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Human Technopole’s vision

To promote human health and well-being through an
interdisciplinary approach to human biology

Research aimed at developing personalised %"
approaches to tackle human diseases 0 %1
" -~’gihta



A world-class centre for life science research

Hire 1000 scientists exclusively via international calls, following transparent hiring
processes. Most Pls will be offered a fixed-term contract.

A large-scale national research infrastructure:
55.000 m? of which 35.000m? of interdisciplinary laboratories.

State of the art facilities shared and available to external
users where possible

A collaborative network with national research and clinical partners by sharing
technologies, methods and data

Industrial collaboration and consultation, supporting technology transfer
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Our initial lines of research

Genomics — to uncover complex mechanisms governing gene expression

Neurogenomics — to uncover mechanisms of neuronal structure-function and
neuro-development particularly applying to the study of neurogenerative
disease

Computational biology — to bring computation and bioinformatics approaches
to study disease- associated biological processes

Structural biology — to gain precise knowledge of macromolecules and
understand how they function

Data science (CADS) — to develop original research at the intersection of
computer science, math, statistics, A.l. and socioeconomic science
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HT’s scientific leadership

STRUCTURAL COMPUTATIONAL NEUROGENOMICS GENOMICS
BIOLOGY BIOLOGY

Alessandro Vannini Florian Jug Giuseppe Testa Piero Carninci
ICR (London, UK) CSBD (Dresden, DE) UniMi-IEO (Milan, IT) RIKEN (Tokyo, JP)

Gana Pigino Francesco lorio Nereo Kalebic
™ ng_'-._(Dresden DE) WSI (Cambridge, UK) MPI-CBG (Dresden, DE)
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State-of-the art equipment

Cryo-EM user facility for high resolution molecular structure determination.

A genomics facility to develop, set up and implement essential technologies:
DNA/RNA sequencing, support large scale studies by HT researchers and
nationwide screening initiatives.

Data storage and high performance computing to manage petabytes to exabytes
of scientific data.
Opportunity for combined database of medical- and bio-informatics resources.

Infrastructures to be shared and available to
external users where possible
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Short-term scientific VISITOR programme

Offered to scientists interested in visiting Human
Technopole

Transparent selection on the basis of project-based
applications

Open to: undergraduate students, PhD students,
postdoctoral fellows, group leaders, technicians
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Network building

Fostering a collaborative network with national and international research,

clinical and corporate partners /
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Human Technopole campus:
a large scale national research infrastructure

North
wedl  Pavillion. ke e
CBEs 2020

i; Néﬁ}
building |
2024/25 i

’ Palazzo
Italia
September
2019

! Souﬂ1'
Pavillion
2021

S|hta




Advancing health through basic research (l)

Computational Pharmacogenomics in Cancer ()
Using information derived from cancer genomes to
guide the development/application of novel therapies

» Integration of molecular data (i.e. genomic
alterations) of > 11,000 tumors and >1000 human

cancer cell lines

» Measure response of cancer cell lines to 265 anti-

cancer drugs

 |dentify/predict combinations of alterations that
sensitize to drugs using computational modelling and

machine learning

- Resource for identifying therapeutic options
for selected cancer sub-populations

1,001 human cancer cell lines

11,289 M‘,‘Mh%wﬁ I

patients
Filter by _ ’ t
clinical Mutations Amplifications SN  promoter
prevalence e and deletions Hyperme lhyl ation:

} b

Clinically relevant genomic features for sensitivity modeling

Screen against 265 e .

compounds /\‘ P
- 3 = .,
L

!“\p =73
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cell survival

drug concentration

Analysis of Therapeutic markers Drug response madelling

patients/cell-lines PTEN mutant .

Se nsitivity . Rss stance - AMD predicti
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Advancing health through basic research (ll)

Computational Pharmacogenomics
i n C a n c e r ( I I ) G"LO,::::: I;f:f Landscape of cellular fitness genes Target priori!isation- Tractability prediction

(>200 cell lines)

2

Prioritization of therapeutic targets o e o I {i: B o
using CRISPR-Cas9 screens v r @ - mA[] E'

* Genome-scale CRISPR-CaSQ Screens Breast Carcinoma - Ovarian Carcinoma
in 324 human cancer cell lines from 30 o=
cancer types s | ® 5
] E cone o 8 .. B | A
» Develop an data-driven framework to: e T R AN %\
1. prioritize candidates for cancer 1atal 4 g8 7 a0 ____ P e
R . . . . Tractability Bucket . Tractability Bucket
therapeutics in defined tissues PN A PN A

3 o @ &
o & & & Nl 2 & \‘-"\é\ o‘\ é
and genotypes F s S YA

Targeting agent indication

2. suggest specific new targets o, AN i W Genomic Markr evidnce: ¢ SIT70, 0% FEC 1 Casss 4 ClseC

= Computational method to inform initial stages of drug development % 00,
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Advancing health through basic research (lil)

Impact of non-antibiotic drugs on the human gut microbiome

Screening of 1,200 marketed drugs against 40
representative gut bacterial strains using high-
throughput methods

24% of drugs with human targets inhibit growth of ~ EMBL itic: E
...

bacteria in the human gut
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Advancing health through basic research (IV)

Integrative structural biology of the genome —
Analysis of RNA Pol lll gene transcription
Class lll transcription initiation

Genome
structure

26 subunits (~1.5 MDa)

RNA Pol lll

TFIIC

ABC27
ABe C160 -
14.5

ABC10a C34 Brft
AC19 ABC10b . .o iTBP

c11 C53

RNA Pol Il Y Genome
transcription B organisation

(5s rRNA, Us, 7SL,Y-RNA, V-RNA, ...)

RNA Pol Il implication in human health/disease:
" Retroelement ¥ Chromatin

=N oo A structure ageing, cancer, neurological
disorders, native immunity

PLs )
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Advancing health through basic research (V)

Cryo-EM enables visualization of RNA Pol lll gene transcription

P el e

....
I Crhea

Cryo-EM micrograph 2D classification

- Several states/intermediates resolved at high resolution (3—4 A)
* Molecular basis of class Ill gene transcription revealed
« Structural scaffold for developing novel anticancer drugs %
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The context of Human Technopole
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