BAusiHMe 3amopaXkMBaHMsi HA COXPAHHOCTb KYABTYP KA€TOK, MOAYYE€HHbIX M3 3MOpPUOHOB

MblIlei, HECYWMX FeH YAYYLIEHHOTO 3eAeHOro hAlopecumpyiowero deaka
M.B. CaBmHLEBA, A.A. CmmpHOB, H.IO. Caxarosa, b.K. TABPMAIOK
UHCTUTYT TeopeTndeckoi n sKkcrepumeHTarbHoi buogpusmnkmn PAH, r. [lyuwmHo
Freezing Effect on Integrity of Cell Cultures, Derived from Murine Embryos
with Enhanced Green Fluorescenting Protein Gene

[.V. SAVINTSEVA, A.A. SMIRNOV, N.YU. SAKHAROVA, B.K. GAVRILYUK
Institute of Theoretical and Experimental Biophysics of Russian Academy of Sciences, Pushchino, Russia

KileTku KMBOTHBIX, COJEPKAIUX B T€HOME TPAHCTCH
VIYy4YIIEHHOTO 3eJIeHOTo (uiroopecuupyromero Oeika
(EGFP), sBnstoTcs nepcneKTUBHBIM MaTepHaloM i I10-
JIy4eHUs KJIIETOYHbIX U TKaHeBbIX KynbTyp. EGFP — knerounsiii
MapKep, KOTOPBIH MO3BOMISET MIUTEIbHO HaOI0AaTh 3a
KOHKPETHBIMH KJIETKaMH MIPU KYJIBTUBUPOBaHUU. Jl11s cepuii-
HBIX 3KCIEPUMEHTOB KJETKH XEJaTeIbHO COXPaHATh B
KprobaHKe. B cBs3U ¢ STHM HEOOXOMMO HCCIIEIOBATD BIUS-
HHe HU3KUX Temmnepatyp Ha coctosiuue EGFP u cioco6HOCTB
KJIETOK, MEPEeHEeCIINX MPOLEAYpPhl 3aMOpa’KUBaHUSI-Pa3MO-
paKMBaHUsA, U HKCIPECCUPOBATH ATOT OenoK. Mbl u3yuanu
skcnpeccuto EGFP B aMOpHOHANBHBIX KIETKAaX IOCIE UX
3aMOpPaXMBAHUS 10 CTAHAAPTHON METOMKE U XpaHEHHS IPU
temnepatype —196°C.

B nepBoii cepunt 3KCIepUMEHTOB HCIIOIb30BAN KYJIbTY-
Py KJETOK, MOJYy4YEHHBIX U3 KOKHO-MBIIIEYHON TKaHU
14-nHEBHBIX YMOPHUOHOB I'€MU3UTOTHBIX CAMOK JIMHUHU
C57BL/6-Tgn(ACTbEGFP)10sb-J mocne ux ckpemuBaHus
¢ camiamu ucxoanoit nuanu C57BL/6, He HecylnMMHU TeHa
EGFP (-/-). DOm0puoHnansHble GpubpobdiacTonogoOHbIE
KJIETKH, Ipolleamue 2-3 naccaxa, moMeuain B KpHOIpo-
O6upku ob6bemoMm 1,8 mi. 3amMopakuBaHUE NPOBOAMIU B
CIenUanbHOM KaMepe Al kpuokoHcepBanuu 10 —40...—50°C,
3aTeM OOBEKTHI MepeHocuiIn B cocyn Jproapa. O6pasisl
XpaHWIN B KHUJKOM a3oTe oT 24 yacos 10 10 mecsues. [locne
OTTauBaHUS XU3HECIOCOOHOCTh KJIETOK OLICHUBAIM IOJ
MHUKPOCKOTIOM IO COCTOSHHIO UX MOP(}OIOTHYEeCcKOr Iie-
JIOCTHOCTH, CTENEHH a/Jre3Wd W pacIIaCTHIBAHUS, a TaKxkKe
no npoiudepaTuBHON akTUBHOCTH. [lokazaHo, YTO XpaHe-
HHE B )KHUIKOM a30T€ HE OTPa)KaJloch Ha CIIOCOOHOCTH MBI-
MIHHBIX (HUOPOOIACTOMONOOHBIX KIETOK IKCHPECCHPOBAThH
EGFP. nTeHCHBHO CBETSIINECS KIETKUA OBLIH XapaKTEePHBI
JUISL KYJIBTYP Kak HEIOCPEICTBEHHO IIOCIe OTTauBaHMS, TaK
U NOCJIE HECKOJBKMX Iaccakedl MpH JajabHEHUIIEeM KyIbTH-
BUpoBaHMHU. [lonydyeHHbIe TOCe pa3MOpPakKUBaHUS KIIETKU
MOTJIM OBITh MCIIOB30BaHBI B PAa3JIMYHBIX HKCIIEPHMEHTAX
BIUIOTH 10 9-10 maccaxa.

Bo BTOpOil cepun mpoBOaMIM 3aMOpaKUBaHHUE 2-Kile-
TOYHBIX 3MOPHOHOB, MONy4YeHHBIX OT caMok —/EGFP mocne
crapuBaHUs ¢ camMiamu —/— Takue 3MOpPHOHBI copepkaT
EGFP, cunte3upoBaHHbIl emé B 00I[MTaX F€MU3UTOTHOU
camKku. Jkcrpeccus xe coocteHHoro rena EGFP HaunHaer-
¢ Ha cTtaguu 8 OJacTOMEpoB BO BpeMsl KOMIAKTHU3AIUH.
Takum o0Opa3zoM, B 3THUX ONBITAX MBI H3ydJalld NEHCTBHE
KPHOKOHCEpBalluu Ha 0eJ0K MaTEepPUHCKOIO IPOUCXOXK-
nenus. [Tociae pa3mopakuBaHUs B 2-KJIETOYHBIX 3apOJIbIIIax
He ObuTo 0OHapyxeHo cBeueHuss EGFP, uto, nmo-sumumomy,
CBHUJIETEJIbCTBYET O €ro JIeHATypaluy.

CpaBHEHHUE 3THX JAaHHBIX, KOTOPBIE HOCAT IpEIBapHU-
TEJIbHBIH XapakTep, C JaHHBIMH, MOJYYEHHBIMU B OIBITaX
10 3aMOPaXMBAHUIO KJIETOK 14-1HEBHBIX YMOPHUOHOB,
MMOKa3bIBACT, YTO MATEPUHCKUH “3eJeHbIil” OeoK, coaepxa-
muiica B KJIETKAaX paHHUX SMOPUOHOB, MOXET ObITH MEHEe
YCTOWUYUBBIM B YCJIOBHUSAX KPHOKOHCEPBAIMU, YeM OEIOK,
9KCIIPECCUPOBAHHBIN Ha COOCTBEHHBIX MaTpULAX.
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Animal cells, having transgene of enhanced green
fluorescenting protein (EGFP) in genome, are the per-
spective material to obtain cell and tissue cultures. EGFP is
a cell marker, enabling a long-term observation for particular
cells during culturing. For experimental sessions cells are
advisable to be stored in cryobank. Due to this fact of neces-
sary is to investigate the way of low temperature influence
on EGFP state and the capability of cells, underwent the
freeze-thawing procedure, to express this protein. We have
studied the EGFP expression in embryonic cells after their
freezing according to the standard technique and storage
at—196°C.

In the first experimental session we have used the cell
culture, derived from skin-muscle tissue of 14 days’
embryos of C57BL/6-Tgn(ACTbEGFP)10sb-J hemizygous
females after their crossing with males of C57BL/6 initial
line without EGFP gene (—/—). Embryonic fibroblast-like cells,
underwent 2-3 passages, were placed into 1.8 ml cryovials.
Freezing was carried-out in a special chamber for cryopreser-
vation down to —40...—50°C with following object transfer
into Dewar vessel. Samples were stored in liquid nitrogen
from 24 hrs to 10 months. After thawing we have micro-
scopically assessed the cell viability by the state of morpho-
logical integrity, adhesion and flattening degrees, prolifera-
tive activity as well. Storage in liquid nitrogen was shown
as not reflecting on the capability of murine fibroblast-like
cells to express EGFP. Cells with an intensive luminescence
were typical for cultures both right after thawing and after
some passages during following culturing. Cells, procured
after freeze-thawing might be used in different experiments
up to 9-10 passages.

The 2-cell embryos, procured in females —/EFGP after
coupling with males —/—, were frozen in the second session.
Such embryos contain EGFP, synthesized even in oocytes
of hemizygous female. Expression of the own EGFP gene
begins at 8 blastomeres’ stage during compactisation. Thus,
in these experiments we have studied the cryopreservation
effect on protein of maternal origin. No EGFP fluorescence
was revealed in 2-cell embryos after thawed, that apparently
testified to its denaturation.

The comparison of these data of preliminary character
with those, obtained in experiments on freezing cells of 14
days’ embryos demonstrates the mother “green” protein,
containing in cells of early embryos, as less resistant under
cryopreservation condition, than the protein, expressed on
the own matrixes.
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