* How to choose grids, make graphene oxide, glow discharge
* How to plunge freeze speciment

* How to do negative stain (if required)

First microscope operation:

* How to clip grids

* How to load grids into the casset

* How to load and un un-load the casset into the microscope

* How to perform grids inventory and atlas

* How to perform sample screening with EPU pre-setted parameters

Microscope operation:

* Microscope parts

* How to perform basic microscope direct alignent

* Low-dose concept and EPU usage for both screening and data collection

Data analysis:
* Yearly courses and workshops on data processing
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It is possible to book diferent services:

* sample preparation

* quick sample screening (half day booking, only for users with at least first microscope operation training)

full sample screeining (24h sample screening with overnight data collection)

data collection (from 24 to 48h, extendable)

data analysis

Experienced users will perform (semi-)autonomusly their experiments. Just need to book the microscope using our
scheduling system

Novice /occasional users must contact the facility responsible to discuss/perform their experiments

Open for experiment from: TBD
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Glacios (and Arctica) are not just feeder instruments and can provide excellent publishable data
We need to grow in a connected, distributed, and technically competent community

Local facilities and HT need to work together for maximum impact and productivity
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Angelita Tottene (everything)
All contractors involved in refurbishment
Alessandro Pescarolo (IT)

Alessandro Grinzato

DSB
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