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Restraint-based modeling of genomes has been recently explored with the advent of Chromosome Conformation Capture (3C-

based) experiments. We previously developed a reconstruction method to resolve the 3D architecture of both prokaryotic and eu-
karyotic genomes using 3C-based data. These models were congruent with tfluorescent imaging validation. However, the limits of
such methods have not systematically been assessed. Here we propose the first evaluation of a mean field restraint-based recon-

struction of genomes by considering diverse chromosome architectures and different levels of data noise and structural variability.

Matrix generation and model building 1. Using polymer modeling, we simulated “toy genomes” with different
A . | architectures, from which we extracted simulated interaction matrices
e e e . with increasing noise levels and structural diversity.
c SIMULATED TOY GENOME TAD-like . . . . .
g P Simulated Hi-C interaction matrices
Q !
§, ADD MONTE CARLO NOISE set 0 (Ats=10°)
X ° eﬁ;o-;,r Ty _b 018 prrgrr
2 C 15
SIMULATED Hi-C MATRICES g §§§
CONTACT TO set 2 (Ats=1
-_"é E DISTANCES o
Q. e "
g 150 bp/nm 75 bp/nm 40 bp/nm e 2 o
.| 3 ou
'g, CREATE PARTICLES e
£ & ADD RESTRAINTS GRS
% set 4 (Ats=10%)
______________________________________________________ set O (Ats = 109) set 1 (Ats =10") set 2 (Ats 102) % EEE
; N IMb | HEaie v . S e | N 7-score
% (lowest objective function) ‘ set 6 (Ats=109)
= T Ses o] Contact Map 0 1Mb
g E Tyl > g e 3123;_
< MODEL ANALYSIS % §>I §§§
» (3<200 x| vmnose ol I | S e
2. We reconstructed with TADbit 3D models based on the simulated 4. The accuracy of the models can be a priori predicted by
“Hi1-C” matrices. 3. We analyzed the reconstructed models to assess MMP score from the properties of the Hi-C matrix
their structural similarity to the original sismulated toy genomes.
Model assessment Matrix Modeling Potential (MMP) score
175 150 150
chra0_TAD * . e
, =100 | € 100
37 Ats=10 190 s “ o N
8 ) .. @ ; O ce
3125_ T % 50 - 100 . .v\. ." o Oo.:.‘
5100 E mq © S
g é @SF.U% Q. o
Q 75 - z O,
:3 chr150_TAD 5 z %Oé
a=50 50 - 50 / ’\" e
Ats=1 %@ ’
25 - | N
0 z:_.: ’ ] ¢ ... | .« ° ) ) - o0 O() + noise levels o
40 75 150 —070 060 054 - s + Structural variability
Resolution S s 05 a0 a1 0 1 2 sz o0 2 4 & 8 ]
_ % Sig. Cont. eigenvalues (SEV) Skewness (SK) Kurtosis (KT) 1.0 05 00 Ongewr:égs (s|2§5 20 25 >0
150 = + NOISE level
125 ) . : R Sy _$$$9@
E E 100 0 J F [T TLRE
A A 0.8 0.81 . 186 8 § §
2 @ 75| . o088 5 5 | " °
E E < r=-0.76 ;«30_7_ 2’07 § g 9 ® ) é
v VoS0 L e : : 8 © ‘
o r=-0.91 0.6 - 0.6-
25— —&— r=-0.90
—e— r=-0.96 ,
o 0 - r=-0.87 0-5 0.5
0.4 0.|5 0.|6 0.|7 0.|8 0.|9 1.0 0.4 0|.5 0|.6 0|.7 0|.8 0|.9 0.4 0.4
TADDbit-SCC TADDbIt-SCC 04 05 06 07 08 09 10 " Yes  No 50 100 150 200 0123456
dSCC TAD like Noise levels (o) Structural variability sets




