Abstract

Chromatin structure is organised into dense globular structures called
Topologically Associating Domains  (TADs). The frequency of chromatin
contacts within TADs Is much higher than between TADs, it varies for TADs of
different sizes. We studied how TAD “density” (contact frequency within TADs)
and probabillity to inferaction with other genome regions depend on TAD size.
These characteristics were compared for H. sapiens, M. musculus, D.
melanogaster, and D. discoideum.

BBegeHue

CTpyKTypa XpomMaTuHa opraHmiaoBaHa B MNOTHble TMOOYNAPHbIE CTPYKTYpPHI,
Ha3blBaeMble TOMOSOMMYEeCKNn acCcoUnMmMpOBaAHHBIMY nomeHamn (TAHOblI). YacToTa
KOHTaKToB XpomMmatuHa B TA[lax HamMHoOro Bbille, YeM B ydacTkax mexay TAOdamu. TALbI
pa3HbIX pasMepoB BapbUPYOT MO MMIOTHOCTU YMNaKOBKM M CNOCOOHOCTU K
B3aMMOOEUCTBMIO C OPYrMMU ydYacTKaMu reHoma. B Hawem npoekte Mbl  U3ydanu
3aBUCMMOCTU Xxapaktepuctuk TAL OB OT nx pasmepoB AONA PUNOreHeTU4Yeckn ganekmx
OpraHn3mMosB.

Xoa paboTbl

HaxoxageHue rpaHuy TALoB

[paHuubl TALJOB HaxoaAunNMchb C NOMOLLLIO anropuTtMa «Armatusy npun BapbUpoBaHUN
napameTpa gamma Anga HaxoXaeHna onTMMmanbHOW pa3MeTKMU.
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Puc.1 3D-pacnpegenenune pasmepoB TAoB B 3aBMCUMOCTM OT NapameTpa ramma,
NOCTPOEHHOE MO UTEPATUBHO-KOPPEKTUPOBAHHLIM OAHHbLIM.

Pic. 1 3D-distribution of TAD sizes depending on the gamma parameter, based
on iteratively corrected data.

JlabopaTopua 6akrtepmarnbHON U PYHKLUOHANIBHON FrEHOMUKMU
Laboratory of Bacterial and Functional Genomics

Brnusier nn pa3mep Ha YNCI1IO0 KOHTAKTOB?

Does size matter?
Apmém ®PedopeHko, Mapzapuma Cambopckast

KoHTaKTbl BHYTPU TA/la
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Puc. 2 3aBncuMocCTb 4ucna KoHTaktoB BHYTpU TAla oT ero pasmepa ans YeTbipex
opraHu3moB. [lpoBoannacb HopmManmsauusa Ha cpefHee YMcna KOHTaKTOB ANd KaXXaou
anaroHanu (A), nnbo Ha cpedHee YNCNO KOHTAKTOB ClyvYanHO BbIOpaHHbIX nogmMmaTpul,
nMerLmnx pasmep gaHHoro TAa (B).

Pic. 2 Dependence of the number of contacts within TADs on their size for four
organisms. Contact frequencies were normalized by the average number of

contacts for each diagonal (A), or by the average number of confacts for
randomly chosen regions of the size as the TAD (B).

Bsanmonencrtsme TA[la c ero okpyKeHnem
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Puc. 3 3aBMCMMOCTb CpeaHero 4ucna KoHTakToB ¢ ABymsa cocegHumun TADamn  (A) w
cCpedHero 4ymcria KOHTakToB cO BceM reHomom (B) ot pasmepa TADa ana 4eTbipéx

OpraHM3moB.

Pic. 3 Dependence of the average number of contacts with two adjacent TADs
(A) and the average number of contacts with the entire genome (B) on the TAD

size for four organisms.

BbiBOADbI

1. MOHOTOHHOCTb GYHKUMM Yncna TALOB OT nx pasmepa MmoxeT bbITb UCNOJ/Ib30OBAHA B

KayecTBe Kputepua Ana eblbopa gamma (puc.1)

2. 'paHnubl TAlOB cneayeT BblAENATb MO UTEPATUBHO — KOPPEKTUPOBAHHbLIM AaHHbIM

3. Mpu HOpManu3aumMm Ha cpegHee 3HaAYeHWe No AMaroHann HabnwaaeTca ObICTPbIM POCT YMCAA
KOHTAKTOB BHYTPU TA/la C yBeNMYEHUEM €ro pasmepa; 3TO MOXKET 0O bACHATLCA
aHOMa/IbHbIM 3aBbllUeHNneM 3HavyeHun ana nepmdepun bonbwmnx TANoB (puc. 2A)

4. MNpn Hopmanusaunm Ha cpeaHee no CAy4anHbiM nogmaTpuuam HabnwgaeTca ymeHbleHne
KONMYecTBa KOHTAKTOB € pocTom pa3mepa TAJos (puc. 2B)

5. CpeaHee yncno B3anmoaenctesnm TAJos c cocegamm nagaeT ¢ poctom pazmepa TAla; Takum
obpazom, cambiMu MOBUNBbHbIMUK ABAALOTCA Hebonbline TAbI, B TO BpemA Kak bonblune
TAlbl 6onee nHepTHbI

6. CpeaHee yncno KoHTakToB TA/la co BCem reHOMOM yYMeHblLlaeTca c pocTom pasmepa TALos,

TO €CTb CHMXEeHMe aKTUBHOCTU ABNAeTCA obLuereHOMHbIM CBOMCTBOM

7. BblABNEHHbIE 3aBUCUMOCTM KOHCUCTEHTHbI A1 BCEX OPraHn3mos, oaHako D. Discoideum
NOKa3blBaeT OT/INYHbIE OT APYIrMX OPraHU3mMOB 3aBMCUMOCTM YMUCa KOHTAKTOB BHYTpU TAla
(cpeaHee No nogMaTPULLAM) U YNC1A KOHTAKTOB C MO/IHbIM FTEHOMOM, YTO MOXKET 0O bACHATLCA
VHUKaNbHbIMN OCOOEHHOCTAMM CTPOEHMA €ro XpoOMaTUHa.




