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Genomes exhibit a multiscale spatial organization
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Genomes exhibit a multiscale spatial organization
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SARS-CoV-2 alters genome organization of the host cell
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What mechanisms alter genome organization of the
SARS-CoV-2 infected cell?
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Multiscale modelling of chromatin 4D organization in SARS-CoV-2
infected cells
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Polymer models of chromatin structure & Phase-separation
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Polymer models of chromatin structure & Phase-separation
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Does the polymer model explain SARS-CoV-2 contact probability decay?
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Structural implications of contact probabillity
weakening
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Single molecule analysis reveal structural differences
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DDX58-Enhancer distance distribution
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Shape descriptors in SARS-CoV-2 3D structures
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Shape descriptors in SARS-CoV-2 3D structures
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Dynamics in SARS-CoV-2 affected genome makes
less stable contacts
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Conclusions

. (Genomes are very complex systems whose three-
dimensional structure is non-random and linked to Its
functions;

. SARS-CoV-2 re-structures the host genome at multiple
levels;

- Theoretical (Polymer) Physics suggests that SARS-CoV-2
restructures the host genome by altering physical phase-
separation mechanisms;

. Consequently, SARS-CoV-2 alters the regulation of [FN
genes, such as DDX58.
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Computational strategy to simulate real loci
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A/B Compartment, TADs, loops: a hierarchical
organization
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A/B Compartment, TADs, loops: a hierarchical
organization
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Chromosomes

A/B Compartment, TADs, loops: a hierarchical

organization
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(Genome geography

10.4

ion [Mb]
ion [Mb]

iC POSi
iC POSi

Genom
Genom

46.7

Chr21

A NSNS |
%5 TA LSS |
y =T LN :

e’

COoMuN

4.]‘

| ©¢ ©¢ ¢ © o © 1 Annone Venelo

2 Campagra Lupla
3 Campoleago Maggiote

ense of
the scale:

® Chioggla

@ Cinto Caomagglon
10 Cona

11 Conoardia Sagittania
12 Dole

13 Erachea

14 Fiame FARs

15 Fomalla & Plave

10 Fomalla & Portegruase
17 Fome'

W Gnare

W Jenele

"~ EUROPA

NP N\
NSRWROAZIAN | BOSNIA- owwes
NN LRZCCOVINA
S e %

O /\

MARD! G ) Z 3 ~ d 23 San Dens & Plave

¢ 24 San Michele o1 Tagliaments
5 Santa Mass 4 Sas

0 Bante B8ne 4 Livenas

SARDEGNA

)j'

Oistretts scolastics

Distretto 19 (Portogruaro) 2 Sva

Distretto 22 (San Dond di P ) A0 Taglio Vanste

Distretto 35 0) A1 Tome di Mosto

Distretto 36 (Venezin insulure) : Vanens Conbe Stoiico « bole
Distretto 37 (Mestre Nord) Vigenowe

Distrotto 38 (Mestro Sud) :3:“.“‘:‘." ol

Distretto 47 (Doko) 40 Ve Mastie Sud

Distretto 54 (Piove & Sacco - PD)

Distretto 56 (Chioqaia)




A/B Compartment, TADs, loops: a hierarchical
organization
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Molecular Dynamics detalls
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Order-Disorder transition
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