3AKOHOMEPHOCTU B CTPYKTYPE XPOMATUHA:

MEXXBNAOBOU MOAXOA
Multi-species approach to chromatin structure analysis
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Abstract Conclusions
AHK SApQ 3YKAPMOT YNAKOBAHA B 104 - 105 pa3 6AAroadps 1. KOMNAPTMEHTbI XPOMATMHAO HOMAEHbBI TOABKO Y 4YEAOBEKA. POBHOMEPHOE
MHOTOYPOBHEBOU MPOCTPAHCTBEHHOM OPIrAHM3IALMM XPOMATUHAO M3MEHEHUNE TAOBHOM KOMMOHEHTbI ODHAPYXEHO Y amebesl. (pumc. 1)
(BKAIOYTIOLLLEM, B YHOCTHOCTM, TOMOAOMMYECKM-ACCOLMMPOBAHHBIE AOMEHDI, 2. [1OKA3aTEAb MHCYAILUMM OTPULLATEABHO KOPPEAMPYET C MAOTHOCTbBIO FEHOB
TAAbI, 1 KOMNAPTMEHTbI). CPABHUTEAbHbBIM OHOAM3 CTPYKTYPbl XPOMOTUHA TOAbKO AAS HEAOBEKA M APO3OMMASI. (pHC. 1, 2)
MO YHUCOUUMPOBAHHOMY MPOTOKOAY AAS OPTOHM3MOB M3 PA3HbIX rpyrn - TAABI MMEIOT PA3HbBIM XOPAKTEPHbIM PA3MEP Y PA3HbIX OPTAHM3MOB. (PUC. 2)
DAHEE HEe MPOBOAMACSH, U KAXKETCS MHTEPECHBIM CPOBHUTL CTAOHACPTHbIM 4. KOS OUUMEHT LIKAAMPOBAHUA HE KOPPEAMPYET C APYIrMmMU
0DPA30M CBOMCTBA XPOMATHMHA AAS Dictyostelium discoideum, Drosophila XAPAKTEPUCTUMKAMMKM XPOMATUHA OPFrAHM3IMOB M KAHESCTBOM
melanogaster u Homo sapiens. SKCMEPUMEHTOB. (TADA. 1)
Fukaryotic DNA is folded 104 - 105 times due to complicated multilevel 9 Chromatin compartments were found in Homo. Uniform increase of the first
organisation (in particular, topologically-associating domains, or TADs, principal component towards chromosome end was found in Dicfyostelium.
and compartments). Comparative analysis of chromatin structure with (fig. 1) | | |
unified protocol has not yet been performed for organisms from different 6. Insulation score negative correlates with gene density for Homo and
groups. It might be instructive to implement a standard protocol and to Drosophila. (fig. 1, 2)
compare chromatin properties for Dictyostelium discoideum, Drosophila /. TADs have different characteristic size in different organisms. (fig. 2)
melanogaster and Homo sapiens. 8. The scaling coefficient is not correlated with other genomic features or

experiment quality. (table 1)

Methods

1. UTepatmBHOE KOppeKTMpoBaHMe 1. Iferafive correction Tabamua 1. PO3AMYHbIE CBOMCTBA AAF OPTraHM3MOB. Table |. Different features for organisms.
2. BbBIMMCAEHME MOKA3ATEAY 2. Calculation of the insulation score YaenLHLINA 061LeMm
|
] ] ObraHuaMm anpa (MKM3 Ha 100 Koathdbumument |Pasmep OwameTp O6bem sagpa CpenoHee NoOKpbITHE
MHCYAALLMNM 3. TADs CO”Iﬂg with Armafus P Kb) lWKanMpoBaHua [reHoma (HT) |agpa (MKM) |[(MKM3) Ha 100 Kb
3. Mouck TAAOB Cc nomoLLsio Armatus 4. PCA (principal component , )
" Organism Relative nucleus Scaling Genome size Diameter Nucleus Mean coverage
4. AHOAM3 TAOBHbIX KOMMNOHEHT (PCA) analysis) 9 volume coefficient volume (um?) g
5. BbluMCAEHME MEPbI MAOTHOCTH S. Colc.ulohon of a chromatin Homo sapiens |, 0., 193 R 490 15500
XPOMATMHA (TOMMA NEPEXOAHOS) density measure (gamma . -
- rosophila .
TI’OHSITIOHC”) melanogaster 0.065 -1.07 ~1.2*108 4.27 /78 19675
Dictyostelium
discoideum 0.090 -1.28 ~3.4*107 3.13 30.5 ~100000

Puc. 1. CpaBHEHME TEHOMHbBIX PA3ZMETOK AAI TPEX OPrAHM3IMOB. MOXHO HADAIOAQTbH KOMMAPTMEHTbl Y YEAOBEKA, MEPAPXMYECKYID CTPYKTYPY TAAOB Yy BCEX TPEX
OPraHU3MOB, PAOBHOMEPHOE YBEAMYEHUNE 3HAYEHUM NEPBOU KOMMOHEHTbI K OAHOMY KOHLLY XPOMOCOMbI Y OMEDBI.

Figure 1. Comparison of genomic features for three organisms. The following features can be observed: chromatin compartments in Homo, a hierarchical structure of
TADs, a uniform increase of the first principal component in Dictyostelium.
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[TOKO3ATEAb MHCYAALLUU
Insulation score

Puc. 2. PacnpeaeAeHme KOAMYECTBA B3AMMOAENCTBMU HA PA3HbBIX TEHOMHbIX PACCTOIHUAX AAA TPEX OPTAHU3IMOB. CTPEAKAMMU BbIAEAEHBI OMTMMOABHBbIE PACCTOAHMUS,
HO KOTOPbIX AOCTUIAOETCA MOKCMMOAAbBHAS KOPPEAILMA MOKA3ATEAT MHCYAILUMM C TAMMOU MEPEXOAHOU U MUHUMOABHOU KOPPEAILMM MOKA3ZATEAT MHCYAILUMM C
KOAMYECTBOM FEHOB.
Figure 2. Distribution of the number of interactions for varying genomic distances. Arrows denote the optimal distance maximizing correlation of the insulation score
with gamma transitional and minimizing correlation of the insulation score with the number of genes.
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