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The objective of this study was to investigate the optimization
of electroporation of hepatocyte nuclear factor 1 alpha
(Hnfl-a) in murine mesenchymal stem cells (mBM-MSCs).
mBM-MSCs were phenotypically observed and confir-
med by positive expression of stemness markers with dif-
ferentiation capacity into osteocytes. Hnfl-o plasmid
DNA was transfecDVted via Neon electroporation system
into the mBM-MSCs. The cells were maintained in a
complete DMEM medium. Following single 0.5 ug HnfI-o
electroporation the differences in viability of mBM-MSCs
were statistically insignificant at 24, 72, and post-21 days.
Fluorescence imaging of turbo green fluorescence protein
(tGFP) was detected for the efficiency of transfection. The
transfection efficiency was detected at parameters of 1000
pulse voltage (v), 10 pulse width (ms), and at 3 pulse
number at 24 hours (***p-value < 0.001, 66.5 = 12.2) in
mBM-MSCs. The efficiency of transfected 0.5 ug Hnfl-o
was decreased at 72 hours (40.2 £ 10.9) and 21 days
(31.7 £ 5). 250 ug/ml G418 Sulfate was used for the
selection of Hnf1-a transfected positive cells. TagMan-qRT-
PCR results of independent experiments revealed significant
Jold differences in Hnfl-a expression with above mentioned
defined parameters. Therefore, 0.5 ug Hnfl-a plasmid into
2.5 x 1(° mBM-MSCs with a pulse voltage of 1000 v, pulse
width of 10 ms, and pulse number of 3, was optimized, which
was not reported before. These parameters can be considered
Sfor transfection with cell viability of 65—96 % from 24
hours to 21 days and 60 —70 % transfection efficiency after
24 hours. Hence, this optimized procedure with efficient
transfection rates can be applied for further gene functions
and differentiation studies in the liver, pancreas, kidney,
intestine, and for other tissues in specialized niches.

Key words: Alamar blue, G418, Pulse, Stem Cells, Trans-
fection Efficiency, Viability, Voltage.
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AJIb®A TETTATOUUTIB (HNF-1a)
Y MESEHXUMAJIbHUX CTOBBYPOBUX
KIIITUHAX

Meta 1IbOTO MOCIIIKEHHS TOJIsiTajla y BUBYEHHI OII-
TUMi3allii eJeKkTporiopalii suepHoro ¢daxkropa 1 anbda
renatouutiB (Hnfl-0) y Me3aeHXuMaabHUX CTOBOYPOBUX
rituHax mutieit (MKM-MCK). MKM-MCK 6ynu Bu-
SgBJIeHI (PEHOTUIIYHO i MiATBEPIKEHi 32 MO3UTHBHOIO
eKCIpeci€ero MapKepiB CTOBOYPOBOCTI 3i 3[AaTHICTIO 11O
mudepenmianii B ocreountn. JHK mmasmimm Hnfl-o
TpaHCiKyBaau 3a AOMOMOTOI0 CHUCTEMU E€JIEKTPOIMO-
pauii Neon B MKM-MCK. Kiituau TpuManu B TOB-
HoMmy cepepoBuili DMEM. Ilicas omHopa3oBoOi efiek-
tponiopatii 0,5 Mkr Hnfl-a BiAMiHHOCTI B XUTTE31AT-
Hocti MKM-MCK 0Oyau CTaTMCTUYHO HE3HAYHUMU
yepes 24, 72 ron ta 21 aeHb. EekTUBHICTh TpaHCchEKIIil
BU3HAYAJIM 32 TOMOMOTOo10 (hJIyOpeCUEeHTHOI Bidyasizallil
TypO0-3eneHoro gyopecueHTHoro oinka (tGFP). Edex-
TUBHICTh TpaHC(EKIii BA3HAYAIM 3a MapaMeTpiB iM-
mynbcHoi Hampyru 1000 (v), TpUBAJIOCTI IMITYJIbCY
10 (mc) ta 3 immynabciB Ha 24 roauHu (***p-3Ha-
yeHHs <0,001, 66,5 £ 12,2) B MKM-MCK. EdexTus-
HicTh TpaHchekuii 0,5 Mxr Hnfl-o 3HUXyBajacsl uye-
pe3 72 ron (40,2 = 10,9) ta 21 menn (31,7 = 5). s
BimOOpy MO3UTUBHUX KIIITUH, TpaHchikoBaHux Hnfl-a,
pukopuctoByBamm 250 MKr/mir cynbgary G418. Pe-
gyabrati TagMan-k3T-ITJIP y He3aleXHMX eKcIie-
pUMEHTaX BUSBWIM 3HA4yHi BiIMiHHOCTI B eKcIpecii
Hnfl-o mpu Buie3azHaueHUX mapameTpax. Takum 4u-
HoM, Oysno ontumizoBaHo 0,5 MKr miasminu Hnfl-o B
2,5 x 105 MKM-MCK 3 imnysibcHot0 Harpyroto 1000 B,
TPUBAJICTIO iMITyJIbcy 10 MC i KiIbKiCTIO iMITyJBCIiB —
3, mpo o paHiwe He moBimomsocd. Lli mapamerpu
MOXHA PO3MISAATA I TpaHChEKIii 3 KUTTE3TATHICTIO
KITHH 65 % — 96 % Bin 24 roauH o 21 aHs Ta
edekTuBHicTIO TpaHchekii 60 % — 70 % uepes 24 rog.
Takum 4ymMHOM, LIS OMTHUMI30BaHa TIpolenypa 3 edek-
TUBHUMMU TIOKa3HUKAMM TpaHCPeKIlil Moxe OyTu 3ac-
TOCOBaHa JJISI MOJAJIBIINX JOCHTIIKEHb (PYHKII TeHiB
Ta nudepeHliloBaHHS B MeYiHIli, MiIIIIYHKOBIA 3a10-
3i, HUPKaX, KUIIKIBHUKY, a TAKOX IS IHIIUX TKAHUH y
crieniaaizoBaHUX Hillax.

Karouosi caoea: anamaposuii cuHiii, G418, mymibc,
CTOBOYPOBi  KJIITUHHM, €(QeKTUBHICTb TpaHCQeKIii,
KUTTE3NATHICTh, HAIIpyTa.
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