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Our goal in the framework of the Italian Flagship Project InterOmics is to reconstruct a set of plausible 
FKURPDWLQ� FRQ¿JXUDWLRQV� IURP�&KURPRVRPH�&RQIRUPDWLRQ�&DSWXUH� GDWD��7R� WKLV� HQG��ZH� UHO\� RQ� D�
VLPXODWHG� DQQHDOLQJ� DOJRULWKP� WKDW� VDPSOHV� WKH� VROXWLRQ� VSDFH� GH¿QHG� E\� D� GDWD�¿W� IXQFWLRQ� DQG� D�
PXOWLVFDOH�FKURPDWLQ�PRGHO��7KH�GDWD�¿W�RQO\�DFFRXQWV�IRU�WKH�ODUJHVW��PRVW�UHOLDEOH�FRQWDFW�IUHTXHQFLHV��
in order to avoid deriving distances inconsistent with the Euclidean geometry. At each scale, the 
chromatin model consists in a chain of partially penetrable beads whose properties (bead sizes, elasticity, 
curvature, etc.) can be constrained through biochemical and biological knowledge. During the annealing 
SURFHVV��WKH�PRGHO�FRQ¿JXUDWLRQ�LV�HYROYHG�WKURXJK�TXDWHUQLRQV�UDWKHU�WKDQ�WKH�XVXDO�(XOHU�PDWULFHV��DV�
this offers a number of advantages in terms of composition of successive perturbations and automatic 
satisfaction of the constraints. The output of the annealing scheme is not unique due to the degrees of 
IUHHGRP�OHIW�E\�WKH�JHRPHWULFDO�FRQVWUDLQWV��7KLV�DOORZV�XV�WR�REWDLQ�PXOWLSOH�FRQ¿JXUDWLRQV�FRPSDWLEOH�
with both the data and the prior knowledge. We are validating our method by applying it to real Hi-C 
data from the long arm of the human Chromosome 1 [1]. The mean-square Euclidean distances computed 
from our results as functions of the genomic distances support previous experimental results indicating 
that highly expressed genomic regions are less compact than poorly transcribed regions [2].

Figure 1. 4 outputs from Hi-C data from the long arm of chromosome 1 in human lymphoblastoid cells. Dark grey and light grey 
regions, both 3.6 Mb long, represent regions with high and low genic expression, respectively (as listed in the HTMseq website for 
a pool of similar cells [2]).
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