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O T 3 W B 
Be/iymcH opraHHsaiiHH - LJeHxpa "BHOHH>KeHepHa" PAH - na flHccepTattHOHHyio paGoxy 
OpjiOBa lOpna JlbBOBHna «nojiHoreHOMHbiH KOMntioxepHbiH anajiHs pacnpe/iejieHHa 
caHXOB CBa3biBaHHa xpaHCKpHnuHOHHbix (|)aKxopoB 3yKapHox no aannbiM 
HMMyHonpennnHxaiiHH xpoMaxHna n BbicoKonpoH3BOZ(HxejibHoro ceKBeHnpoBanna)), 
npeacxaBJiennyio na concKanne ynenoH cxenenn AOKXopa GnojioxnHecKnx nayK no 
cnennajibHocxH 03.01.09 - MaxeiviaxHHecKaa Gnojioxna, 6HOHn(|)opMaxHKa. 

XtnccepxanHOHHaa paGoxa lO.JI. OpjioBa nocBamena paspaGoxKe KOMnbioxepHbix Mexo^oB 
HCCJieflOBaHHa perynaxopHbix pafioHOB x c h o b syKapnox c noMoiu;bio nojiHorenoMHoro anajiHsa 
caiixoB CBasbiBaHHa xpancKpHnnHonnbix (j)aKxopoB, h t o oxHOCHXca k (JjynziaMenxajibHOH npoGjiCMe 
MOJieKyjiapnoH G h o j i o x h h - HccjiejiOBaHHio MexannsMOB Konxpona 3KcnpeccHH renoB ayKapnox. 

AKTyajibHOCTb TeMbi. B ^HCcepxaitHH nocxaBJiena sa^ana KOMnbioxepnoxo onpcAeneHHa 
ynacxKOB CBasbiBanna xpancKpHnnnonnbix 4)aKxopoB ayKapnox b MacmxaGe renoMa, na o c h o b c 
ananHsa jiannbix, nonynaeMbix c noMoinbio xexnojioxnii HMMynonpennnnxanHH xpoMaxnna h 
BbicoKonpoH3Bo;iHxejibHoxo ceKBennpoBaHHa ^ H K (ChlP-seq b anrjiKHCKOH aGGpcBnaxype). C 
npaKXHHecKoii x o h k h spenna noHHMaHHe perynaxopHbix nponeccoB b Macmxa6e xenoMa nosBonaex 
peuiaxb pasnHHHbie sa^aHH 5HOHn>KeHepHH, GnoxexnonorHH h GnoMeOTUKHbi. 

B paGoxe paccMoxpenbi saaann npeacKasanHa nonoaccHna pexynaxopnbix paiioHOB na 
OCHOBC manhix ChlP-seq h ananns nonoacenna AHCxanbHbix perynaxopHbix panonoB renos , 



onpeaeJiHCMfcix x p o m o c o m h l i m h KOHxaKxaMH. Bonpocbi KOMntioxepHoro anajiHsa peryjiaiiHH 
3KcnpeccHH XCHOB B MacHixaGe renoMa ayKapHox xpeGyiox BKHManna HCCJieflOBaxenen h ocxaioxca 
xexHHHecKH cjio^HbiMH, nocKOJibKy npoaoji>KaK)ix(eeca Gbicxpoe paasHXHC 
BbicoKonpoH3BOAHxejibHbix xexHOJioxHH ceKBeHHpoBaHHH 7],HK, MexoaoB 3KcnepHMeHxajibHoro 
onpeaejieHHa ynacxKOB CBasbiBaHHa xpaHCKpHnqHOHHbix (jjaKxopoB onepeacaex pasBHxne 
KOMnbioxepHbix m c x o ^ o b aHannsa xaKHx nojinorenoMKbix /lannbix. Hpe/iiiaraeMbiH naGop 
KOMnbioxepHbix pemenHH fljia anannsa ziannbix ChlP-seq, a xaK)Ke CMeKHbix xexHOJioxnit, 
Hcnojib33TOni,HX HMMyHonpennnHxanHio xpoMaxnna - Ch lP-PET n ChlA-PET, cooxBexcxsyex 
B03HHKaiOinHM xpeGoBaHHSM HayKH. 

OxMexHM ;iBe SojibiHHe sajxanu, b Koxopbix Mexo/^bi nojiHOxenoMHOxo KOMnbioxepnoxo 
anajiHsa naxoa^T 5ojibmoe npHMenenne. npe)Kzie Bcexo, 3x0 nsynenne xpancKpnniiHonnbix 
4)aKxopoB, pexyjinpyiomnx xenbi, BOBnenennbie b npoxieccbi Kannepoxenesa. KoMnbioxepnoe 
HccjiejiOBaHHe nojinoxenoMHoro pacnpe;i,ejieHHa ynacxKOB CBasbiBanna xaKHX xpancKpHnnHonnbix 
4)aKxopoB HMeex Gojibinoe SHaHennfl ana. noncKa h x xenoB-MHineHen KaK MapKepoB jina 
flnaxHocxHKH 3a6ojieBaHHH. HayHenne xeHOB-MHUienen o h k o x c h o b M Y C n xpancKpHnnnoHHoxo 
4)aKxopa penenxopa acxpoxenoB E R a b renoMe qenoBeKa Ba)KH0 ma nonnManna MOJieKyjiapnbix 
MexaHH3MOB pasBHxna OHKOJioxHnecKHX saGojieBanHii, noncKa h o b b i x cnoco6oB nx AHaxHOCXHKH n 
jieHeHHa. 

Jfpyraa aKxyajibnaa sa^ana - nsynenne MexannsMOB xpancKpHnnnonnoH pexyjiannn renoB, 
oGecneHHBaioinHX n o ^ e p a c a n n e njnopnnoxeHxnoxo cocxoanHa c x b o k o b b i x k j i cxok , - HMeex 
6ojibmoe snanenHe jxna HCCJieaoBanHa MexannsMOB coMaxHHecKoro penpoxpaMMnpoBaHHH 
cxBOJiOBbix KJiexoK. 3 x a 3a;iaHa BKjHonaex onpe^iejienne nonHorenoMHbix Kapx ynacxKOB 
CBasbiBaHHH peryjiaxopoB njnopHnoxenxHOCTH - xpancKpnnnnoHHbix 4)aKxopoB NANOG, 0 C T 4 , 
S 0 X 2 , KLF4 H ffpyrnx b 3M5pHonajibHbix c x b o j i o b b i x KJiexKax ( 3 C K ) . Ilojixoji k pemennio 3 t o h 
BaacHeninen sa^ann c o c x o h x b KOMnbioxepnoM anajina pacnpe/^ejienHa canxoB CBa3biBaHHa b 
MacmxaGe xenoMa na ocnoBe aannbix ChlP-seq. 

PaccMoxpeHHbie KOMnbioxepHbie pemenna naxo/iax npHMenenne jina ananHsa 
pacnpe^ejieHHa ynacxKOB CBasbiBaHHa xpancKpnnnHOHHbix (jjaKxopoB b MacmxaGe renoMa. 
PaccMOxpenbi npHMenenHa fljia anajiHsa ynacxKOB cBasbiBanna xpancKpHnHHonnoro 4)aKxopa M Y C , 
xpaHCKpHnnnonnoro (|)aKxopa - pen;enxopa 3CxporenoB b renoMe nejiOBeKa. PaccHHxanbi nosHUHH 
HOJio^eHHa B xenoMe ynacxKOB CBasbiBanna pa^ia xpancKpnnnnonnbix (|)aKxopoB, oxBexcxBennbix 3a 
nozmep>KaHHe njnopnnoxeHxnocxH b 3M6pHOHajibHbix c x b o j i o b b i x KJiexKax (Nanog, Oct4, Sox2 n 
pa;ia jvpyrux) b xenoMC Mbiinn n b xenoMC nejiOBCKa. Jlna renoMa m b i u i h no ;i:annbiM ChlP-seq 
paccHHxanbi no3HL[HH ynacxKOB CBaabiBanna h onpe/iejienbi KJiacxepbi xaKHX ynacxKOB jina 6ojiee 15 



paSJIHHHblX TpaHCKpHnitHOHHtlX (jjaKTOpOB. 
^HCcepxaiiHOHHaa paGoxa npe^cxaBJiaex pa^ CMe5KHBix npoGjieM, BOSHHKaiOBmHX npH 

KOMnbioxepHOM MOflenHpoBaHHH nojio^eHHH ynacxKOB xpaHCKpHnuHOHHoro (|)aKxopa b 
syKapHOXHHecKOM xeHOMe, b HacxHOCXH, CBasaHHbix c onpe^eneHHeM xeHOB-MHUieneH aencxBHa 
3X0X0 4)aKxopa, Ko-noKajiH3au,HH c /ipyxHMH pexyjiaxopHbMH paftonaMH xenoB, peKOHcxpyKUHH 
xeHHoii cexH pexyjiaxopnbix BsaHMO îeHCXBHH. Ba)KHa KOMntioxepHaa HHxexpauHa paspaGoxaHHbix 
npoxpaMMHbix cpeAcxB o5pa6oxKH aaHHbix ChlP-seq c nporpaMMaMH anajiHsa 
nocjieflOBaxejibHOCxeH JIUK, onpe;i;ejieHHa HyKJieoxH^Hbix m o x h b o b , npe/iCKaaanHa nono^enHa 
caHXOB CBa3biBaHHa, ycneniHO peajiHSOBaHHaa b aaHHOH paGoxe, h oxpa>KeHHaa b naynnbix 
nyGjiHKauHax aBxopa, npeacxaBnennbix b ^HCcepxanHH. BbiniecKasaHHoe euj,e pas noAHepKHsaex 
aKxyajibHOCxb zjHCcepxauHOHHoft paGoxbi. 

HayHHaH H0BH3Ha HccjieAOBaHHH, nojiyHCHKbix peayjibxaxoB, ebiBO/iOB h 
peKOMCHaauHii, c4)opiviyjiHpoBaHHbix b AHCcepxauHH. 

B paGoxe npeACxaBnenbi opHXHHajibHbie KOMnbioxepHbie Mexo^bi anajiHsa pacnpeAenenHa 
ynacxKOB CBasbmaHHa xpaHCKpHnnHOHHbix (|)aKxopoB b renoMe na o c h o b c ^anHbix 
HMMyHOnpenHHHXaUHH XpOMaXHHa, COnpa>KeHHOH C nOCJieayiOmHM BbIC0K0Hp0H3B0aHXeJIbHbIM 
ceKBCHHpoBaHHeM (|)paxMeHX0B fftiK (ChlP-seq). ^ 

nocxpocHbi Kapxbi CBa3biBaHHa xpaHCKpnniiHOHHbix 4)aKxopoB c-Myc, Oct4, Nanog, Sox2, 
E2f l , n-Myc, Tbx3 , Eset, Nr5a2 , Smad2 b renoMC MbiniH, xpancKpHnuHOHKbix 4)aKxopoB M Y C , 
ERa, F O X A l , P R D M 1 4 b x c h o m c HejioBCKa. Kapxa ynacxKOB CBasbiBaHHa jxna Hncyjiaxopnoro 
(JDaKTopa CCTF nojiynena BnepBbie. 

PaspaSoxana KOMnbiexepnaa 5a3a ^^annbix naGopoB npo5 m h k p o h h h o b njiax4)opMbi 
Affymetrix U 1 3 3 , Koxopaa Gbuia h o b o h na m o m c h x ny6jiHKan;HH, h ncnoJibsoBajiacb aaJiee am 
anariHsa npncyxcxBHH xpancKpHnxoB b nnc-anxncenc opnenxaitHn b xenoMC HCJioBCKa h cos^anHH 
cooxBCXcxByiomeH 6a3bi aannbix nepeKpbiBaK)ffl,Hxca xpancKpHHXOB. 

KoMHbioxepHbiH anajiHS no AannbiM ChlP-seq Bnepsbie noKasaji coBMecxnyK) noKajiHsanmo 
ynacxKOB CBasbiBanna xpancKpHnnnonHbix (|)aKxopoB Oct4, Sox2, Nanog, c o z i h o h cxoponbi h c -
Myc, n-Myc c Apyron, b 3M6pHOHajibHbix c x b o j i o b b i x KJiexKax ( 3 C K ) Mbimn. CoBMCcxnaa 
jiOKajiH3ax(Ha ynacxKOB CBasbiBanna xpaHCKpHnnnonnbix 4)aKxopoB nniopHnoxeHTHOcxH b xcHOMax 
MbifflH H HCJioBCKa BHcpBhic Gbijia npeflcxaBJicHa b (J)opMe Maxpnn c6jiH)KeHHOcxH h xenjioBbix Kapx 
B ny5jiHKanHax asxopa. Bbinojinen auanm nyKJieoxH^Hbix m o x h b o b de novo, ana ynacxKOB 
CBa3biBaHHa (|)aKxopoB Zic3 b x c h o m c D.rerio, Smad2 b x c h o m c Mbimn. Onpe^icjicH h o b b i h 
HyKjieoxHOTbiH cocxaB ynacxKa CBasbiBanna xpancKpHnxiHOHHoro (|)aKXopa P R D M 1 4 b x c h o m c 
HCJIOBCKa. 



BnepBbie nocTpoen KOMnbiOTepHbiH Mexojo; npeflCKaaanHa ynacxKOB CBasbiBanna 
xpancKpHnnnoHHOxo c[)aKxopa - penenxopa acxpoxenoB E R a b Macnixa6e xenoMa na ocnoBe 
npo(^HJieH Mozi;H(|)HKanHH xpoMaxnna - anexHiinpoBanna n MexHiinpoBanna x h c x o h o b 
(MOOT(|)HKanHH H 3 K 4 m e 3 , H 3 K 4 m e l , H 3 K 2 7 m e 3 , H 3 K 9 m e 3 , H3K9ac , H3K14ac) , onpezjejiennbix 
c noMoinbK) xexHonoxHH ChlP-seq b KJiexoHHbix Jinnnax MCF-7 n T47D. C noMOinbio 
paapaGoxannbix KOMnbioxepnbix npoxpaMM BnepBbie coBMecxno c ^annbiMH ChlP-seq 
npoanajiHSHpoBaHbi Kapxbi xpoMocoMHbix KonxaKxoB, nonyHennbie nocpeacxBOM xexHOJioxHH 
ChlA-PET, ;iJia penenxopa 3cxpoxenoB ERa . CaM KOMnbioxepnbiH anajina aannbix coBpeMennon 
xexHOJiornn ChlA-PET, ocHOBannon na HMMynonpexinnHxauHH KonxaKxnpyioinHX xpoMocoMHbix 
ynacxKOB c noMOinbio ceKBenHpoBanna napnbix k o h l i o b (PET), xaK»ce caejian BnepBbie. 

Ha ocHOBe KOMnbioxepnoro anajinsa nojinorenoMnbix jxanHhTs. o xpoMocoMHbix KonxaKxax, 
onocpe^IOBannbix KOMnjieKcaMH PHK-noJiHMepasbi II, aannbix xpancKpnnnHonnon aKXHBHOcxH 
xenoB, H npo(|)HjieH MoancJjHKannn xncxonoB b xenoMC nejioBeKa noKasana nojio^Hxejibnaa 
Koppejiflnna pacnojio>KeHHa renoMHbix ynacxKOB xpoMocoMHbix KonxaKXOB c Mo;iH(|)HKanHHMH 
XHCXOHOB, xapaKTcpHsyiomHMH oxKpbiToe cocToanne xpoMaxnna ( H 3 K 4 m e 3 , H3K9ac , H 3 K 4 m e l h 
paaa jipyxHx), h x o pacmnpaex xeopexHHCCKHC npeacxaBnCHHa o xpancKpHHitHOHHOH aKXHsnocxn 
rcHOB H McxaHHSMax perynanHH h x sKcnpeccHH. 

3HaHHM0CTi> nojiyHeHHbix coHCKaxejieivi pesyjibxaxoB jiJia HayKH h HpaKXHHecKoii 
aCHXejlbHOCTH, 

TeopexHHecKaa snanHMOcxb pa5oxbi, CBasana c pa3pa6oxKOH KOMnbioxepnoH 
cxaxHCXHHCCKOH uojj.e™ pacnpeaencHHa ynacxKOB CBasbisaHHa xpancKpHnnnonnbix (|)aKxopoB, 
nosBOJiaionieH onpeflCJiaxb h x JioKajiHsannio no Koop^zinnaxaM ceKBcnHpoBannbix «HxeHHH» b 
xenoMe h oueHHBaxb nojiHOxy sKcnepHMenxa ChlP-seq. HocTpoena KOMnbioxepHaa Moaejib, 
oGecncHHBaioinaa BbicoKyio xonnocxb npeACKasanHa CBasbiBanna E R a b renoMe nejiOBCKa 3a cnex 
oflHOBpCMCHHoro aHajiHsa, KaK nyKJieoxHOTbix nocjiezioBaxejibnocxcH, xaK h npo4)HJieH 
MoziH(J)HKanHH xpoMaxHna (anexnnnpoBaHHa n MCXHiinpoBanHa x h c x o h o b ) , paccHHxaHHbix no 
/laHHbiM ChlP-seq. 

Hpe^lcxaBJicHa KOMnbioxepnaa Mo;i:ejib xpoMocoMHbix nexejib, oGpasoBannbix 
peryjiaxopnbiMH paHonaMH xpancKpHnnnn x c h o b (npoMoxopoB h SHxancepoB) b x c h o m c HCJioBCKa. 
TaKaa mo/icj ib ocHOBana jiannbix xexnojioxHH ChlA-PET no xpoMocoMHbiM KonxaKxaM, 
OHOCpeZlOBaHHbIM KOMHJieKCOM PHK-HOUHMCpaSbl II. 

HayHHO-npaKXHHCCKaa nennocxb paspaSoxannbix KOMHbioxepnbix m c x o ^ o b c o c x o h x b 
B03M0)KH0CXH HOHCKa pcxyjiaxopHbix paiionoB x c h o b no /lannbiM ccKBcnHpoBanHa b MacmxaGe 
nojiHoxo xenoMa ayKapnox. HpeacxaBJien npoxpaMMHbm KOMniieKC ICGcnomics ana 



(|)yHKaHOHajifcHOH aHHOxanHH rcHOMHtix nocjie/ioBaTejiBHOCTeH, KOxopbiH oGecneHHBaex 
cymecxBCHHoe pacuiHpeHHe Mexo^oB KOMnbioxepHOxo aHajiHsa nojiHoxcHOMHtix jxauHux. B pa6oxe 
npeacxaBJiCHBi Gasa ^laHHbix KanecxBa naGopoB npo6 MHKpoHHnoB Affymetrix U133 , 6a3a u h c -
aHXHcenc xpaHCKpnnxoB b xenoMe HejiOBCKa, Gasa aaHHbix 3KcnpeccHH x c h o b na MHKpoHHnax am 
Kpbic RatDNA, fljia KoxopoH npe^icxaBncHo cBHACxejibcxBo rocpexHcxpauHH 6a3 j^anHbix h 
npoxpaMM 3 B M . 

r io xcMaxHKC Hccjie/^osaHHa BBinojincn pna xocy/^apcxBcnnbix KonxpaKXOB (saKasHHK-
MHHHCxcpcxBO oGpasoBanna h nayKH PO) na paapaGoxxy npoxpaMMHoxo oGecncHCHna m^ 
rcHOMHbix HCCJicaoBannn, xpanxoB P O O H , h x o CBH/iexcjibcxByex o npaKXHHCCKOH nanpaBJiCHnocxH 
H snaHHMOCXH paGoxbx 

CxpyKxypa h coflep^acaHne paSoxbi. 
CxpyKxypa ^HCcepxauiHH oGpasoBana naxbio xjiaBaMH: «OG3op JTHxepaxypbi», «MoacjiH 

pacnpcacjicHHH canxoB CBasbiBanna xpaHCKpnnnHOHHbix 4)aKTopoB b x c h o m c », «Kapxbi canxoB 
CBHSbiBaHHH HO ^jaHHbiM ChIP-seq», «Mo;i:H4)HKanHH xpoMaxHHa h CBHSbmannc xpancKpHnxtnonnbix 
4)aKxopoB no aannbiM ChIP-seq», «XpoMocoMHbie KonxaKXbi h pexynanna xpancKpHnnnn b x c h o m c 
HCJIOBCKa)), n HpHjio>KenHJi. HepBaa xjiaBa npcACxaBjiaex oGaop c o b p c m c h h o x o cocxoanna 
HccjieaoBanHH b MHpc H cxaBHx 3aziaHH Hccjic^^oBanHH; Bxopaa xjiasa onncbiBaex paspaGoxKy 
McxoaoB KOMnbioxepnoxo anajiHsa aannhix ChlP-seq, h po^icxBCHHbix x c x h o j i o x h h , anajTHsa 
3KcnpeccHH xenoB. Tpexba, ncxBcpxaa h naxaa xjiaBbi onncbiBaiox npHMeHCHHC paapaGoxannbix 
cpczicxB anajiHsa ynacxKOB CBasbiBaHna xpancKpHnnnonHbrx 4'aKxopoB b SMGpHonajibHbix 
cxBOHOBbix KJiexKax HCJIOBCKa H MbimH, nocxpocHHC HOJiHoreHOMHbrx Kapx 3XHX 4)aKxopoB, aHanH3 
xcHOMHoro pacnpc^cJicHHfl pen;enxopa scxpoxenoB. B nexBcpxoH xjiase ananm CCTF paccMOxpen b 
KOHXCKCxe cxpyKxypbi xpOMaxnna h MOflH(|)HKanHH x h c x o h o b , b naxoii - c x o h k h spcHHS 
XpOMOCOMHblX KOHXaKXOB. 

OGbCM zmccepxanHH cocxaBjiJiex 343 MamnHonncnbix cxpannnbi, BKjnoHaa 119 pncynKOB h 
28 xaGjiHii,. C h h c o k jiHxepaxypbi coaep>KHx 521 ccbiJiKy. 

HepBaa FjiaBa, «OG3op nHxepaxypbi)), coaep)KHx nntjjopMaiiHio o coBpcMcnnbix 
Hccjic^loBanHax pcxyjiHxopnbrx panonax xpancKpHnuHH b x c h o m c HCJiOBCKa, BKnionaa onpeAejiCHHC 
ynacxKOB CBasbiBanHH c noMombio x c x h o j i o x h h HMMynonpcnHHHxanHH xpoMaxnna (ChIP). 
npcACxaBjicHbi HccjicaoBanna no peryjianHH 3KcnpeccHH renoB, CBasannbix c oGpasoBanncM 
onyxojiCH, xaKHX KaK pcn;enxop 3cxpoxeHOB, XKaHecneitH(j)HHnoH 3KcnpcccHH b k j i c x o h h b i x 
Kyjibxypax. Onncanbi h o a x o ^ i b i k nsyHCHHio 3MGpHOHajibHbix c x b o j i o b b i x k j i cxok HcnoBCKa h Mbimn, 
noKasana pojib xpancKpHnnnonnbix (|)aKxopoB b no;iflcp)KaHHa njnopHHOxenxHocxn h 
penpoxpaMMnpoBaHHH. JXau oGsop m c x o ^ o b HCCJicflOBanna xpcxMcpHbix KonxaKXOB xpoMOCOM b 



a ; i p e c n o M o m b i o ceKBCHMpoBaHHa ( 3 C , H i - C h C h l A - P E T ) . 
B x o p a a FjiaBa coAep>KHT o n n c a H H e KOMnbiOTepHbix MO/ieneH p a c n p e ^ e j i e H H a C C T O b 

3yKapH0THHecK0M rcHOMe. npe f l cxaBJ ieHbi aj i ropHTMbi a n a j i H s a js,a.HHbix C h l P - s e q h 5a3bi 
MHKpoHHnoBbix flaHHbix, p a s p a G o T a H H b i c aBTOpOM. 

T p e x b a FjiaBa n o K a s b i B a e x n p H M e n e H H e p a s p a G o T a n n b i x n p o r p a M M k peKOHCxpyKUHH Kapx 
caHXOB CBasbiBaHHa x p a H C K p H n u H o n n b i x 4)aKXopoB, n o j i y n e n H b i x n o aKcncpnMcnxa j ibHbiM / lannbiM 
C h l P - P E T H C h l P - s e q . 

H e x B c p x a a Fj iaBa co;i,ep)KHX o n H c a n n e n p H M c n e n H a p a s p a S o x a n n b i x KOMnbioxepHbix 
MCXO^OB K HCCJieaOBaHHK) HyKHCOCOMHOH ynaKOBKH H MOaH(|)HKanHH XpOMaXHHa, nOJIJ^CHHblX c 
noMoniLK) C h l P - s e q , a n a j i n a Moztcjien ynacxKOB CBSsbiBaHna p e n e n x o p a a c x p o x e n o B . F IoKaaano 
npHMCHcnHC n p o x p a M M jiJifi a n a j i n s a CBHSbiBanna x p a n c K p H n n n o H H b i x 4)aKxopoB b x c h o m c 
;ipo>K>KeH. 

F l axaa FjiaBa n p e a c x a B j i a e x KOMnbioxcpnoc H c c n c a o B a n H C x p o M o c o M H b i x KOHxaKXOB, 
HOJiyHCHHbix c n o M o n t b i o M a c c o B o x o n a p a j i J i e j i b n o r o c e K B c n H p o B a n n a b x c h o m c ncjiOBCKa n o 
MCTOAy C h l A - P E T , H OHOcpcAOBannbix cBasbiBaHHCM 6ejiKa E R a h KOMHJiCKca P H K - n o j i H M e p a s b i IF 
npHJioiKCHHc coji;ep)KHx xaGj innb i K o o p / i n n a x c a n x o B b x c h o m c , paccHHxaHHbie n o a a n n b i M C h l P -
s e q , pesyj ibxaxbi a n a j i n a a Kj iacxepnaamHH ca i i xoB , onHcaHHC H c n o j i b s o B a n H b i x KOMnbioxepHbix 
peCypCOB GHOHHCJJOpMaXHKH. 

P a 6 o x a o c n o B a n a n a Gojibhiom oGtCMe n c x o a n b i x j ^ a n n b i x , n p n M c p o B h p a c n e x o B . 
Pesyj ibxaxbi npc f l cxaBj i enb i b BbicoKopenxHHXOBbix n a y n n b i x n y 6 j i H K a n H a x . F lo Ka)KflOH raaBC 
flHccepxanHH h p a G o x e b n e n o M c a c j i a n b i h c x k h c BbiBo^bi. 

PeKOMCHaauHH no HcnojitsoBaHHio pesyjibxaroB h b m b o a o b aHCcepxauHOHHOH paGorw. 
P e s y n b x a x b i p a 5 o x b i H c n o n b s y i o x c H b K y p c e 6HOHn(J)opMaxHKH ann cxyzicHXOB 

HoBocnGnpcKOxo r o c y n n B c p c n x e x a . P a s p a G o x a n n b i e m c x o ^ i h a n a j i n s a n o j i n o x b i SKcnepHMenxa 
C h l P - s e q c n o M o i n b i o KOMnbioxepno i i CHMyjiaiiHH n n c j i a ynacxKOB CBasbiBanHH nccjicziycMOxo 
xpancKpHHXiHonnoxo (jjaKxopa b saBHCHMOCxn ox xjiyGnnBi c e K B c n n p o B a H n a Moxyx 5bixb 
Hcno j ib soBanb i n p n n j i a n n p o B a H K H h a n a j i n a e SKcncpHMcnxoB, o c n o B a n n b i x n a 
H M M y n o n p c n H n n x a n H H x p o M a x n n a n BbicoKonpoHSBo^HxejibHOM c c K B c n H p o B a n H n JIHK. 

M c x o A n p e a c K a a a n n a ynacxKOB CBHSbiBanna x p a n c K p H n n n o n H o x o (JDaKxopa - p e n e n x o p a 
acxporcHOB n o npo(J3HJiaM MoziH4)HKaL(HH XHCXOHOB MO)Kex 6b ixb a a a n x n p o B a n aim npcflCKaaaHHa 
nojiojKCHHa H A p y r n x x p a n c K p H n n n o n n b i x 4 ' aKxopoB. H a 6 o p b i ynacxKOB c B a s b i B a n n a c JlUK 
p e n e n x o p a acxpoxcHOB Moxyx 6b ixb n c n o H b s o B a x b c a ma. o n p e a e n e n n a xcHOB-MHmcncH a x o r o 
xpaHCKpHnu,HOHnoxo (jjaKxopa. K o M n b i o x e p H w e 6a3b i ^ l annb ix a n n o x a u H H n a G o p o B n p o 5 
MHKpoHHHOB A f f y m c t r i x Moxyx 6 b i x b n c n o j i b s o B a H b i ma n p c n p o n c c n n x a MHKpoHHnoBbix a a n n b i x . 



^aHHbie o n o j i o ^ e H H H b reHOMC HejiOBCKa ynacxKOB x p o M o c o M H b i x KOHxaKxoB, 
onocpeAOBaHHBix KOMnjieKcoM PHK-noj iHMepasbi II, Moryx Gbixb HcnonbsoBaHbi jim anajiHsa 
AHCxajibHbix p e x y j i a x o p H b i x pai ioHOB, n p e ^ C K a s a H H a no j iOKeHHa h o b b i x xpaHCKpHniiHOHHbix 
(|)aKxopoB B xeHOMe. 

PeKOMenayexca HcnojibsoBaxb nojiyneHKbie pesyjibxaxbi b a a J i b H e n r n H x HccjieflOBaHHHX b 
HayHHbix yHpe^xteHHHX PAH, PAMH, M n n o G p H a y K H h MHHSflpaBa P o c c h h , x^e BCflexca HsyneHHe 
BsaHMOzieHCXBHH ZIHK c 5ejiKaMH, Hcc j ie^oBaHHa c noMombio xexHOJiorHH 
BbicoKonpoH3Bo;iHxejibHOxo ceKBeHHpoBaHHa ffHK, xaKHX KaK MPy, HHU, «KypHaxoBCKHH 
HHCXHxyx», H,eHxp «BHOHĤeHepHH» PAH, HncxHxyx oGmeii xenexHKH PAH h m . H.H. BaBHJioBa, 
HncxHxyx MOJieKyjiapnoH 5 h o j i o x h h h m . 3HxejibxapATa PAH, HncxHxyx 4)H3HK0-XHMHHecK0H 
Me^IHUHHbi M3 PO, HHCXHxyx 6 h o x h m h h h m . Baxa PAH, P o c c h h c k h h O h k o j i o x h h c c k h h HaynnbiH 
IICHXp HM. BjIOXHHa PAMH, HHCXHXyX GHOOpxaHHHCCKOH XHMHH h m . IlIeMaKHHa H OBHHHHHKOBa 

PAH. 
HpaKXHHccKHC peKOMeH^aiiKH, c(j)opMyjiHpoBaHHbie B OTCcepxaijHH, o G o c n o B a n b i 

npoBeaeHHbiMH HCCJie^oBaHHaMH h M o r y x cnyacHXb pyKOBOjicxBOM b p a G o x e . B o j i b i h o c h h c j i o 
nyGjiHKauHH b pcKOMCHZioBaHHbix BAK M n n o G p n a y K H PO H3aaHHHX h b BbicoKopcHXHHXOBbix 
acypna j i ax (Goj iec 30 nyGjiKKauHH) c aocxaxoHHoii n o n n o x o H o x p a ^ a e x coziep>KaHHe paGoxbi h 
no3BOJiaex ouiCHHXb e c HOBHsny, npaKXHHCCKyio h n a y H H y i o 3HaHHM0cxb. BKJiioHaa x c s h c b i 
KOH(|)epeHUHH, oGixtce h h c j i o nyGjiHKaiiHH n o x c m c ziHccepxannH 52. 

JiHHHbiH BKJiafl a B x o p a flHcccpxaHHH COCXOHX B KOMnbioxepHOM anajiHse ^annbix h 
cxaxHCXHHCCKOH oGpaGoxKC. Bee npcacxaBncHHbic b A H C c e p x a n n n pesy j ibxaxb i n o j i y n c H b i h h h h o 
aBxopoM. H m Gbijih paspaGoxanbi a j i r o p n x M b i n KOMHbioxepnbic n p o x p a M M b i anajinsa j ^ a n n b i x ChlP-
s e q , cxaxHCXHHCCKOxo Mo;i,ejiHpoBaHHa, cpaBnenna xcHOMHbix Koopannax n x c h o m h o h annoxanHH, 
oncHKH KanecxBa n a G o p o B npo5 m h k p o h h h o b , a n a j i H s a nyKJicoxHflHbix k o h x c k c x o b , KOMHbioxepnoH 
CHMyjianHH n o j i H o x e n o M n b i x ^ a n n b i x ChlP-PET, ChlP-seq n ChlA-PET. 

A n p o G a n H a pesy j ibxaxoB ; iHccepxanHOHHOH paGoxb i o c y m e c x B J i a j i a c b b b h ^ c c x c h j i o b b i x h 
ycxHbix ziOKJia^OB n a p o c c n n c K H X h M e a c A y n a p o ^ n b i x n a y n n b i x KOH(|)epeHnHax. Pesyjibxaxbi pa6oxbi 
SbiJiH npeflcxaBJicHbi n a c e p n H M c ^ a y n a p o j i K b i x KOH(|)epeHnHH n o BHOHH(})opMaxHKe n P e x y j i a n n n 
CxpyKxypb i T e n o M a (BGRS'06, BGRS'08, BGRS\SB-2010, BGRS\SB-2012 n BGRS\SB-2014 -
H o b o c h 6 h p c k ) , KOHcJjepcHnnax HUGO (2008, Xaf t^apaGaa, Hnana; 2010, M o n n c j i b c , O p a n n n a ; 
2013, C H H x a n y p ) , CSHL-UK - 2007 (BcHHKoGpHxanHa) , M o K z i y n a p o ^ i n o M C n M n o s n y M C no 
B h o x c x h o j i o x h h ( M o c K B a , 2011), I I Iko j ic B R E W - 2 0 1 1 (Tapxy, D c x o n n a ) , KOH(|)epcHnHax 
HocxxenoM-2011 n nocxxeHOM-2012, KoH(|)epcHnHH I n t e g r a t i v e B i o i n f o r m a t i c s - 2 0 1 2 (XaHH>Koy, 
K H x a n ) , S y s P a t h o - 2 0 1 2 (CanKX-HcxepGypx), KOH(|)epeHnHax BOrHC-2013 ( H o b o c h 5 h p c k ) , 



M C C M B - 2 0 1 3 ( M o c K B a ) , «HeHpoHH(|)opMaTHKa-2014» ( M o c K B a ) . 
SaMCHaHHH K paSoxe. 
B i jenoM, peayjiBTaxbi, no j iyneKHBie aBxopoM, aBJ ia ioxca h o b b i m h HayHHBiMH 3HaHHaMH 

6H0HH(|)0pMaXHKH. 
OflHaKO, n o npe;i iCxaBnennBiM ny5jiHKau;HaM o n e n t ci[0}«no x o B o p n x b o p o j i n aBxopa b 

n o j i y n e n n n n H H x e p n p e x a n n H 3KcnepHMenxai iBHBix ^ j annb ix . C o B p e i v i e n n a a xenoMHKa aBJ iaexca 
CHHxesoM p a 5 o x b i 6 o j i B n i o r o KOJiJieKXHBa a s x o p o B . 3 x a paGoxa nannnaexca o x noaBjienna x n n o x e s b i 
H npoAOJiacaexca b 3KcnepHMenxa j iBnoM n a G o p a x o p n o M n o n c K e , sa Koxopt iM c j i e ^ y e x 
MaxcMaxHHecKaa o 5 p a 6 o x K a ^ l a n n b i x , c n o c j i e A y i o m H M n o n n M a n n c M GnojioxHHecKHX c m b i c h o b h 
BajiHAau,HeH no j ino reHOMHbix ^ a n n b i x . O n c B H A n o , h x o p o j i b C o n c K a x e j i a b n e p B y i o onepezib 
c o c x o a n a b npo( | )eccHonaj ibHOM a n a j i H s e GonbuiHX oG-beMOB S K c n e p n M e n x a j i b H b i x j i a n n b i x . J l n u i b b 
x p e x aHXJToasbiHHbix n e n a x n b i x p a 6 o x a x ( n e npHnniv iaa b o BHrnvranHe x e a n c b i Kont j j epennHH) aBxop 
5biJi xaK nasbiBaeMbiM «nepBbiM aBxopoM», x.e. exo BKJiaa b p a 6 o x y 6bij i KJiioHeBbiM cpezin Bcex 
aBxopoB, H HH p a a y CoHCKaxej ib n e 5biJi «nocjiefl,HHM aBxopOM», h x o xoBopnx , h x o o h n e 6biJi 
HHHHHaxopoM H HfleojioxHHecKHM pyKOBOjiHxejieM npoBeAeHHbix p a 6 o x . C j i e ^ y e x , o^naKO, oxMexHXb, 
HXO c o B p e M e n n a a xenoMHKa B c e x ^ a e c x b c n n x e s S K c n e p H M e n x a h MaxeMaxHHecKOH o 5 p a 6 o x K H , h 
n o p o H n e Bcex^a y j^aexca nexKO o n p e ^ e j i n x b , k x o CACJiaji 6 o j i e e BajKnyio p a 6 o x y - 6HOHH(|)opMaxHKH 
HJIH 3KcnepHMeHxaxopbi . B jiioGom c j i y n a e , a x o nojio)KeHHe n e c x a s n x nof l c o M n e n H e co6cxBeHHbie 
6HOHHd[)opMaxHHecKHe pesy j ibxaxb i C o n c K a x e j i a , n o j i y n e n H b i e b a a H H o n p a G o x e . 

B KanecxBe eine oz inoxo s a M e n a n n a , cj ieziyex oxMexHXb o n p e a e j i e H H j o c xeMaxHHecKyio 
necBasHOCXb o n e n b n n x e p e c H b i x xj ias ( | )ynKnHonajibHOH xenoMHKH ( C h l P - S e q , C h l P - P E T h C h l A -
P E T ) H xjiaBbi, CBaaanHOH c BbiGopoM n p o G jim njiax( |)opMbi A4)(|)HMexpHKC. J I o x h h h o h CBaan 3aecb 
nex , 6 o j i e e x o x o , x e x n o j i o x n a m h k p o h h h o b h o M e p e y f l e i u e B n e n H a c e K B e n n p o B a n H a S y ^ e x 
npeACxaBJiaxb HCKJiioHHxexibHO HcxopHHecKHii n n x e p e c . 

3aKJiioHeHHe. 
Hpe/IcxaBJieHHaa z i H C c e p x a n n a aBJ iaexca saKonnenHbiM HCCneaoBaxejibCKHM xpy^iOM, 

HpeflcxaBjiaex c o 5 o h s a K o n n e H H o e , CHCxeMaxnnecKoe h Baacnoe n a y n n o e HCCJiejioBaHHe. 
n o n y H e n n b i e aBxopoM pesy j ibxaxb i z iocxoBepnb i , BbiBOflbi h saKjiioHeHHa o 6 o c n o B a n b i . ABXope{|)epax 
BepHO oxpa)Kaex ocHOBHoe coflep>KaeHHe flHccepxaijHH. 

' P a 6 o x a o6cy>K.aajiacb na pacninpennoM a a c e A a n n n c e M n n a p a JIaGopaxopHH xenoMHKH h 
SHHreHOMHKH H03B0H0HHbix L],eHxpa «BHOHH)KeHepHa» P A H , c n p n x j i a m e H H e M Bcex 
3aHHxepecoBaHHbix c o x p y a n n K O B n n o j i y n n j i a O A o G p e n n e y n a c x n u K O B c e M n n a p a , n p o x o K o n 
s a c c a a n n a JVo 1 ox 2 9 a H B a p a 2 0 1 4 x o ^ a . O x s b i b s a c j i y m a n n o 5 c y ) K a e H n a s a c c ^ a H n n c c M n n a p a 
JIaGopaxopHH x c h o m h k h h anHxenoMHKH nosBOHOHHbix ( 2 1 . 1 0 . 2 0 1 4 , npoxoKOJi 9 ) . 



^ H C c e p x a i t H a O p n o B a l O p n a JIbBOBHHa, n a xeMy «nojiHoreHOMHBiH KOMnbioxepHtiH aHanHS 
pacnpeAeJieHHfl caf txoB CBasbiBaHHfl xpaHCKpHnuHOHHbix 4)aKxopoB ayKapHOx n o jxaHUhm 
H M M y n o n p e n n n H x a n H H x p o M a x n n a n B b i c o K o n p o n s B O f l n x e j i b n o r o ceKBennpoBaHna) ) , 
npexicxaBJiennaf l K a a m n x e n a c o n c K a n n e y n e n o n c x e n e n n ^ O K x o p a GHOJIOXKHCCKHX nayK, 
cooTBexcxByex BceM x p e G o B a n n a M B A K ( n n . 9 - 1 4 HojioJKenHK o npHcy)K;],enHH y n e n b i x c x e n e n e n , 
yxBep)KaeHHoro I locxaHOBj ienHeM r ipaBHxe j ibcxBa P O o x 2 4 . 0 9 . 2 0 1 3 x. JVo 8 4 2 ) , npeji-baBjiacMbiM K 
flOKxopcKHM ^ i H c c e p x a n n a M , a e e aBxop ^ o c x o n n npHcyiacj^enna H C K O M O H c x e n e n n flOKXopa 
GHOJIOXHHCCKHX nayK n o cnen ,Haj ibHocxH 0 3 . 0 1 . 0 9 - M a x e M a x n n c c K a a G n o j i o x n a , 6HOHn(J)opMaxHKa. 

SaBCziyiomHH j i a G o p a x o p n c n 
XCHOMHKH H anHXCnOMHKH H03B0H0HHbIX 

IJ ,enxpa «BHOHH»cncpHa» P A H , J I , .6 .H. 

1 0 . 1 1 . 2 0 1 4 r 

H p o x o p n y K E . B . 


