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JlumiomHass paboTta BKJIIOYaeT: crpaHull — 53, pucyHka — 21, tabmur — 8,
UCTOYHUKOB — 42.

KmroueBsle  cmoBa:  CRISPR/CAS9-CUCTEMA, TPAHCIIO30HHBIE
BEKTOPA, CAXAPHBI JIMABET, MOJIEKVJISIPHOE KJIOHMPOBAHME,
[THP, JEHTUBUPYCHASA TPAHCAYKIIMA.

O0nekt uccnenosanns: E.coli DH5a, knetku muann HEK293T yenoBeka.

Llenp: co3gaHue cepur BEKTOPOB JJisi 00€CIEUEHUsl CTAOMIIBHOM 3KCIPECCUU
MoauuuupoBaHHoro rea Cas9 B kieTkax 4esioBeka, npoekrupoBanue ruiPHK niis
CRISPR cucrtembl akTUBalMM T€HOB, YYacCTBYIOIIMX B JU(PepeHIHpOBKE -KIETOK
MOJIKEITYAJOYHOM JKEJE3BL.

Mertoapl: MonekynsipHoe KiaoHupoBanue, I[P, nenTuBnpycHas TpaHcaykius,
CHeUaIu3upOBaHHbBIE UHCTPYMEHTHI OMOMH(POPMALIMOHHOTO aHAJIM3A.

Ha ceronHAmHuii JeHb CYIIECTBYIOT pa3JIMYHBIE CIIOCOOBI, IMO3BOJISIOIINE
PEryarpoBaTh padOTy T€HOB, YTO MOMOTAET B U3yYCHUH (PYHKIMOHUPOBAHUS KIETOK,
a Takke B KOHTposie uX (eHoruna. OJHAKO BCE paHEE MCIOJIb3YEMbIE METOMbI
3HaunTeNbHO YycTymnaroT cucteme CRISPR/Cas, xoropas naumnas ¢ 2011 ropa,
COBEpIIMJIA HACTOSUIMI TMPOPHIB B O0JACTM TEHHOM WHXKEHEPHH, OTKpPbHIB
NPUHIMINATBHO HOBBIE BO3MOXKHOCTH [l MAaHUMNYJALMA Ha YypOBHE TIeHOMa
BBICIIMX OPraHU3MOB. JTa cucteMa Oblia nepenpoduirpoBana ajs 3p(HEeKTUBHON U
crenupuYecKky HalEJeHHOW Ha TeHOM IUIaT(OpPMBbI, C MOMOIIBI KOTOpPOH Oyner
BO3MOYKHO KOHTPOJMPOBATh TPAHCKPUIIIMIO LEJIEBbIX TIE€HOB 0€3 HW3MEHEHHUs
nocnenoarenbHocTd  JIHK-mumenn. JInsg  3TOro  uCnonb3yroT — pasiaudHbIe
Momupukanuu Oenka Cas9, B ToM yucie npuinrBaHue aktuBatopHbix (VP 160) u
pernpeccopusix (KRAB) momeHoB, a Takke pa3pabarblBalOT MOCIEAOBATEILHOCTH
ruaPHK, nanpasnsomnye 3ToT MoaupUIIMPOBaHHbBIN O€I0K HAa MHTEPECYIOLIUN Hac
JIOKYC B T€HOME.

B xome Hacrosimero wucciegoBaHusi Oblia pa3zpaboTaHa cxema CO3JaHUs
TPAHCIO30HHBIX BEKTOPOB JJII PENPECCMM M aAKTHBAI[MM LIEJIEBBIX T'€HOB.
VYcraHoBneHa MpUYMHA, HE TO3BOJSIONIAS TOJYYUTh KOHEYHBIM  BEKTOP.
Pazpaboransl mocnegoBatenbHocTd THAPHK nns CRISPR cuctembl akTuBaruu
redoB INS, PDX1, MAFA, NEURODI1 B kierkax 4ejlOBEKa C HCIOJIb30BAaHUEM
CHEeUaIN3UPOBAHHBIX UHCTPYMEHTOB OMonH(popManmoHHoro ananusa. Kpome Toro,
NOJIydeHa JIMHHS KJIETOK, CTaOWwibHO 3kcrpeccupyronmx 0Cas9 coBmecTHO ¢
pPEnopTEPHBIM T'E€HOM YCTOMYMBOCTU K OnactuiuauHy. IlomoOpana ontumalibHas
KOHLIEHTpalusi OJaCTULMIUHA JJIsi OCYIIECTBJICHHS CEJIEKIIMU MOIU(UIUPOBAHHBIX
KJIETOK.



PE®EPAT

JIpITioMHasl Tpana yKioyae: crapoHak — 53, mamonka — 21, tabmin — 8,
KpBIHII] — 42.

KmouaBeis cnoBel: CRISPR/CAS9-CICTOMA, LIYKPOBBI JbISIBOT,
TPAHCITASOHHBISA BEKTAPA, MAJIEKVYJIIPHAE KIIAHABAHHE, IIJIP,
JIEHLIBIPYCHAA TPAHCYKILIBIA.

Ao0'ext macnenaBanns: E.coli (mram DH5a), xnetki nminii HEK293T ganaBeka.

MbTa: CTBap HHE Cephbli BEKTapoy I 3a0CCHSUYdHHS CTaOUTbHANW AIKCIPACii
ManbiikaBaHara reHa Cas9 ¥ kierkax uanaBeka, mnpaektaBanHe ruaPHK s
CRISPR-cicToMBbl akThIBaIpli TeHAY, SKis VA3CNbHIYAIONb Y AbIQEpIHIBIPOYKE
B-kieTak maacTpayHiKaBai 3a103bl.

Mertanpl: MalleKyJsipHae KiIaHAaBaHHE, MajiMepa3Has JIAHLYTOBAasl PpPIaKIbld,
CHENbIsUII3aBaHbIsl IHCTPYMEHTHI OisiiH(apMalbliiHHAra aHAJI3Y.

Ha céHHsIHI A3€Hb ICHYIOLb PO3HBIS CHOCa0bl, K Ja3BAJIAIOLb PIryJisBallb
npaiy resay, mTo Jarnamarae y BbIBYYSHHI (DYHKUbISTHABaHHSA KJIETaK, a Takcama y
KaHTpoJI 1X (peHaThIMy. AJTHAK yce METaJbl, SKisl BBIKAPBICTOYBAJICh paHeil, 3HaUHa
cactynatorp cictame CRISP/Cas, saxas mausiHarousl 3 2011 roma, 3a3eiicHina
carpayaHbl TIpapbly y BOOJACIl TeHHAN 1HXbIHEPHI1, aIKPBIVIITBLI HOBBISI MardybIMaclii
JUTSL MaHIYJISLBIA HA Y3pOYHI TeHOMY BBIIIHIIBIX apraHizmay.

I'rras cictoma Obuta mepampaduripaBaHa s 3¢QeKThIyHAW 1 crenbipiuyHa
HalPJIeHal Ha TeHOM IIaT(GOpMBI, 3 J1amaMorai sikoil Oya3e MardsiMa KaHTpasisiBallb
TPAHCKPBIMIBIIO MATABBIX TeHay 0e3 3meHsbl naciusgoynacui JJHK-mimmni. s ratara
BBIKAPBICTOYBAOIL PO3HBIA Maablikaupil O0saKy Cas9, y ThIM JiKy MpBIIIBIBAHHE
akuiBatapubix (VP 160) 1 ponpaccapueix (KRAB) npamenay, a Takcama
pacripanoyBarolp nacisanoyHacii rifPHK, sxis HakipoyBaroIis raThl Maabl(ikaBaHbI
OsJIOK Ha KaHKPATHBI JIOKYC ¥ TEHOME.

Y xop3e roTara JnacienaBaHHs Oblla pacopaliaBaHa CXeMa CTBapIHHS
TPaHCIA30HHBIX BEKTAPOY ISl PAMPACII 1 aKThIBAIbIl MATaBbIX IreHay. YcTaHOyIeHa
NpbIYbIHA, sIKasg HE Ja3Bajsie aTpbiMallb KaH4YaTKOBBI BekTap. PacmnpaiiaBanbl
nacnsanoyHacii rifPHK nius CRISPR-cictambl akthiBatibii renay INS, PDX1, MAFA,
NEURODI y kieTkax yajiaBeka 3 BHIKQPbICTAHHEM CIICIbIsUTI3aBaHbIX 1HCTPYMEHTAY
OisiindopmalpliiHara ananizy. Akpamsi Taro, aTpbIMaHa JiiHig KJEeTak, sikasg cTabiljibHa
skcrpeccipye dCas9 cymecHa 3 pomapuepHbIM TIeHaMm  ycToimiBacii  Ja
omacminei3iny. IlamaOpana anTeiMayibHasi KaHIPHTpAlbId Onaciinbla3iHA IS
QXKBILITYICHHS CeNEeKITbIl MabI(hiKaBaHBIX KIIETAK.



ABSTRACT

The graduation project includes: pages — 53, figure — 21, tables — 8, sources —
42,

Key words: CRISPR/CAS9 SYSTEM, DIABETES, TRANSPOSON
VECTORS, MOLECULAR CLONING, PCR, LENTIVIRAL TRANSDUCTION.

Object of investigation: E.coli DH5a, human cell line HEK293T.

Aim of work: to create a range of vectors for providing a stable expression of
the modified gene Cas9 in human cells, to design the sgRNA for CRISPR technology
of genes activation, that take part in differentiation of B-cells of pancreas. And to
design the sgRNA for CRISPR-mediated activation of genes involved in the
differentiation of B-cells of the pancreas.

Methods: molecular cloning, PCR, lentiviral transduction, specialized tools of
the bioinformation analysis.

Nowadays, there are a lot of different methods for regulation of genes
expression, which help to study of cells functioning of cells and also to control their
phenotype. However, all previously used methods are much inferior to the
CRISPR/Cas system, which has made a real breakthrough in the field of genetic
engineering since 2011, by opening essentially new opportunities for manipulations
at the higher organisms genome level.

This system was reorientated for the effective and specifically genome-targeted
platform, throught which will be possible to control the transcription of target genes
without changing the sequence of the target DNA. For this purpose various
modifications of the Cas9 protein, including fusion with activator (VP 160) and
repressor (KRAB) domains, are used and also sequences of the sgRNAs that direct
this modified protein to the locus of interest in the genome, are developed.

In the course of this study the scheme of creation of transposon vectors for
repression and activation of target genes has been developed. Here we established the
reason, which does not allow us to obtain final vector. Also we developed sequences
of the sgRNA for the CRISPR tecnology of activation of INS, PDX1, MAFA,
NEURODL1 genes in human cells have been developed using specialized tools of the
bioinformation analysis. Furthermore, we obtained a cell line, that stably expresses
dCas9 together with a reporter blasticidin resistance gene. In addition, we determined
the optimal concentration of blasticidin for the selection of modified cells.



