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PE®EPAT
Junnomuas padota 64 c., 16 puc., 5 Tabi., 47 UCTOYHUKOB.

I'ETEPOJIOTUYHASL DKCIIPECCUSI B  KJIETKAX  BAKTEPUM
ESCHERICHIA COLI, JHK-JINT'A3A BAKTEPMO®AT'A T4.

OOBbeKT uccnenoBaHus: KIeTKU OakTepuil E.coli — 3KCIPECCUOHHBIE IITAMMBI:
BL21(DE3), Tuner™(DE3)pLysS, Rosetta™(DE3)pLysS, XL1-Blue — npenocras-
jeHsl abopatopueit «LleHTp aHATUTUYECKUX U TeHHO-UHXKEHEPHBIX MCCIICIOBAaHUN
HNucturyra mukpodbuonorun HAHB.

[lenp paGoThHI: MOJNy4eHHE B YCIOBHUSX MHUHHUMH3AIUHU 3aTpar (EPMEHTHOTO
npenapata JJHK-nuraser 6akrepuodara T4, xapakrepusyromierocs: GyHKIIMOHATBEHOM
aAKTUBHOCTBIO YpPOBHS, JOCTaTOYHOTO JJIsi HCIOJB30BAHUS B PYTUHHBIX TEHHO-
VMH)KCHEPHBIX dKCIIEpUMEHTAaX.

MeTtonbl uccneaoBaHus: OMOXMMHYECKUE, MUKPOOMOJIOTHYECKHE, MOJIEKYJISAP-
HO-TCHETUYECKHUE.

B pesynbrare padbotel Obu1 nostydeH pepmentHbii npenapat JJHK-nurassr 6ax-
tepuodara T4, xapakTepusyrouiics GyHKIMOHAIBHOW aKTUBHOCTBIO YPOBHS, J10C-
TaTOYHOT'O JUIsl UCIIOJIb30BAHUS B PYTUHHBIX IKCIIEPUMEHTAX, B YACTHOCTH, MOJIEKY-
JSIPHOM KJIOHMPOBAaHUHU M TpaHCPOpPMaLU MUKPOOPIaHU3MOB. BbIIO BBIAEIEHO OKO-
70 2,5 ma dpepMeHTHOrO npenapara co 150 M KylabTypallbHOM KUJIKOCTH (KOHIICH-
Tpanus 0enka okoyio 6 Mr\mii). B pamkax BBITIOJTHEHUSI OCHOBHOM 3a/1aud HACTOSIIEH
paboThl ObLIa MPOBEICHA ONTUMU3AIIMS YCIOBHM HapaOOTKH IejeBOoro (epMeHTa:
noj00paHa SKCHPECCHUOHHAs CUCTEMa, BBIOpAaHbl MapaMeTpbl CPEebl, MOAXOASIINE
JUISl IPOBEJICHUS MHAYKIHMHM KCIPECCHHM F'€Ha MHTEPECYIOUIEro Hac MPOJAYKTa, €ro
ounctku. Hambonee moaxoasimumu A1 HapaOOTKKM MHTEPECYIOLIEro Hac Oelka yc-
noBusMHU ObLTu BbIOpanbl cienyromue: E. coli BL21(DE3) [pET42a(+)ligT4], kon-
uentpauus naaykropa UIITIT 0,08 MM, Bpems mHAaykumu: 3 4aca, TEMIIEparypa:
37 °C.



PODEPAT
Jlprmmomuas pabora 64 c., 16 man., 5 ta6:., 47 KpbIHIII.

['ETOPAJTATTYHAA OKCIIPECIA Y KJIETKAX BAKTAPLIN
ESCHERICHIA COLI, JHK-JIIT'A3A BAKTOPBIA®AT' A T4.

AOQ’eKT nmacienBaHHS: KJIETKI OakTIpeld FE.coli — HKCOpeciiiHbIA INTaMBbI:
BL21(DE3), Tuner™(DE3)pLysS, Rosetta™(DE3)pLysS, XL1-Blue -
npajacTayiacHsl J1abapaTopbisiii  «L[PHTp aHAMITBIYHBIX 1 TI'€HHA-1HXBIHCPHBIX
nacienaBaHHsay» [HcTeiTyTa Mikpabisutorii HAHB.

Mbpta  pabGotel:  Hampamoyka  (¢epmentHara mpamapara JIHK-miraser
OaxTapeisidara T4, sxi xapakTapsizyela (yHKIbITHATbHAN aKTBIYHACHIO Y3POYHIO,
JaCTaTKOBAl /Ui BHIKAPBICTAHHS ¥ PYLIHHBIX F€HHA-1HKEHEPHBIX AKCIIEPHIMEHTAX.

Metanbl  nacnenBaHHs:  OISIXIMIYHBISA, MIKpaOIsUIariyHbls, MaJeKyJsipHa-
TE€HETHIYHbIS.

VY BbIHIKY mpanbsl Obly aTpbiManbl ¢GepmeHTHBl mnps3mapat JIHK-mirazer
oakTIpbsipara T4, skl xapakTapbizyenua (yHKIbISIHAIbHAN aKTBIYHACIIO Y3POYHIO,
JACTATKOBAaW [IJI1 BBIKAPBICTAHHS Y PYIIHHBIX SKCHEPHIMEHTaX, y MpbIBaTHACII],
MaJeKyJSIpHBIM KJIaHaBaHHI 1 TpaHcQapmallbll Mikpaaprasizmay. beuio Bel3eneHa
Kana 2,5 mn (QepMeHTHara mnpamnapaTta (KaHIPHTpaublsl OsUIKy Kaisg 6 mr\mui) ca
150 M1 KynpTypanpHail Bajgkacil. Y paMKax BbIKAHAHHS aCHOYHAWl 3aJadbl Iparlbl
Oblla mMpaBeA3€Ha alTbIMI3allbli YMOY Hamparoyki ¢epMeHTa: mnagadpaHa
JKCIIpeciiiHasg CICTAMA, BBIOPAHBI MAapaMeTphbl acAPOII3d, NAIABIXOA3AUbIA I
NpaBsAI3€HHS 1HAYKIBI D3KCOpP3Cil TeHa MpaaykTy, 4ro avbicTki. Haitdbombi
NPBIIATHRIMI ISl HAIPALOYKi OsJIKy YMOBaMi ObUII BbI3HAUYaHbl HACTYNHBIS: E. coli
BL21(DE3) [pET42a(+)ligT4], xanupuTpausis iagykrapa IITI 0,08 mwm, uac
IHIYKIBI: 3 Taa3idel, ToMIeparypa: 37 °C.



ABSTRACT

Diploma work 64 pages, 16 figures, 5 tables, 47 sources.
HETEROLOGOUS GENE-EXPRESSION, DNA-LIGASE PHAGE T4.

Research object: bacteria E. coli — expression strains BL21(DE3), Tun-
er™(DE3)pLysS, Rosetta™(DE3)pLysS, XL1-Blue — property of “Analytical and
Genetic Engineering Research Center” laboratory, Institute for microbiology, Nation-
al Academy of Science Belarus.

Research purpose: synthesis of DNA-ligase phage T4 enzyme, having functional
activity level high enough for it being used in conduction of standard genetic-
engineering experiments.

Research methods: biochemical, microbiological, molecular-genetic techniques.

Synthesis of functional enzyme DNA-ligase of phage T4 in E. coli expression
strains; obtaining of the enzyme mentioned above characterized witch activity level
high enough for it being used in conduction of standard genetic-engineering experi-
ments, is considered to be the result of the work. The amount of the enzyme obtained
from 150 ml of cultivating broth is about 2.5 ml with protein concentration of about 6
mg/ml. The optimization of the T4 Ligase production conditions was held: the appro-
priate gene-expression system, the options for the modified E. coli T4 Ligase -
producing strain cultivation, such as IPTG (inducer) concentration, and strategy for
the purifying of the final protein-product were chosen. It was shown that the optimal
conditions for T4 Ligase production were: IPTG concentration 0.08 mM, time of the
appropriate gene induction 3 h, temperature 37 °C.



