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PE®EPAT

N3YYEHUE PAZHOOBPA3UA PHK-IIPOAYKTOB RUNX1T1-HACTH
I'MBPUHOT'O OHKOI'EHA RUNX1/RUNX1T1 YEJIOBEKA

Junnomuas pabota 41c., 16 puc., 4 Tadn., 23 uctoyHUKA.

RUNXITI1, RUNXI-RUNXITI1, TPAHCJIOKALIMS, TUBPUHBIN TEH,
OCTPbI1 MUEJOUJHBIA JIEMKO3, PHK-TPAHCKPHUIIT, KOPOTKUE
LITIMJIEYHBIE PHK.

OObeKT  HMCCIeOBAHUSA: red  RUNXITI,  BbHIIOJIHAKOIWNA  POJb
TPAHCKPUIIIMOHHOrO (pakTOpa Ha paHHUX CTagUSAX TEeMaTolo’3a y YesloBeKa M
MJIEKONUTAOIIMX M YYaCTBYIOIIMI B PAa3BUTUU OCTPOrO MUEJIOUIHOIO JIEHKO3a MpU
XPOMOCOMHBIX IIEPECTPOUKAX.

[enb: uzydenue cTpykTypHoro paszHooOpasuss PHK-nponykroB RUNXITI-
yacTu rudpuanoro onkorena RUNXI/RUNXITI yenoBeka.

Meroabl ucciieoBaHUsA: OMOMH(POPMALMOHHBIN aHaNu3, KyJIbTUBUPOBAHUE
YKapUOTUYECKHUX KIIETOK, CIIEKTPO(POTOMETPUUECKHE U MOJIEKYJIIPHO-T€HETUYECKHE
Metoansl  (Beiaenenue TotambHoM  PHK, monuMepasnas 1enHas — peakius,
NOJIMMEpa3Hasl LEeMHasg peakuus ¢ oOpaTHOM TpPaHCKPUIMIMEH, METOJ KOPOTKHX
mmuiednbix PHK, cekBeHupoBanue, TpancpopmManusi, KoTpaHcheKknus).

I'ubpunnsiii teH RUNXI/RUNXITI ¢ BbICOKON 4acTOTOM OOHAapyKUBAETCS B
KJIETKaX OOJBHBIX OCTPHIM MHUEIOUIHBIM Jieiiko3oM. JlaHHBI TeH o00pa3yeT
HEOOBIYHO BBICOKOE KOJIMYECTBO aJbTEPHATUBHBIX TPAHCKPUIITOB, MOJABISIOIIEE
OOJBIIMHCTBO KOTOPBIX MOJKET JlaBaThb Hadajllo OeyikaM, JMIIEHHBIX Ba)KHBIX
(YyHKUMOHAJIBHBIX JOMEHOB. DBBUIO NpPENNoNoXkeHO, YTO pa3BUTHE 3a00JeBaHUs
CBSI3aHO UMEHHO C IPUCYTCTBUEM TAKUX YKOPOUEHHBIX TPAHCKPHUIITOB.

B pe3ynbrate naHHoM paOOThl ObUTM BBISBIEHBI 17 pa3inyHBIX TPAHCKPUIITOB
rubpugHoro onkorena RUNXI/RUNXITI. TlpoBepena paboTa aHHOTHPOBAHHBIX W
MpeCKa3aHHbIX TPOMOTOPHBIX peruoHoB reHa RUNXI u o0nacteid TepMUHAIIMN TeHa
RUNXITI. Ha ocCHOBE TOJIy4YEHHBIX JaHHBIX B KJIeTKax JUHUU Kasumi-1
uaeHTuguuupoBansl 3 TpaHckpunta RUNXITI, BBIPOBHSIHBIX OTHOCHTEIBHO
pedepeHc-cOopkr reHoMa 4ejoBeKa ¢ MOMOIIbI0 MporpamMmbl BLAT W3 T€HOMHOIO
opayzepa USCS Genome Browser. TpaHCKpUNTHI KIOHUPOBAHBI B COCTaBe
aeHTuBUpycHoro Bektopa pHR-SINcPPT-SIEW. CoOpaHa BHpyCHas 4yacTulUa IS
BBISICHEHUS (PYHKIIMOHAIBHOW POJIM MOJYyYEHHBIX anbTepHaTUBHBIX (hopm RUNXITI-
yacTu rubpuanoro oukorena RUNX1I/RUNXITI.

Kpome TOro, paspaboraHa JEHTUBUPYCHas BEKTOpHas KOHCTPYKIUS,
kogupytomas aHtu-RUNXITI 17a (11a) kopotkue mmnuneunsie PHK. Tlomyuennas
IIOCJIEI0BATEIBHOCTh KJIOHMPOBAaHA B cocTaBe BekTopa pLVTHM nist mOCTaHOBKU
peakIMyu HOKayTa TpaHCKpUNTOB okaHuuBaroniuxcs 17a (11a) skzonom RUNXITI-
yacTu rubpuanoro oukorena RUNX1I/RUNXITI.



PODEPAT

BBIBYYDHHE PASHACTAMHACII PHK-TIPAJTYKTAY RUNXITI-
YACTKI I'IPBI/THAI'A AHKAT'EHA RUNX1 / RUNX1T1 YAJTABEKA

Jpimomnas padora 41c., 16 man., 4 ta6:., 23 KpBIHIIIBIL.

RUNXITI, RUNXI-RUNXITI, TPAHCIIAKALIbIA, TI'IBPBIJAHbBI I'EH,
BOCTPbl  MIAJIOIAHBI  JIEMKO3, PHK-TPAHCKPBIIIT, KAPOTKIA
LOTIJTEYHBIA PHK.

AlG'ekt  nmacnenmaBanns: reH  RUNXITI, sxi  BBIKOHBae  POJIIO
TpaHCKpBIMIIbIHATa (aKTapa Ha paHHIX CTaAbIIX reMaTana’3y ¥ JajaBeKa 1 ChICYHOY
1 ym3enmpHIWae ¥ pasBillll BocTpara MisUloiiHara JIeHKO3y Tpbl XpaMacOMHBIX
nepabyaoBax.

Mbra: BbIByusHHE CTpyKTypHail paszHacraitHacui PHK-npanykray RUNXITI
yacTKi riopeiagHara ankarena RUNX1/RUNXITI vanaBeka.

Meranpl  gacnenaBaHHs:  OisiHapMalbIMHBI  aHalli3, KYyJbThIBABAaHHE
JYKapbIATBIYHAX KIJETAK, CHEKTpaoTaMEeTpUUHbIA 1 MAaJeKyJsIpHa-TeHETbIYHbIA
MeTanbl (Bey3suieHHe TatanbHait PHK, mnamimepasHasi mnaHITy>)KKOBas PpIaKIbls,
najgiMepa3zHail JIaHIY’)KKOBas PIaKLbIsl ca 3BapOTHAWl TPAHCKPBINIBIAN, MeTaj
kapoTtkix mmniiedyHbix PHK, cexkBenaBanne, Tpancapmariibisa, KOTpaHCHEKIIbIS).

I'6psiauael ren RUNXI/RUNXITI 3 BbIcOKaid yacTaToM BBISYIISIENA ¥ KIETKaxX
XBOPBIX BOCTPBIM MIEIOIIHBIM JielKo3aM. Jlaj3eHsl TeH YTBapae He3BblYaliHa
BAUTIKYIO KOJIBKACLlb aJIbTIPHATBIYHBIX TPAHCKPBINTAY, NEepaBakHas OOJbIIACHb SKIX
MOKa JaBalp NayaTak Osyikam, na30ayJieHbIM BaKHBIX (DYHKUBISTHAIBHBIX JaMEHay.
bb10 mpamnanaBaHa, ITO pa3BilUE 3aXBOPBAHHS 3BsI3aHA MEHABITA 3 MPBICYTHACIO
TaKiX CKapOYaHbIX TPAHCKPBINTAY.

VY BbIHIKY Jan3eHail mpaubl Obull BBISYJIEHBI 17 PO3HBIX TPAaHCKPBINTAY
riopeiinara rena RUNXI/RUNXITI. TlpaBepana paboTa aHaTaBaHBIX 1 MpPaJKa3aHbI
NpOMOTOpHBIX pariéHay reHa RUNXI 1 abnacueit Tpminanbil rena RUNXITI. Ha
aCHOBE AaTphIMAaHBIX [AA3€HBIX Yy KieTKax JiHil Kasumi-1 1iadHTBI(IKaBaHa 3
TpaHckpeinta RUNXITI, BblpayHaBaHbIX aJHOCHA pepepeHc-300pKi TEeHOMY
yajaBeka 3 jganamorait mparpambl BLAT 3 renomuara Opayzapa USCS Genome
Browser. TpaHCKpbINTHI OB KJIaHABaHbI ¥ CKJIaJ3€ JEHIIBIpycHara Bekrapa pHR-
SINcPPT-SIEW. Cabpana BipycHasl 4YacIiilla JJis BBICBSITJICHHS (DyHKIIbISHAJIbHAN
poJIi  aTpbIMaHbIX AalbTIPHATBIYHBIX (Gopmay RUNXITI-vactki riOpblnHara reHa
RUNXI/RUNXITI.

Akpams Taro, Obula pacrpaliaBaHa JICHIIBIpYCHAsi BEKTapHas KaHCTPYKIIbIS,
akasi kanye aHTel-RUNXITI 17a (Ila) xapotkis mmineunsis PHK. Atpeimanas
naciasoyHacup KiaHiBapamacs Yy ckiaaze Bektapa pLVTHM nana nacranoyki
PRaKIlbll HAKAyTy TpaHCKphINTAY sikis 3akaHuBarora 17a (11a) sx3onam RUNXITI-
yacTki riopeiiHara ankarena RUNX1I/RUNXITI.



ABSTRACT

STUDY OF DIVERSITY RNA RUNXI1T1-PRODUCTS OF HYBRID
ONCOGENE RUNX1 /RUNXIT1 RIGHTS

Diploma work 41p., 16 fig., 4 tables., 23 sources.

RUNXI1T1, RUNXI-RUNXITI, TRANSLOCATION, FUSION GENE,
ACUTE MYELOID LEUKEMIA, RNA TRANSCRIPTS, SHORT HAIRPIN RNA.

Object of study: gene RUNXITI, that acts as a transcription factor in the early
stages of hematopoiesis in humans and mammals, and is involved in the development
of acute myeloid leukemia with chromosome rearrangement.

Goal: to analyxe the structural diversity of RUNXITI RNA-products of the
fusion oncogene RUNXI/RUNXITI.

Methods:  bioinformatic  analysis, cultivation of eukaryotic cells,
spectrophotometric and molecular-genetic techniques (total RNA extraction, PCR,
RT-PCR, method of short hairpin RNA, sequencing, transformation, co-transfection).

The fusion gene RUNXI/RUNXITI is detected in the cells of patients with
acute myeloid leukemia with high frequency. This gene forms an unusually high
number of alternative transcripts, most of which can give rise to protein lacking the
important functional domains. It has been suggested that the disease is associated
with the presence of truncated transcripts.

During of this research 17 different fusion oncogene transcripts
RUNXI/RUNXITI have been identified. Function of the annotated and predicted
gene promoter regions of RUNXI and termination regions of RUNXITI had been
checked. The three RNA-transcripts of RUNXITI-part were indentified on the basis
of the data in cell line Kasumi-1. These transcripts were realigned against the Homo
sapiens reference genome assembly NCBI36/hgl8 (March 2006) by BLAT alignment
tool in USCS Genome Browser. The transcripts were cloned into the lentiviral vector
PHR-SINcPPT-SIEW. Viral particle was assembled to determine the functional role
of alternative forms of RUNXITI-part of fusion oncogene RUNXI/RUNXITI.

Also lentiviral vector construction of encoding an anti-RUNXITI 17a (11a)
short hairpin RNA was developed. The resulting sequence was cloned into the vector
pLVTHM to made transcripts ending 17a (11a) exon of RUNXITI-part fusion
oncogene RUNXI/RUNXITI inoperative by gene knockout method.



