Short DNA sequences associated with Hi-C map features/
KopoTkue nocneposatenbHocTU IHK, accouumpoBaHHbie €O

.. Sabanci .
S cTpykTypamm Hi-C kapt
SMTB
Introduction/Beegerune Results/Pesynbrarthl
Hi-C maps represent frequency of interaction of DNA fragments along : Chosen k-mers were clusterized in 3 groups:
the genome, linking chromatin structure to genomic sequence. We aim f : 1) Poly-adenin motives with an asymmetric cross map
to find DNA motifs, associated with the appearance of biologically - (frequent in the genomic sequence)
significant patterns in Hi-C maps. 1024 | 2) Poly-CpG motives with a very bright insulation map
@ : ; (rare in the genomic sequence)
Hi-C kapTbl otobpaxatloT 4acTtoty B3aumogencteusa ydactkos OHK no § l 3) AT-reach motives with an “anti-insulation” map: they are
BCEMY TE€HOMY, CBA3blBad CTPYKTypy XpomMaTtuHa W TEHOMHYIO - distributed everywhere except for insulation regions
nocrnegoBaTerbHOCTb. Mbl XOTUM HaUTK MOTUBbI OHK, i 10
accouumMpoBaHHbIE C NOABIIEHMEM OMOSTIOMMYECKN 3HAYUMBIX MaTTEPHOB E BbissBrieHHble k-Mepbl KnactepusyoTcst Ha 3 rpynnbi:
Ha Hi-C kapTax. Q 1) MNMonn-A MOTMBbLI C KapToOM aCUMMETPUYHOro KpecTta
T 104 - (0OCTaTO4YHO YaCTOTHbI B reHOME)
= 2) Monn-CpG MOTMBBLI C KapTOW OYEHb APKOU MHCYNALUU
Our method/Hawu nopxop, (peawu & rexome) U
3) AT-Ooratble MOTUBbI C KapTon “aHTU-MHCYNALUN - OHU
s BCTpevaloTca Be3ge, KpoMe CanToB MHCYNALNK
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We studied Micro-C data for S.cerevisiae. The genome was split into § =
bins (256 bp each). We used logarithmization and observed-over- § 0 ;.r
expected transformation for our maps, which helped to highlight S
structural features. For every k-mer (k = 6) we fetched a corresponding i o
average map of all h bins where this k-mer occurs. o ——
aaattt attcaa tcaaaa ttcaaa o CCECEC i s
Mbl n3yuanm Micro-C gaHHble ana S.cerevisiae. FfeHom Bbin pa3buTt Ha ‘ tttaaa attaat aaattc aatttg cgcgeg el SWa
OuHbI (Mo 256 bp). K kapTam ObIN NpMeHeHbl norapnMmupoBaHme U ' atcaat atttga gaatca tattga tatata
observed-over-expected, YTO NOMOrNO BLIAENNTb ANEMEHTbLI CTPYKTYPHI. ' atttgg aaaatc tgataa aattca . cacgtg
[Ona Bcex k-mepoB (k = 6) ObINK NonyyeHbl ycpeaHeHHble KapTbl h tatcaa tccaaa aatatt atcaaa g gegege
buHoB, roe BcTpedaetcs k-mep.

Insulation projection

In order to validate our method, we marked insulation sites in the Hi-C map. Average map variance for insulation sites is
significantly higher than for random sites (for different sample size h), which proves that our method distinguishes between
specific patterns in the map and random noise.

B kayecTBe Banupauum Halwlero metoga Mol pasametunu B Hi-C kapTte canTtbl MHCynaumun. [lucnepcua ycpegHeHHOW KapTbl Ans
CanTOB WMHCYNALUUN 3HAYUTENBHO BbIllE, YEM Y CIlyvYauHbIX CanToB (4N pa3HbIX pa3MepoB BbIOOPKM h), YTO OOKa3bIBAET, UTO
Hall MeTod YyBCTBUTESIEH K HANMMYMUI0 OCODEHHOCTEN B KapTe.
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For every k-mer we computed variance of its average map and a
compared it with the variance of averaged h random samples. (A map
with a pattern will have higher variance compared to random noise). We 0.002 -
selected k-mers that looked least random. E:t
Mbl BblYUCIMIM AUCNEPCUKD YCPeOAHEHHOWN KapTbl KaXgoro k-mepa u 0.001 - : : : : :
CpaBHUNK ee C p,vlcinepcmel‘/’l ycpeaHeHHbIX h crnydyamnHblx KapT. (Ecnn B 600 1200 2400 4800 9600
KapTe eCTb $BHbIM MaTtTepH, ee aucnepcus OyaeT Bblle, YEM Y .
cnyyamHoro wyma). beinm otobpaHbl k-mMepbl, HAUMEHeE MOXOXMe Ha
cryyauHble.
X 3 Latent representations . -
Mean map| o Discussion/06cyxaeHue
B
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| & - » Our approach (comparison of averaged Hi-C maps variance) proved to be sensitive to specific features in
Encoder |~ | = P Gligie o a Hi-C map. Unlike other methods, we start with a sequence, not with a map feature./ Haw nogxon
Cross e O CpaBHEHMEe [ucnepcun ycpeOHeHHbIX KapT) no3sBondetr otnuyate natrepHbl Hi-C kapt ot wyma. B
el P P ycp P P P y
OTnM4yMe OT OPYrmx MeTodoB, Mbl OTTankmpaemcda oT nocnegosatenbHocTn OHK, a He OT CTpyKTyp Ha

KapTe.
» Chosen k-mers in S.cerevisiae have low complexity and apparently do not assemble themselves into
longer motifs./ BbisiBrieHHble k-mepbl S.cerevisiae WMEKT HU3KYK CIOXHOCTb W, MO-BUOAMMOMY, He
cobupatotca B bonee ANMHHbIE MOTUBBI.
» Correlation between chromatin structure and AT-reach k-mers can be possibly explained by the fact that
| o AT-reach sites influence nucleosome positioning./ BzanmocBaA3b Mexay CTpPyKTypoun xpomaTtuHa u AT-
We used a pretrained autoencoder to get a projection of a latent GoraTbiMn k-mMepamm MOXeT OOBSCHATbCS TemM ¢akToMm, 4To AT-6oraTble caiiTbl BNUSIOT HAa MOCAAKY
representation of a map on vectors for insulation and cross masks. We
. o . . HYKITEeOCOM.
clusterized maps of chosen k-mers by their insulation projection and : :
cross projection. » We could not train a neural network and a random forest regressor to predict map features by k-mer
frequences, which suggests insufficiency of this data for chromatin structure determination./ Ham He

Insulation
mask

Mbl ncnonb3oBanu npeaobyYeHHbIN aBTOSHKOAEP, YTOObI MOMy4nThb yaanocb 00y4YnTb HEMPOHHYIO CETb U CryYanHbIN fiec npeackasbliBaTb 0COOEHHOCTWN KapThl MO YacTtoTam k-
NPOEKUMIO CKPbITOTO npeactaBrnieHnUA KapTbl HAa BEKTOPa, MNoJjiy4eHHble MepoB, 4TO TOBOPUT O BGpOFITHOI7I HEOOCTATO4YHOCTU J3TUX OaHHbIX And onpeaenieHnda CTPYKTYPbI
ONS MacoK MHCynsumm mn kpecta. KapTbl BbIABNEHHbIX k-MepoB Obinu XpOMaTUHa.

KnacTepua3oBaHbl MO 3TUM NapamMeTpam.
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