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The	   3D	   organizaLon	   of	   chromaLn	   within	   the	   nucleus	   is	   crucial	   for	   genome	  
funcLonality.	   This	   is	   true	   at	   mulLple	   levels:	   on	   a	   large	   scale,	   with	   chromosomes	  
occupying	  disLnct	  volumes	   (territories),	  at	   the	   level	  of	   individual	   chromaLn	  fibers,	  
organized	  in	  compartmentalized	  domains	  (as	  the	  Topologically	  AssociaLng	  Domains,	  
TADs),	   and	   down	   to	   the	   short	   range	   chromaLn	   interacLons.	   The	   widespread	  
adopLon	   of	   high-‐throughput	   techniques	   derived	   from	  Chromosome	  ConformaLon	  
Capture	   (3C)	   has	   been	   instrumental	   in	   the	   knowledge	   of	   chromaLn	   nuclear	  
organizaLon.	   In	   parLcular,	   Hi-‐C	   has	   the	   potenLal	   to	   achieve	   the	   most	  
comprehensive	  characterizaLon	  of	  chromaLn	  3D	  interacLons,	  as	  it	  allows	  detecLng	  
any	  pair	  of	  fragments	  connected	  as	  a	  result	  of	  ligaLon	  by	  proximity.	  The	  analysis	  of	  
the	   enormous	   amount	   of	   data	   produced	   by	  Hi-‐C	   required	   the	   development	   of	  ad	  
hoc	   algorithms	   and	   procedures.	   Despite	   the	   increasing	   number	   of	   pipelines,	   no	  
consensus	  on	   the	  opLmal	  approach	  has	  been	   reached	  yet.	  Here	  we	  will	  present	  a	  
quanLtaLve	  comparison	  of	  the	  performances	  of	  Hi-‐C	  data	  analysis	  methods	  for	  the	  
idenLficaLon	  of	  mulL-‐scale	  chromaLn	  structures	  using	  experimental	  and	  simulated	  
data.	  We	  will	  also	  address	   tool	  usability	   including	  running	  Lme	  and	  computaLonal	  
requirements.	  We	  will	  show	  that,	  depending	  on	  the	  tool,	   idenLfied	  structures	  vary	  
in	  terms	  of	  quanLty	  and	  characterisLcs	  and	  are	  more	  reproducible	  for	  TADs	  than	  for	  
interacLons.	  Moreover,	  we	  will	  demonstrate	  how	  the	  various	  tools	  greatly	  differ	  in	  
terms	  of	  usability,	   interoperability,	   stability	  of	   the	   implementaLon,	  and	  compuLng	  
resources	   required	   to	   complete	   the	   analysis.	   Results	   from	   this	   comparison	  
evidenced	  some	  crucial	   limitaLons	  of	  TAD	  callers,	  the	  inefficacy	  in	  capturing	  subtle	  
interacLon	  pa]erns	  within	  the	  domains	  and	  changes	  in	  the	  chromaLn	  architecture.	  
We	  will	   thus	   present	   how	  we	   addressed	   these	   limitaLons	   through	   TAD-‐AH	   (TADs	  
Advanced	   Hierarchy),	   a	   computaLonal	   procedure	   for	   the	   characterizaLon	   of	   both	  
staLc	  and	  dynamically	  changing	  chromaLn	  domains.	  


