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BiaKpHTTS 1HIyKOBaHHX IUTFOPHIIOTEHTHUX CTOBOYPOBUX
ity (ilICK) [ Yamanaka, 2007] — niepcriekTHBHOI ajlbTepHa-
THBHU eMOpioHabHUM cToBOYpoBnM Kiituaam (ECK), crano
HA/I3BHYAWHOIO MOJIEF0 Y KITITHHHIH Oiomorii. [Iporte Tpamu-
wiiiHi BipycHi Metoau orpumanHs ilICK noB’si3ani 3 neBHUM
PH3HKOM 15l TOTEHIIIHHOTO ITOAAJIBIIOr0 3aCTOCYBaHHS LIUX
KJIITHH y MeJIMYHI{ npakTuii. BUKopucTaHHs 3acHOBaHOI Ha
MOOIIBHIX TeHETHYHHX eJIEMEHTaxX ciucTteMu Sleeping beau-
ty — IPUHLIIOBO HOBHII MEXaHi3M PENPOrpaMyBaHHs COMa-
THYHUX KJIITHH Y IHJZ[yKOBaHl l'[J'I}OpI/IHOTeHTHl [Izsvak, 2010].
VY naniii po6OTi 1OCIIPKEHO KITIOUOB1 XapaKTEPHCTHKH OTPH-
MaHOo{ 3a JIONIOMOT'OIO 11i€i CHCTEeMH MOTSHLIIHHO HOBOT JIiHii
i[ICK M —mTiPSCs (murine Transposon-Induced Pluripo-
tent Stem Cells).

Tpancdekuito emOpioHampHUX (PiOpoOIACTIB perporpa-
MYIOUOO CHCTEMOIO I11a3MiJ 3aikcHioBau Ha «Neon Trans-
fection System» («Invitrogen»). OtpumaHi KoJIoHiT BinOHpa-
JIM IHJMBIIyasibHO Ta KyabTuByBasiu sk ninii ECK/TICK na
MITOTHYHO IHAKTUBOBaHUX (iIEpPHUX KITITHHAX Y TIPHCYTHOC-
1i LIF. PiBens excripecii SSEA-1 Bu3Hauamm 3a JOOMOT OO
OPOTOYHOT UTO(IYOPUMETPil, JOKaATI3aIi0 eKcipecii
TpaHcKputiiitHoro gpakropa Oct4d — imyHorictoximiuno. Exc-
pecito reHiB BuByany Ha piBHI MPHK 3a gomomoroto mosi-
Mepa3Ho{ JIAHIIOTOBOI peakii 31 3BOPOTHHOIO TPAHCKPHII-
miero. JludepeHuinHui moTeHIiag OTPUMAHUX KJIOHIB OITi-
HIOBAJIM IIPU 1X CHOHTaHHOMY JU(EpEeHIIOBaHHI in Vitro
[Okada, 2010] Ta popmyBaHHi TepaToM in vivo y iMyHOe-
(InMTHUX TBapHH i TabopaTopHUX MuILeH JiHii ¢57B16/N.

Byso nocunimkeHo excripecito (hakTopiB IUTFOPUIIOTEHT-
HOCTI Ha piBHi OiKy — ny»xHOT ocarazu, SSEA-1, Oct4.
Kinpkicts SSEA-1 —O3UTHBHUX KIIITHH BapiloBajia y pi3sHUX
KJI0Hax Bint 59,60% y xnona 20 no 94% y xiona 17, a'y 3arans-
HOBIIOMHUX JTiHI} ITFOPIMOTeHTHHUX KaiTHH AT25 1 aP1G44
cranoBuia 91,5% 193,0% siamosigHo. [Toka3ano peakTuBa-
IIiF0 CHAOTCHHOI eKCIIPECii TeHIB, aCOIIHOBAaHUX i3 TUTFOPUIIO-
TEHTHICTIO — nanog, rexl, stella sall4, utf, tcl. Tlpu crion-
TaHHOMY }II/I(bepeHHIIOBaHHl BUSIBJICHO aKTUBALIIO EKCIIPEeCii
panHix eHTOIepManbHUX MapkepiB (AFP i Sox1 7) Ha 12-Ty
/:[06y z[I/I(bepeHuuoBaHHﬂ ME30/IepMAIbHIX tBra —i3 7-1 mobn
B yCiX I[OCJ'IIZ[)}(yBaHI/IX ninisx, AMHC — numie y kioni 7 i
KOHTPOJIBHUX JIiHIsAX Ha 12-Ty )106y Excnpeciro reny nestin,
1110 BBAXKABCS €KTOJEPMAILHUM MapKepOM, CIIOCTepiraiu
y Heu(epeHIIiHOBaHOMY CTaHi Ta Ha yciX eTarnax qudepeH-
uitoBauHs. [Ipu migmkipHOMY BBEICHHI IMYHOICDIITUTHIM
TBapuHaM 1o 2X 10 KITiTHH OTPUMAaHKX KIIOHIB CIIOCTEpirain
(dhopMyBaHHS TEPaTOM IMOYMHAIOYH i3 25-1 100U eKkcrepu-
MeHTy. Kitonamu 6 1 9 chopmoBano no onHii myxiuHi, a
xsoHoM 7 1iniero 0PIG44 — 1o nBi. Y mumeit inii ¢57B16/N
(hopMyBaHHs TEpPaTOM He BUSBIICHO.

ExcrniepuMeHTalibHi ZaHi € IepeKOHIIMBUM JJOKa30M ILIFO-
PITOTEHTHOCTI OTPUMAHUX KJIIOHIB, IO CBITYUTH IIPO PEIPO-
rpaMyBaHHS COMaTHYHMX KJIITHH y HoTeHniiAy miHito ilICK
3a J0MOMOTOr0 cuctemu Sleeping beauty.
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Discovery of induced pluripotent stem cells (iPSCs)
[Yamanaka, 2007], a prospective alternative to embryonic
stem cells, was an extraordinary event in cell biology. How-
ever, the traditional viral methods of iPSC derivation are
associated with certain risk for potential further use of these
cells in medical practice. Usage of Sleeping Beauty system
based on mobile genetic elements is a fundamentally new
mechanism for reprogramming somatic cells into induced
pluripotent ones [Izsvak, 2010]. Basic characteristics of
potentially new mouse iPSC line, mTiPSCs (murine Trans-
poson-induced Pluripotent Stem Cells), obtained by means
of Sleeping Beauty were investigated in this research.

Transfection of embryonic fibroblasts by reprogrammed
plasmid system was performed with NeonTransfection
system (Invitrogen). The obtained colonies were individual-
ly selected and cultured as ESC/iPSC lines on mitotically
inactivated feeder cells in the presence of LIF. Expression
level of SSEA-1 was determined by flow cytofluorimetry,
expression localization of transcription factor Oct4 was done
by immunohistochemistry. Gene expression at the level of
mRNA was studied with polymerase chain reaction with re-
verse transcription. Differentional potential of obtained
clones was evaluated during their spontaneous differentia-
tion in vitro [Okada, 2010] and formation of teratomas in
vivo in immunodeficient animals and ¢57B16/N mice.

The expression of pluripotency factors was studied at
protein level: alkaline phosphatase, SSEA-1, Oct4. The num-
ber of SSEA-1 positive cells varied in different clones from
59.60% in clone 20 upto 94% in clone 17, while standard
AT25 and aPIG44 lines their number was 91.5 and 93.0%,
respectively. We have found the reactivation of endogenous
expression of genes associated with pluripotency: nanog,
rexl, stella, sall4, utf, tcl. During spontaneous differen-
tiation we revealed activation of early entodermic markers
expression (AFP and Sox17) to the 12" day of differentiation;
mesodermal tBra starting from the 7" day in all the studied
lines, and dMHC was found only in clone 7 and the control
lines to the 12 day. Expression of nestin gene, supposed
as ectodermic marker, was observed in undifferentiated state
and at all the stages of differentiation. Subcutaneous intro-
duction to immunodeficient animals of 2x10° cells from the
experimental clones resulted in formation of teratomas start-
ing from the 25" day of the experiment. Clones 6 and 9 formed
one tumor each, and clones 7 and line aP1G44 formed by 2
tumors each. In ¢57B16/N mice no teratomas were found.

The experimental data showed strong evidence that deri-
ved clones are pluripotent, that testified the reprogramming
of somatic cells to potential iPSC line using Sleeping beauty
system.
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