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PE®EPAT

Humiomuas pabora, 41 crpanuna, 1 tabnuima, 23 pucynka, 19 uctounukos,
13 HAX 1 pyCCKOSI3BIYHBIX U 18 aHTTIOSI3bITHBIX.

Ha3Banue paboThl: onTUMU3AIMS YCIOBUI 3JIEKTPOIOpAIMU Ji MepeHoca
MaKpOMOJIEKYJI B KJIETKU JIEUKO3ZHBIX MOJICJIbHBIX JTMHUN YEIOBEKA.

OOBeKT HccleNoBaHUS: KIETKU JEHKO3HBIX MOJEIBHBIX JIMHUM 4YeloBeKa
Jurkat u Kasumi-1.

Lenb uccnenoBaHus: M3yYEHHE DJICKTPOMOPALUU JIEUKO3ZHBIX MOJEIbHBIX
JUHUNA YeloBeKa W MOJA00p MapameTpoB Uil MaKCUMaJbHOUW 3(PGEeKTUBHOCTH
MepeHoca MaKpOMOJIEKYJT U BBIXKUBAEMOCTH KIJIETOK.

MeTtoasl uccienoBanus: CyOKyabTHBUpOBaHuEe KieTok Jurkat m Kasumi-1,
OIICHKA >KM3HECTIOCOOHOCTH M KOHIICHTPAIIMU KJIETOK, OMpEJEICHUE aronTo3a o
nerpagaunu JIHK, snexrponopanus, npoTodyHas HUTOMETPHS.

B xome paboThl ynanoch OUEHUTH M CpPaBHUTH A(DPEKTUBHOCTH
anekTporiopanmu  Kirerok Jurkat m Kasumi-1. Beuio u3ydeHo TSATh PEKUMOB
anekTponopanuu Ha npubope Nucleofector 2b (Amaxa Biosystems, Cologne,
Germany), onTUMaabHBIM 10 3()PEKTUBHOCTH M BBKHBAEMOCTHU SIBJISCTCS PEXKHM
X-001. B kavectBe Oydepa mis SIEKTPONOpAMHA OBLUIO WCIOJIB30BAHO JBa
pactBopa: RPMI1640 u 3P, mocnennuii mokas3an HauOOJIbINYI0 3()PEKTUBHOCTH
NepeHoca M BBDKMBAEMOCTh KJIETOK. TakXke HUCIOJIb30BaJIOCh YEThIPE BapuaHTa
COOTHOUIEHUM KOJIMYECTB BEKTOpa M KIETOK, HauOoiblias 3()PEeKTUBHOCTD
mepeHoca MpH >IEKTPONOpaLUU Oblda JOCTUTHYTA IPU HCHONb30BaHMM 3x10°
KJIIETOK M 5 MKI BeKTOpa. bblno gokazaHo, 4TO 3JEKTPONOpALUsS KIETOK JIMHUU
Jurkat murasmumamu mmuHOM 4700 1. 0. 1 10209 1. 0. Manmo3ddexTuBHA, B OTIUUNN
OT WCIOJIb30BaHMS IJIa3MUAbl JuHOW 3486 1. 0., 4TO CBUACTEILCTBYET OO0
oOpatHo# 3aBUCUMOCTH 3} (HEKTUBHOCTH IEKTPOIIOPAILIMU OT pa3Mepa BHEAPSIEMOM
KOHCTPYKIIMH B KJIETKY.

KiroueBsie ciaoBa: Kasumi-1, Jurkat, tpancdexuus JTHK, sanekrpomnoparus.



ABSTRACT

Graduate work, 41 pages, 1 table, 23 figures, 19 sources, including 1 in
Russian and 18 in English.

Title: optimization of electroporation conditions for macromolecule transfer
into human leukemia cell lines.

Object of study: human leukemia cell lines Jurkat and Kasumi-1.

Objective: to study electroporation of human leukemia cell lines and select
parameters for maximum macromolecule transfer efficiency and cell survival.

Research method: Jurkat and Kasumi-1 cell lines subculture, assessment of
cell viability and concentration, determination of apoptosis by DNA degradation,
electroporation, flow cytometry.

In the course of work, the efficiency of electroporation of Jurkat and Kasumi-
1 cells was evaluated and compared. Five electroporation modes were studied on a
Nucleofector 2b device (Amaxa Biosystems, Cologne, Germany); mode X-001 is
optimal in terms of efficiency and cell survival. As a buffer for electroporation, two
solutions were used: RPMI1640 and 3P, the latter showed the highest transfer
efficiency and cell survival. Four variants of ratios of the amounts of the vector and
the cells were also used; the highest transfer efficiency during electroporation was
achieved using 3x10° cells and 5 pg of the vector. It was proved that electroporation
of Jurkat cells with plasmids with a length of 4700 b. p. and 10209 b. p. is ineffective,
in contrast to the use of a plasmid with a length of 3486 b. p., which indicates an
inverse relationship between the efficiency of electroporation and the size of the
introduced structure to the cell.
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PODEPAT

JlpimuioMuas npana, 41 craponka, 1 Tabmina, 23 Mamonka, 19 kpeIHii, 3 ix 1
pyckaMoOYHHI i 18 aHTTaMOYHBIX.

Ha3zBa paGotThl: anTbiMi3anibli yMOY 3JIeKTpamapanbii Ui [epaHocy
MaKpaMaJIeKyJ ¥ KJIETK1 JISMKO3HBIX MaJJIbHBIX JIIHIM YaiaBeka.

AO'eKT nacienaBaHHs: KJIETKI JIEMKO3HBIX MaJIdJIbHBIX JiHINM yaimaBeka Jurkat
1 Kasumi-1.

Mbra nacnenaBaHHs: BBIBYYSHHE JJIEKTparapanbli JEHKO3HBIX MaJdJIbHBIX
JiHINA YaliaBeka 1 maadop mapameTpay AJjig MakciMaiabHail 3(DeKThIYHACIII MEPAHOCY
MakpamaseKyy 1 BbDKbIBaIbHACI KJIETaK.

MeTtansl nacnenaBaHHS: CyOKyJbThIBIpaBaHHe kietak Jurkat 1 Kasumi-1,
aJ[3HaKa JKBILIUA30JIbHACII 1 KaHIPHTPAIbIl KJIETaK, BbI3HAUYIHHE arornro3a na
nmarpaganbil JIHK, snexktpanapanipis, mpaTodHas [bITAaMETPHIS.

Y xoa3e mpainbl arpeiManacd anaHilb 1 napayHaib 3(EeKThIYHACIb
anektpanapanbii kierak Jurkat 1 Kasumi-1. Bbeuio BbIByyaHa mdib pIKbIMay
anekTpanapanbii Ha npeioopel Nucleofector 2b (Amaxa Biosystems, Cologne,
Germany), anTeIMaJIbHBIM Ma 3()EKThIYHACI 1 BEIXKbIBAJIbHACII 3'YIIsIeNIa PI>KbIM
X-001. V¥ skacmi Oydepa mi1s ameKkTpanapalisii ObUT0 BRIKAPBICTaHA JIBA PACTBOPA:
RPMI1640 i 3P, amomHi maka3ay HaiOOdbIIyi0 3(EKTHIYHACIH TEPAHOCY 1
BBEDKBIBAJILHACIIH  KJIETaK. Takcama BBIKAPBICTOYBANACS YaThIPhl BapBISHTHI
CyaJIHOCIH KOJIBKAClLsSly BEeKTapa 1 KjieTak, HaiOousblas 3(eKThIyHACIh MEPaHOCY
TphI 3JIeKTpanapanbli Oblia JacarHyTa mpbl BhIKapbicTanHi 3X10° kinertak i 5 Mkr
BekTapa. beUIo nakaszaHa, MmMTO 3JIEKTporopanus Kierak JjiHil Jurkat mmasmimami
nayxeHENn 4700 m. a. 1 10209 m. a. MamaddekTeiyHas, y aapo3HEHHI a
BBIKaPBICTaHHS TUIa3MiAbl HayKbHEN 3486 m. a., mTo cBeAublnb ab 3BapoOTHAU
3ajiexHacll 3QEKThIYHACL JIEKTpanapanbll a1 naMmepy yKkapaH€Hail KaHCTPYKLBbI1 ¥
KJIETKY.

Kimrouasseist ciosbl: Kasumi-1, Jurkat, tpancdexrpis JJHK, anexkrpamaparsis.



