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Potentiating the Italian Capacity for Structural Biology Services in Instruct-ERIC

National Recovery and Resilience Plan (NRRP)
Strengthening and creation of Research Infrastructures

Mission 4 ςComponent 2 ςInvestment line 3.1
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Action 3.1.1

Call 3264 - 28.12.2021

Research Infrastructure

(1.080 Million Euro)

Action 3.1.2

Call 3265 - 28.12.2021

Innovation Technology 

Infrastructure

(500 Million Euro)

PNRR Mission 4 ς Component 2 ς Investment line 3.1 ς Action 3.1.1

from https://www.mur.gov.it/it/pnrr/misure-e-componenti

from https://www.mur.gov.it/it/pnrr/misure-e-componenti/dalla-ricerca-allimpresa
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Potentiating the Italian Capacity for Structural Biology Services in Instruct-ERIC

CNR (main applicant) ς UniFi (co-applicant)

Main requirements:

Å Create and/or strengthen existing infrastructures

Å 40% of the funding must go to Southern regions

Call 3264 - 28.12.2021

Research Infrastructure

Scientific coordinator

Michele Saviano, CNR

Infrastructure Manager

Giancarlo Tria, CNR (from May ó23)

Steering committee

Michele Saviano, CNR

Lucia Banci, UniFI

Roberta Pierattelli, UniFI

Caterina Chiarella, CNR

Francesca Farnararo, UniFI

Giancarlo Tria, CNR (from May ó23)

WP leaders

1. Isabella Caterina Felli, UniFI-CERM

2. Marco Fragai, UniFI-CERM

3. Enrico Ravera, UniFI-CERM

4. Cinzia Giannini, CNR-IC Bari

5. Dritan Siliqi, CNR-IC Bari

6. Andrea Ilari, CNR-IBPM Rome

7. Paola Turano, UniFI-CERM

8. Michele Saviano, CNR-IC URT Caserta
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from https://www.mur.gov.it/it/infografiche/m4c2-31-focus-infrastrutture-di-ricerca

M4/C2/IL3.1/A3.1.1 ς 33 projects funded

Director: Cinzia Giannini



5ITACA.SB pillars

ÅMaintaining the excellence of NMR services of the ItalianCentre ofInstruct-ERIC

ÅSupport the (local) structural biology community
1. to meet the high standard required for accessing Instruct-ERIC nodes
2. strengthening CNR labs to perform SB studies for projects such as:
Å Bottom-up, basic research
Å Curiosity-driven, high-risk studies
Å Projects with (very) limited preliminary data, etc.

ÅHave a significant societal impact by training early-stage researchersto develop    
a broad range of skills relevant to their academic or industrial careers
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Instruct-ERIC is a distributed infrastructure of centres of excellence for Structural Biology making available to scientist 

access to forefront technologies, expertise and training for integrated Cellular and Molecular Structural Biology
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Phase I

Phase II

(6 months extension)

Roadmap
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Empowering the service capacity for protein 
production in bacteria and in mammalian cells

Training 
& 

Outreach

Potentiating data management, 
data processing and 
computational tools

Widening and empowering the service 
capacity for samples screening/optimization 
for SB technologies

Widening services for biophysical 
characterization of proteins and their 
interactions

Structural Biology services in ITACA.SB



9

BioSAXS/WAXS
(@ CNR-IC Bari)

cryoEM ï SPA
(@ CNR-IC URT Caserta)

MX
(@ CNR-IPBM Rome)

NMR
(@ CERM-UniFi)

Widening and empowering the service capacity for samples screening/optimization for SB technologies
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Å XEUSS3.0 system, HR model, equipped with a motorized dual source: 

Ga Excillum liquid jet source and Cu micro-source.

Å Eiger 2R detector (1M), moving in vacuum from 42.5 mm to 1800 mm 

(sample-to-detector distance)

Å Biocube system, size-exclusion chromatography coupled with SAXS 

(SEC-SAXS) using an AKTA goTM protein purification system

BioSAXS/WAXS @ CNR-IC Bari

Anna Daniela Malerba

Vincenzo Mangini

Cinzia Giannini
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Ilaria Silvestri

Sample Preparation Room

(RH <20%)

Microscopy Room

Server room

Control room

Delivered in 

December 2023

16x NVIDIA RTX A5000
~900 TB of 

raw space

cryoTEM-SPA @ CNR-IC URT Caserta

via optical fiber

©NanoImaging Services (Boston, USA)

Good samples require a lot of screening!

Data room

Michele Saviano
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XtalLight 100

AxioCam8

Crystals of a heat shock 

protein from Leishmania

XtalLight 100Ÿ fluorescence imaging to 

discriminate protein crystals from salt crystals

High throughput crystallization and optimization 

robot from Douglas Instruments UK

Oryx8

Crystallization facility @ CNR-IBPM Rome (BioCrystal facility c/o Sapienza)

Liquid handler Eppendorf epmotion 96

2x Zeiss SteREO Discovery V20 KMAT

equipped with Full 4K Axiocam8 digital camera

Cécile Exertier

2x Workstation (4x NVIDIA RTX A5000)

~430 TB of raw space

Andrea Ilari



13

Crystals of GAL3-CRD 

grown in 30% PEG6000, 

0.1M Tris pH 8.5, 5 mM 

beta-ME, 400 mM KSCN, 

100 mM MgCl2

ESRF - July 2024

Gal3-CRD structure 

solved by MR at 1.3 Å

Dataset at 1.3 Å

Space group: P2
1
2

1
2

1

Crystals of P. aeruginosa

phosphatase grown in  30% 

PEG 3350, 0.1M BisTris pH 5.5, 

0.2M MgCl2, 5% PEG200

ESRF - July 2024

P. aeruginosa

phospahtase structure 

solved by MR at 1.9 ÅDataset at 1.9 Å

Space group: P2
1
2

1
2

1

Request received on May 2024

Principal applicant: Ilaria Silvestri, IC-CNR (URT Caserta)

Target: Carbohydrate recognition domain of Galectin 3 

(GAL3-CRD)

Request received on July 2024

Principal applicant: Francesca Imperi, Università Roma Tre

Target: Phosphatase from P. aeruginosa

https://biocrystalfacility.it/it/facility-di-biocristallografia/

Crystallization facility @ CNR-IBPM Rome (BioCrystal facility c/o Sapienza)



14NMR @ CERM-CIRMMP Florence



15

Å 111 kHz CPMAS 0.7 mm Probe @ 1200 MHz NMR spectrometer. Triple resonance magic angle spinning 

probe (1H, 13C, 15N) for 0.7 mm rotors to reach spinning speeds of 111 kHz and ancillary MAS unit

Å QCI-P CryoprobeTM @ 500 MHz NMR spectrometer. Quadruple resonance probe (1H, 13C, 15N, 31P) 

for 5 mm NMR samples optimized for 1H and 13C direct detection for the 500 MHz NMR spectrometer

Å 600 MHz NMR spectrometer equipped with a QCI-F CryoprobeTM. Quadruple resonance probe (1H, 

13C, 15N, 19F) for 5 mm NMR samples optimized for 1H, 13C and 19F direct detection for the 600 MHz 

NMR spectrometer

Å Hardware to implement strong magnetic field gradients to improve the performance of DOSY 

measurements for the 600 MHz NMR spectrometer

Å Two AVANCE NEO consoles that significantly enhance the performances of the SS 700 MHz WB and 

950 MHz NMR spectrometers

ITACA.SB upgrade @ CERM-CIRMMP Florence

Roberta 

Pierattelli

Lucia 

Banci

Isabella 

Caterina 

Felli

Marco 

Schiavina
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Empowering the service capacity for protein 
production in bacteria and in mammalian cells

Training 
& 

Outreach

Potentiating data management, 
data processing and 
computational tools

Widening and empowering the service 
capacity for samples screening/optimization 
for SB technologies

Widening services for biophysical 
characterization of proteins and their 
interactions

Structural Biology services in ITACA.SB
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Octet SF3 SPR (Sartorius)

ü Investigation of protein-protein and protein-low MW molecule interactions

ü Label-free technique

ü High sensitivity for both small and largemolecules
ü High-º|³­Äz|°Äº Ȉ ´N³XX« «z ­Z768 samples in a single unattended assay

Evaluation of thalidomide derivates binding to 

cereblon to rationally design PROTACs

Mass photometry (Refeyn Ltd)

ü Determine the purity and stability of protein complexes

ü Study protein-protein interaction and complex 

assembly or dissociation over time.

ü Covers a mass range between 30 kDa and 5 Mda

ü Requires 5-20 µL at 100 pM ï100 nM

2x Double Beam UV-Visible Spectrophotometer 

ü Measure the protein concentration and to 

assess the purity of the sample

Francesca Troilo

Molecular Biophysics @ CNR-IBPM Rome (BioCrystal facility c/o Sapienza)

Available from January 2025

Andrea Ilari

(adapted from Ģivkoviĺ et al, 2021)



Varian Eclipse fluorimeter 

SEC/FFF-MALS

MicroCal PEAQ-ITC

SFM-4000
Stopped-flow

(for rapid kinetics 
investigation)

EPR ENDOR module
(for radical chemistry and 

metalloproteins)

Protein folding/refolding, protein-protein interactions, 

fluorescence resonance energy transfer (FRET), ligand 

binding, water and ion transport in vesicles and membranes, 

enzyme/substrate reactions, coordination reactions in 

inorganic chemistry, as well as identification or capture of 

intermediates with a timescale in the range of 0.5 ms to 

minutes is observable by the stopped-flow system

Molecular Biophysics @ CERM-UniFi Florence

Linda 

Cerofolini

Complete thermodynamic profile of the 

molecular interaction, all in one experiment:

Å binding constants (KD)

Å reaction stoichiometry (n)

Åenthalpy (æH)

Åentropy (ȹS)

Jose Pedro 
Malanho  
Da Silva

Enrico 

Ravera



19Mass Spectrometry facility @ CNR-ICB, CNR-IPCB, CNR-IC Catania

MALDI TOF/TOF

ICP MS

NEXION 300

MALDI TOF/TOF

ESI LC MS 

Exactive plus

ESI LC MS/MS Triple 

Quad TQ Fortis+

ESI LC Orbitrap 

MS/MS Exploris 120

Extensive experience in the comprehensive analysis of single organic molecules and mixtures in solution, as well as 

in the analysis of polymers, biopolymers, and inorganic substances

MALDI TOF/TOF

UltraflexQ Exactive plus 

Nicola DôAntona
Domenico Garozzo Francesco Attanasio

Laura Fioretto
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Empowering the service capacity for protein 
production in bacteria and in mammalian cells

Training 
& 

Outreach

Potentiating data management, 
data processing and 
computational tools

Widening and empowering the service 
capacity for samples screening/optimization 
for SB technologies

Widening services for biophysical 
characterization of proteins and their 
interactions

Structural Biology services in ITACA.SB
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Nicola Landi

ÄKTA GO

Ultra-pure water 
dispenser

Ultra-low temperature 
freezer (-80 °C)

ÄKTA pure  25M

Protein production in bacteria and mammalian cells

Bioreactor
(high protein yield)

Biohazard 
laminar 
flow hood

Automatic vertical 
autoclave (25 L)

Benchtop 
cytofluorometer 

Inverted fluorescence 
microscope for live cell imaging

Francesca 

Camponeschi

Tommaso 

Staderini

Ultra-low temperature 
freezer (-80 °C)

Incubator

URT Caserta

Nanodrop
spectrophotometer

DLS

Floor-Standing & benchtop centrifuges

Automatic vertical 
autoclave v60

HEK293T

Michele Saviano
Marco 

Fragai

ÄKTA 25M
ÄKTA 25L
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Empowering the service capacity for protein 
production in bacteria and in mammalian cells

Training 
& 

Outreach

Potentiating data management, 
data processing and 
computational tools

Widening and empowering the service 
capacity for samples screening/optimization 
for SB technologies

Widening services for biophysical 
characterization of proteins and their 
interactions

Structural Biology services in ITACA.SB
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Compute Node

Compute Node

Compute Node

Compute Node

Compute Node

GPU Node

GPU Node

Login Node

Switch Mgmt

Switch Eth 100Gb

Switch Eth 100Gb

GPU Node

GPU Node

Login Node

Storage

R
A

C
K

1
R

A
C

K
2

Ç Compute node: Dell PoweregdeR760:
Å 2xIntel Xeon Gold 6448Y 2.1G, 32C/64T, 16GT/s, 

60M Cache; 1024GB RAM 4800MHz DDR5

Ç GPU node: Dell PoweregdeR760XA:
Å 2xIntel Xeon Gold 6448Y 2.1G, 32C/64T, 16GT/s, 

60M Cache; 1024GB RAM 4800MHz DDR5

Å GPU Nvidia H100 80GB NVLINK Bridge

Ç Storage node: Dell PowerScaleIsilon A3000 :
Å 1280 TB raw space

GPU nodes delayed, to be delivered in Fall 2024

HPC Facility @ CNR-IC Bari

Software stack

Domenico Alberga

Dritan Siliqi
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Extra CPUs/GPUs for NMR users @ CERM-CIRMMP

Ç 10 new workstations for data processing/analysis: multi-core CPU, Nvidia GPU with 6 GB, 1 TB storage

Ç 6 new workstations for bioinformatics software development: multi-core CPU, Nvidia GPU with 6 GB,     
1 TB storage

Ç 3 CPU-only Rack Servers Server Specifications: Dell PowerEdge R940, each with 4 Intel Xeon CPUs, each 
CPU has 24 cores, 512 GB RAM, and 6 TB storage

Ç 8 GPU Rack Servers Server Specifications: Dell PowerEdge R740, each with 2 Intel Xeon CPUs, each CPU 
has 16 cores, 256 GB RAM, 2 Nvidia L40 GPUs each with 48 GB, and 1 TB storage

Ç 3 CPU-only Rack Servers for Web Services Implementation Specifications: Dell PowerEdge R940, each 
with 4 Intel Xeon CPUs, each CPU has 24 cores, 512 GB RAM, 6 TB storage. 

Ç 2 QNAP Servers for Data Storage (120TB each)

Ç Installation of a large portfolio of software tools, encompassing high-dimensionality non-linearly-sampled 
NMR spectra, macromolecular dynamics data, metabolomics, and drug/library screening experiments 

Vincenzo Laveglia

Computational power @ CERM-UniFi Florence

Antonio Rosato
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Caserta

Bari

Catania

ITACA.SB instrumentation

and moreé

and moreé

(in 14 months!)



26

Empowering the service capacity for protein 
production in bacteria and in mammalian cells

Training 
& 

Outreach

Potentiating data management, 
data processing and 
computational tools

Widening and empowering the service 
capacity for samples screening/optimization 
for SB technologies

Widening services for biophysical 
characterization of proteins and their 
interactions

Structural Biology services in ITACA.SB
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Å 8 PhD fellownships started between 2022-2023:

1x @ UniBa, 1x @ UniCampania, 6x @ CERM-UniFi

Å Short/Long term fellownships for ITACA.SB personnel        

going out to international centers

Internal training
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Short-term internships ï Calls opening 2025

Å cryoEM (@ CNR-IC URT Caserta)

Å BioSAXS (@ CNR-IC Bari)

ÅHPC (@ CNR-IC Bari)

Å X-ray (@ CNR-IBPM Rome)

Å Biophysics (@ CNR-IBPM Rome)

Å MS (@ CNR-ICB Catania)

Å Protein production (@ CNR-IC URT Caserta)

stay tuned!

Workshops (with fellowships)

Å MX

Å Biophysics

Å cryoEM

ÅMass Spec

Å BioSAXS/WAXS

ÅNMR

Å Protein production

External training

Training
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Submit your 
proposal

(~from Q4 2024)

How to apply
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Internal Technical 

Committee at OU 

(Operative Unit)

External scientific panel

(to be named)

Rolling submission ς Open Access (total ōǳŘƎŜǘ ϵ нурΦнллΣллύ



31Green NMR

IO Description Status

IO7.1.1 Upgraded He liquefier Delivery in October 2024

IO7.1.5 Pilot photovoltaic system Installation starting in January 2025

IO7.2.1

LN2 recovery system for NMR 

spectrometers to be equipped with 

cryo-platform CU/5

BSNL @ 700a & 950 MHz:

700a: under testing

950: Installation completed. Test: 2 nitrogen refills in 5 months (instead of 1 every 2 weeks)

IO7.2.2

LN2 recovery system for NMR 

spectrometers to be equipped with 

cryo-platform CU/4

BSNL @ 600, 700b & 900 MHz:

600: under testing

700b: 4 partial nitrogen refills in 8 months (instead of 1 every 2 weeks)

900: 1 nitrogen refill in 8 months (instead of 1 every 2 weeks)

IO7.2.3 Nitrogen gas generator for Biotech labs
Delivery in October 2024

IO7.2.4 Nitrogen gas generator for NMR labs

BSNL (Bruker Smart Nitrogen Liquifier) is an accessory that uses the extra coling capacity of the latest 

generation cryoPlatformTM to re-condense the evaporating nitrogen gas from the magnet dewar

Work Package 7 - Reducing the environmental impact of the NMR infrastructure

WP leader: Paola Turano (CERM-UniFi)
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Potentiating the Italian Capacity for Structural Biology Services in Instruct-ERIC

Molecular Biophysics

Dedicated schools & hands-on training Personnel hiredHigh Performance ComputingMacromolecular X-ray Crystallography

BioSAXS/WAXS

Submission opening soon!National Recovery and Resilience Plan (NRRP)
Strengthening and creation of Research Infrastructures ςM4/C2/IL3.1/A3.1.1 info@itaca-sb.it

cryoEM ς SPA

Protein production Environmentally friendly research infrastructureNMR


