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PE®EPAT

Jumiomuas padota coctout u3 50 crpanuir, B Tom yucie 19 pucynkos, 3 tab-
aut, 1 mpunoxenusi, 50 UCMOIB30BaAHHBIX UCTOYHUKOB.

T'ETEPOJIOTUYECKASI DKCIPECCUS, OUUCTKA U CBOWMCTBA
TPAHKHMPOBAHHOU JTHK-3K30TPAHC®EPA3BI

O0bekT wHccaenoBaHusi: (PEpMEHT TEpMUHAIBHAA JI€30KCUHYKIEOTH]IN-
aTpancdepasa.

Leap padoThl: MOTyYCHHE U HMCCICAOBAHUS CBOWCTB PEKOMOMHAHTHBIX Ipe-
napatoB TpankupaBanHbix JJHK-3x30Tpancdepas.

Metoabl uccjieq0BaHUs: CIEKTPOPOTOMETPUUECKUE, XpoMaTorpapuyeckue,
MacC-CIEKTPOMETPHUECKHE.

TepmunanbHas ne3okcuHykiacotuamiTpancdepasa (TdT) mpencrasiser codoi
YHUKaJIBbHYIO pPa3HOBUAHOCTh MaTpuile HezaBucuMmbix JHK-nmommmepas, obnanaro-
IIYIO TIEPCIIEKTUBAMH TSI OCYIIECTBICHUS IIPOrpaMMHpyeMoro (pepmMeHTaTuBHOTO de
novo cunresa JHK. Hecmotps Ha uccnenoBanus B teuenue 60 jer, CBOMCTBA U Me-
XaHU3M JeHCcTBUA (pepMeHTa Bce elIé HeTOCTaTOUYHO M3Yy4YeH Uil OEITKOBOM MH)KEHe-
pHH.

B nanHoii paGoTe onucaHO MOJy4EHHE PEKOMOMHAHTHBIX MpEnapaToB HATHB-
Hoti TAT u TpankupoBanHbX Ha 100 1 138 N-koHIIEBBIX aMHHOKHUCIIOT. C TOMOIIIBIO
macc-cnekrpometrpur MALDI, snektpodopesa B JeHATypUpYIOIIUX YCIOBHUSIX U -
HamMu4eckoro paccesiaust ceera (DLS) monarBepikieHO BbIIEICHHE (PEPMEHTOB U CO-
OTBETCTBUE HUX MOJIEKYJIpHON Macce. BriepBble mzydeHa T€pMOCTAOUIBLHOCTh TpaH-
KUPOBAHHBIX (PEPMEHTOB C TMOMOIIBIO METOA0B AU PepeHInaIbHO CKAaHUPYIOIICH
dyopumerpun u DLS, a taxke ¢pepMeHTaTHBHAS aKTUBHOCTH B MPUCYTCTBUU CyO-
CTPAaTOB Pa3JIM4YHON JJIMHBI M TpPHU J00aBICHUM KATHOHOB PA3JIMYHON MPUPOJBI.
[IpencraBnenHble B paboOTe Pe3yNbTaThl MPEACTABISIOT OONBIIONW MHTEpPEC IS MpU-

KJIQJHON OMOTEXHOJIOTUU M BaXKHBI JIJIS PACIIMPEHUS TPAHUI] IPAKTHYECKOTO MPUMe-
Henus TdT.



PO®EPAT

JlprmmomMHas mpana ckiaagaenia 3 50 ctapoHak, y ThIM JiKy 19 mamonkay, 3
tabmin, 1 mamatky, 50 BEIKAPHICTAHBIX KPBIHIII.

TETOPAJIATTUHASL DKCIIPOCIA, AUBICTKA 1 VJIACIIBACII TPAH-
KOBAHAM THK-OK3ATPAH®EPA3EI

A0'exkT nacienaBaHHsi: (epMEHT TIpMIHAJIbHAA JP30KCIHYKJIEAThIBUITPAHC-
depaza.

MbsTa mpanbl: atppiMaHHE 1 JaciieflaBaHHE YJaciiBacisly pIKaMOIHAHTHBIX
npanaparay TpankipaBansix JJHK-3x3aTpancdepas.

Metaabl nacjieqaBaHHsi: cieKTpadoTaMeTPbIYHbIA, XpamaTarpadiuHblsa, Mac-
CHEKTPaMETPBIYHBISL.

TorpminanbHast  Ad30kciHykieaTeabUITpancepaza (TdT) ysaynse caboit
VHIKQJIbHYI0 pa3HaBiHACI, Matphill HesanexHbix JIHK-momiMepas, skas Banomae
MEPCIEKThIBaMI ISl QKBINISTYJICHHS Tparpamyemara ¢epMeHTatbryHara de novo
cintasy JIHK. Harnenssusl Ha nacinenaBanHi Ha npargiry 60 ragoy, yinacuiBaciii 1 Me-
XaHI3M J3esiHHS pepMmenTa Ycé sAurdd HeAacTaTKOBa BBIBYYaHBI JJIsl OsUIKOBAl 1HXKbBI-
HEPBIL.

VY naa3eHail mpanbsl  amicaHa aTphIMaHHE PIKaMOIHAHTHBIX —Ipanaparay
HateiyHail TdT 1 TpankipaBanbix Ha 100 1 138 N-kaHIaBbIX aMIHaKICIOT. 3 Janamo-
rail mac-criekrpametrpeli MALDI, snextpadapaszy ¥ I3HATYphIPYIOIIYBIX YMOBAX 1
IOplHaMiyHara pacceiiBannsa cBstia (DLS) nmansepmkana BbUTyusHHE (epMeHTay i
aanaBeqHacIh 1X MaJeKyJspHail Mace. YNEpIIbIHIO BbIByYaHa TIpMacTaOlIbHACIb
TpaHKipaBaHbIX (epMEHTAYy 3 AarmaMorail Metanay IbIhepIHIbIUTFHAN CKaHIPYHOUdi
¢dayapeimeTpsli 1 DLS, a Takcama ¢pepMeHTaThIyHAS aKThIYHACIH Y TIPBICYTHACI CyO-
cTpaTay po3Hail JayxblHI 1 mpbel JabayneHHI KaThi€HAY pO3HAW TPBIPOJIBL.
[Ipaacraynensis § mpaibl BbIHIKI YSAYIAIONE BSUTIKYIO ILIKaBaclb JJISI MPBIKJIAIHOM
O1TAXHAJIOTI1 1 BOXKHBI JJIS MAIIBIPIHHS MeXay npakTteiyHara npeiMsineHHst TdT.



ABSTRACT

The diploma work consists of 50 pages, including 19 figures, 3 tables, 1 sup-
plement, 50 sources used.

HETEROLOGICAL EXPRESSION, PURIFICATION AND PROPERTIES
OF TRUNCATED DNA-EXOTRANSFERASE

The object of study: the enzyme terminal deoxynucleotidyl transferase.

The purpose of the work: Isolate and study the properties of recombinant
truncated DNA-exotransferases.

Research methods: spectrophotometric, chromatographic, mass spectrometric.

Terminal deoxynucleotidyl transferase (TdT) is a kind of template-free DNA-
polymerase promising programmable enzymatic de novo DNA synthesis. Despite 60
years of research, the properties and mechanism of action of the enzyme are still not
well understood for protein engineering.

This work describes the isolation of recombinant proteins of native TdT and
truncated at 100 and 138 N-terminal amino acids. Using MALDI mass spectrometry,
denaturing electrophoresis and dynamic light scattering (DLS), were confirmed the
enzymes molecular weights and isolation. For the first time, the thermal stability of
truncated enzymes was studied using differential scanning fluorimetry and DLS
methods, as well as enzymatic activity in the presence of substrates of various lengths
and with the addition of cations of different natures. The results presented in this work
are of great interest for applied biotechnology and are important for expanding the
boundaries of practical application of TdT.



