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TADs (Topologically Associated Domains) were discovered in 2012, and rep-
resent 200 - 800 kb regions of the chromosome with many local contacts
(Dixon et al., 2012, and Nora et al., 2012). However, the structures of TADs and
the forces that make TADs are still unknown. Using polymer simulations, we
tested three models of TAD organization based on general properties of
chromosomes and then compared our results with published Hi-C data. The
models were:

1) Small linker regions are attracted to the lamina, and the rest of the
chromosome is not attracted;

2) The majority of the chromosome (large regions) is attracted to the
lamina, with small linker regions that are not attracted;

3) The chromosome contains some “sticky” monomers, representing en-
hancer-promoter interactions. There are regions rich in sticky monomers sep-
arated by linkers without any of them.

Our simulations show that none of these models are able to create TADs. We
then created a spatial model of TADs by using a non-physical model of specif-
ic attraction inside domains. The spatial model showed that TADs structure
varies from cell to cell, and TADs that have contact probability that agree with
Hi-C are not completely spatially distinct.

TAbl (Tononorunyeckn AccounmnpoBaHHbie [lomeHbl) 6binv oTKpbIThl B 2012 rogy (Dixon et
al., 2012, and Nora et al., 2012). OHn pepncTaBNALT CO60M YYaCTKM XPOMOCOMbI BENINUVHOWN
200 - 800 kb, c 6onblM KONMUYeCTBOM KOHTaKTOB BHYTpU. CTpykTypa TALLOB 1 MexaHn3M
nx 06pa3oBaHMA OO CMX NOP HEM3BECTHbI. Mbl NOCTapanucb BOCMONHUTbL 3TOT Npoben, u
NPOTeCTUPOBAV TPU NONMMEPHbIX Mogenu opraHn3aynm TALoB, OCHOBaAHHbIX Ha
N3BECTHbIX HAa AAHHbI MOMEHT CBOUCTBAX XPOMOCOM. [1oflyyeHHble pe3ynbTaTtbl Mbl
CPaBHUNN C KCNepuMeHTanbHbiMM gaHHbIMK Hi-C. Hnke npepcTaBieHbl 3TM Mogenu:

1) He6onbLume yyacTKu XpOMOCOM aKTMBHO B3aMIMOAENCTBYHOT C AAEPHOWN NaMUHON,
OonbLUMEe YyYaCTKU MeXAY HUMU - HET;

2) bonblwaa yacTb XPOMOCOMbI UCMbITbIBAET NPUTAXKEHNE AAEPHON TAMUHbI, Masble
YUYaCTKN - HET;

3) CywwiecTBytOT 60MbLUME YYACTKM XPOMOCOMbI, 6oratble Tak Ha3biBaeMbIMU "NMNKAMN"
MOHOMepaMu; TaKMe YYaCTKN NepemMexatoTca C yyacTkaMu, He cogeprkawmmm "nmnkmx”
MOHOMEPOB.

Pe3ynbTatbl NOKa3sanu, YTo HXU OAHAa 13 NpenJiIoKeHHbIX MoJenien He cornacyeTca C
3KCMePUMEHTANIbHbIMU J@HHBbIMUK 1 HE NPUBOAUT K 06pa3oBaHuio TALoB.

Mbl Tak»ke co3ganu rmnoTeTUYECKYIo NPOCTPaHCTBeHHYo mogenb TALLOB, NCnonb3yA cusbl
HepM3NYHOro B3auMogenCcTBMA BHYTPU JOMEHOB. DTa MOAesb COBNagaeT C
3KCNepPUMEHTasIbHbIMU JAaHHbIMW, N MOKAa3bIBaET, YTO:

1) Crpyktypa TAlOB LWUMPOKO BapbupyeT OT KNETKU K KNeTKe;

2) TAbl, umeloLme BepOATHOCTb KOHTAaKTOB BHYTPU AOMeHa, cornacytowytoca ¢ Hi-C,
NMEIOT HEUYETKYIO MPOCTPAaHCTBEHHYIO CTPYKTYPY.
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