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PARTNERS

Pafhogen Readiness Platform for Central European ¢ Area SCience Park (mana
CERIC-ERIC upgrade Research
Infrastructure
Consortium ¢ CNR IOM and IC
PRP@CERIC ATV
* Universita di Salerno
“Enhance preparedness against future outbreaks providing * Universita del Salento
CERIC-ERIC with a highly specialized platform for pathogen * Universita di Napoli 'Fede
research”
Co-located collaborating organi
- PNRR Research Infrastructure project * Elettra — Sincrotrone Trie
- Start in dec. 2022 e |CGEB

- End in nov. 2025

J1

Istituto di Cristallografia AIC-BMM Meeting — Padova August 26t

1C

CNR




Finanziato %%, Ministero . '
dall'Unione europea -2 dell'Universita j [taliadomani « ] Consiglio Nazionale
NextGenerationEU *%&> e della Ricerca delle Ricerche

PRP@CERIC: WP Organization and Structural biology

WP5  Multimodal
hyperspectral imaging
platform

WP3 Sample preparation
and characterization platform

WP6_Multi-functional and Pathogen | 100rated macro-

dynamic platform Enabling  patform of biophysics
Platform and structural biology WP4_“Integrated structural

WP7 _ Multi-omics platform biology platform
WP8_Interplaying
bioelectronic platform

phenotypic Structure-based
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CNR @ PRP@CERIC: Upgrade strategy Substantial
Upgrade

characterization Protein

Sample

Substantial
Upgrade

Upgrade

The upgrade will strengthen all the steps in protein structure
determination, following a «from gene to structure» approach

Protein —
Ligand
Interacations Upgrade

Substanti
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Protein expression and purification

HT macromolecular crystallization

Protein-ligand interactions
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WP 3.2 Elettra Sincrotrone Trieste

WP 3.3

wp3a 1C
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CNR @ PRP@CERIC - WP3.1 - Protein expression and purification

Goal : potentiate the Protein Production Facility @ Elettra q

Elettra Sincrotrone Trieste

New Laboratory layout The upgrade undertaken under
PRP@CERIC will improve the protein
production facility in terms of both

Cold rooms renewed

* New instruments acquisition target complexity and throughput.
— New centrifuges and incubators acquired
— Two FPLC acquired (AKTA, Cytiva) Bacteria and cellular (baculo,

mammalian) expression systems are
already available

Sample characterization improved

— Mass Photometer (Refeyn OneMP)

— UPLC-MS (ESI-TOF, Waters Acquity/ Head of the Facility: Paola Storici
Bioaccord, @CNR-IC) [sept-oct 2024] Researcher: Marta Semrau

— OMNISEC (Malvern)
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CNR @ PRP@CERIC - WP3.2 — HT Crystallization

Goal : potentiate the HT crystallization facility @ Elettra q

Elettra Sincrotrone Trieste

* Reorganization of the Crystallization Room
 New instruments acquisition
- Mosquito Xtal3
- Two Formulatrix Hotels plus web
accessible visualization system (18°C and
4°C)

The upgrade undertaken under PRP@CERIC will improve

the troughput in crystallization screening:

* explore a wider ‘conditions space’

* manage larger libraries of compounds for ‘hit
screening’

Expected to work in connection with XRD2 (uXRD from 2027)
Researchers: P. Storici, A. Dalle Vedove (PRP)
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PRP@CERIC - WP3.4 — Protein — ligand interactions

Goal : potentiate the Protein — Ligand interactions facility

« Reorganization of the Biophysical Laboratory
« Upgrade of existing instruments IC :)I
- WAVE (Malvern) (2 - 4 channels)
- Spark (Tecan) (Fluorescence Anisotropy)
 New instruments acquisition
- PEAQ-ITC (Malvern)
- Helix+ (Dynamic Biosensors)
- MST MonolithX (Nanotemper) [@Elettra — ST]

CNRIiIstituto di Cristallografia

The upgrade will make available different methodologies, in a
low to medium-throughput perspective:

 Orthogonal techniques

* Thermodynamic and Kinetics (Kp, K,./k.¢)
 Multiparametric (avidty, conformational changes...)

* Analytes from 107 to 10° Da

Researcher: S. Covaceuszach, M.L. Napolitano (PRP) =N
DI AIC-BMM Meeting — Padova August 26t h
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PRP@CERIC - WP4 - implementation of a Cryo-EM laboratory

Cryo-miscroscopy facility o T
. . o ' ' OFFICINA DEI
for structural biology MATERIALI

Single Particle Analysis An integrated Cryo-EM facility have been

proposed under PRP@CERIC

. The new facility will integrate in the already
Cryo-electron tomography active SB pipeline at ELETTRA (Structural

Biology Lab and XRD2)

u Electron Diffraction
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PRP@CERIC - WP4 - cryo-EM Working Group

Microscopy Advisory Panel

 Marta Carroni — Karolinksa
Institute, Sweden

e Alessandro Costa — The
Francis Crick Institute, London

 Alex de Marco —Simons
Electron Microscopy Center,
New York [Monash University,
Melbourne]

* Anna Sartori-Rupp — Institute
Pasteur, Paris

1CO1

CNRIIstituto di Cristallografia

Types of Experiements

Cryo-EM single particle analysis

Cryo-EM microdiffraction

B Cryo-EM tomography of in vitro reconstituted
92% systems

B Cryo-EM tomography of cellular systems, lamella
samples

B Cryo-EM tomography of tissues, lamella samples

119 survey participants

AIC-BMM Meeting — Padova August 26t
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. el [t
Glacios 2 Cryo-TEM:

X-FEG Electron Gun (200 kV)
Falcon 4i DE Detector

Selectris X Energy Filter

4-axes specimen stage with £70 degree alpha tilt

Smart EPU Software

Fully implemented pipelines from sample screening to data
analysis [user oriented instrument]

Can be used for SPA Cryo-EM, u ED, and cryo-ET

Researchers: S. Dal Zilio, L. De Colibus (PRP)
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Aquilos 2 cryo-FIB

Integrated Fluorescence Light
Microscope (iFLM) fro cryo-
correlative imaging

Integrated into Cryo-ET
pipeline (Vitrobot, Cryo-TEM)

Compatible with LEICA

microscopes Vitrobot vitrification
system

Researchers: S. Dal Zilio, M Conti (PRP)
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C=RIC

* Functional to cryo-ET

 Independent facility for cellular
and tissue analysis [also at
environmental conditions],
complementary to SR-based

and Lab-based imaging Stellaris 5 cryo confocal fluorescence
microscope (Leica)

Installed in MM building @CNR-IOM (2024) Researchers: S. Dal Zilio, M. Gonti
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Elettra Sincrotrone Trieste

Aquilos 2
Cryo FIB

acios 2 Cryo-
TEM

* Anti-vibration concr
e Anti-vibration concrete platform

platform

e Acoustic Isolation
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Elettra Sincrotrone Trieste
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PRP@CERIC — WP9I - computing Resources

1/10/100 Gb/s Links
to Beamlines

Experimental Hall -
Beamlines

< General T2 Data
Center:

networking,

HCC general,

M HPC cluster,
& scratch storage,

online storage

\ ES3

Elettra Sincrotrone Trieste

lllll‘\“ BN d

]
(T

<\

AREA Science park computing resources ORFEO (HPC) will be connected to the Elettra main

server room with a 10 Gb/s dedicated link
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Cryo-EM facility 1O

A=A

SCIENCE PRRK

: /

ORFEO

AREA Data
Center:

networking,
HPC cluster

AIC-BMM Meeting — Padova August 26t

ISTITUTO
OFFICINA DEI
MATERIALI

ORFEO data center relies on
state-of-the-art computing
resources and it also integrates
GPUs, embracing their parallel
processing power.

RAM>1Tb
Storage > 1Pb

An upgrade of ORFEO is also
ongoing under PRP@CERIC,
taking into consideration the
computing resources needed
for CryoEM
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PRP@CERIC — WP4 - Access and timetable

&Y A

Elettra Sincrotrone Trieste

e ISTITUTO
. OFFICINA DEI
MATERIALI

 Access mode:

* User oriented facility - PRP-CERIC evaluation processing

* At least 20% of the available time will be allocated to CERIC-
ERIC users

* Proposal template will require preliminary biochemical and

biophysical data on the sample for a careful evaluation of the
feasibility (Peer reviewed)

* Operation mode:

Full exploitation of the operation time of the instrument will be

optimizing software pipelines for on-the-fly data analysis to
select the most suitable measurements points at high-res.
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Elettra 2.0 - The pXRD beamline Focus (38 m)

K-B Focusing Mirrors

The beamline in a nutshell

* Source: in-vacuum undulator
 Energy range: 11 keV (5-16 KeV) Filter Mask
* Spot Flux@sample: ~ 8 x 10'2 ph/s
* spot size: 5x5 to 50x50 um?

* Detector: from Pilatus4 to Eiger2

Double Crystal
Monochromator

&
Source

e

* High flux, low divergence probe

* Faster data collection
» Collect on smaller crystals, as of today not feasible q
* Implement new data collection strategies (e.g. helical line

Elettra Sincrotrone Trieste

o

o%

o

o

scan)
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Conclusions:

 Under PRP@CERIC and ELETTRA 2.0 projects, the infrastructu
biology, which are already operational, will be strengthened

* The entire pipeline, from protein expression to protein-ligand
improved

A new Cryo-EM facility will be installed at Trieste (Basovizza cz

 The upgraded and new facilities will be accessible to Users

* A new and more efficent macromolecular crystallography bea
(likely in 2027)
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PRP@CERIC: People

Federica Mantovani (Area Science Park, Project PRP@CERIC TD researchers:
Manager)
_ _ Marta Semrau (Elettra, Expression and Purificatio

* Lisa Vaccari (Elettra) Andrea Dalle Vedove (Elettra, HT Crystallization)
« Paola Storici (Elettra, Protein Production Facility and

crystallization platform) Luisa Napolitano (CNR-IC, Protein-ligand)
 Silvia Onesti (Elettra)
. Simong Dal Zilio (CNR-IOM, Cryo-EM lab) Martina Conti (CNR-IOM, Microscopy)
» Jana Vitakova (CNR-IOM) Luigi De Colibus (CNR-IOM, Cryo-EM)

« Sonia Covaceuszach (CNR-IC, Protein-ligand
interactions facility)
« Andrea Caporale (CNR-IC)

W o ISTITUTO
. OFFICINA DEI
SCIENCE PARK MATERIALI
D I Flettra Sincrotrone Trieste EEEE CNRlIstituto di Cristallogratia
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