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MNnaTtoHoB EBreHun CemeHoBUY (1941r. — 2018r.)

OkoHuuA B 1964r. 2-01 MockoBCKUM MeaULUHCKUA MHCTUTYT 1 Obln HanpaBAeH NO pacnpeaeneHuto
B OpAMHaTYpy UHCTUTYTa akcnepumenTanbHou buonorun AMH CCCP. MNaaToHOB ycnewHo Havan
paboTaTb B HOBOM 061aCTU MEAULMHCKOWU FeHETUKU — MOAENMPOBAHUU HAaCNeACTBEHHbIX bone3Hen
4yenoBeKa, 0CBOUAN PAA HOBbIX METOAOB UCCNEA0BaHUA, NPOBOAUA IKCNEPUMEHTANIbHbIE UCCNeA0BaAHUA
NO U3Y4YEHUIO MEXAaHU3MOB Pa3BUTURA KaTapakT HAaCNeACTBEHHOMU 3TUONOT UK.

B 1966 rogy noctynun B acnupaHTtypy (1966-1969) MHCTUTYTa 3KCNepuMeHTanbHon buonorum AMH
CCCP.

C 1969 roga EBreHun CemeHoBUY — coTpyaHUK UHCTUTYTa 06wen reHeTukn AH CCCP.

B 1971 r. yCnNewHo 3awmuTun KaHAMAATCKYIO AuccepTauuio. B aucceprayum Obin paccMoTpeH psaa
MHTEPEeCHbIX BONPOCOB, NOCBALLEHHbIX 6UOXMMUYeCcKOMY nccheaoBaHuio 6enkoBoro cocraea
XPYCTa/IMKOB B HOPME U NPU KaTapakTe Y Mblliel MyTaHTHbIX IMHUIA U YeN0BEKa.

C 1988 r. NnaToHOB - 3amecTUTeNb AUpekTopa MHCTUTYTa No Hay4yHOM paboTe 1 BeAyLmnI HayYHbIN
cotpyaHuk Jlabopatopum reHetuku passutua UOlen PAH.

B 2003 roay EBreHun CeMeHOoBUY 3aWUTUA AUCCEPTALMUIO HA COUCKAHUE YYEHOM CTEeNEeHU A0KTOPA
Guonoruveckux Hayk «Moaynauua 3¢HeKToB reHOMHOrO UMMPUHTUHIA Y MAIEKOMUTAIOLLUX:
UccnepoBaHUA Ha MOAENBHOU CUCTEME - MAaPTeHOreHeTUYECKMX IMOPUOHAX MbILLEN».



MNnaTtoHos E.C. cneyuanusmposancs B 061aCTu reHeTUKMU Pa3BUTUA MNEKONUTAIOWMUX, U3y4an 0cobeHHOCTH
Aepenpeccumn reHoB B NpoLeccax KAeTo4Hou audpepeHynpoBku 1 MopporeHesa MAEKONUTAIOWUX,
3KCNPECCUIO FeHOB B NpoLeccax AeTepMuHaLum un aupdepeHLMpoBKM IKTOAEPMa/bHbIX KNETOYHbIX KIOHOB B
OHTOreHese Mbiwun, pazpabaTtbiBan METOAbI MUKPOXMUPYPIUM 3UTOT U PAHHUX 3aPOAbILLEN MNEKOMUTAIOLLMX,
6asupylowmecs Ha UCNONb30BaAHUU MUKPOMAHUNYAALWUOHHOW TEXHUKMN,

CoBMeCTHO € rpynnou yueHblix NaaTtoHOB n3y4an aKCNpPeccuio KpUCTaNIMHOBLIX F€HOB Noc/e
MUKPOXUPYPrMYeCKON TPAHCNNAHTAL MU AAEP KNETOK 3a4aTka XpYCTaMKa 12-AHeBHbIX 3SMOPUOHOB B
3HYKN€UPOBaHHbIE 3UroThl MbiwK. B npouecce paboTtbl MMu bbina paspaboTaHa HOBas HeTpaBMaTUYHasA
Moaudukaumsa nepecaaku saep B 3uroty. Pesynstartel 3Tou paspaboTtkm opopmaeHbl kak aBTopckoe
CBUAETENLCTBO.

E.C. NnatoHoB — aBTOp 60n€e 60 Hay4HbIX paboT, onybAnMKoBaHHbIX B HalLeWn CTpaHe 1 3a pybexom. B cepun
MCCNeA0BaHMUIU UM NONYYEHBI BaXHbIE AaHHbIE O MOAYAMPOBaHUMU 3 PEKTOB reHOMHOIMO UMMNPUHTUHIA NPU
M3MEHEHUM FreHeTU4EeCKOU Cpeabl, Npu Bo3aencteun gemetunupyrowmnx AHK coeguHeHnn n poctosbix
$aKTOpOB, KOHTPONMPYIOLMUX KNOUYEBbIe 3Tanbl SMOpuoreHesa. ccnea0BaHUA BbINONHANUCL HA MOAENbHOM
cucTeme NapTeHOreHeTU4eCKOoro pasBuTua SMOPUOHOB MbllLeK, @ TakXKe Ha NAPTEHOreHeTUYECKMUX KNETOUHbIX
K/IOHaX B COCTaBe XMMEpPHbIX OpraHn3mMoB. 3a uukn pabot, onybankoBaHHbIX B XypHanax «OHTOreHes» u
«leHeTuka» B 1999-2000 rr. E.C. NnatoHOBY, B cOCTaBe aBTOPCKOro KOANEKTUBA, Oblna npucyxaeHa npemus
nsgartenncrea «MHTepnepuogukar.

[MNaTOHOB NPUHMMAN aKTUBHOE Y4acTUe B Hay4YHO-OpraHM3ayuMoHHOU 1 obuiectBeHHOM paboTe, ABNAACH
3amecTuTenem npeaceaarens cekuum OHToreHesa HayuHoro coseta no reHetuke u cenexkuymumn AH CCCP u
yneHom PesusnonHou Komuccuum LC BOTuC um. H.A. BaBunosa.
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Soluble Lens Proteins of
Mutant Stock Mice in Cataract Development

B, V. Konvukgov axn E. 8. Pratonoy
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Moscow, U881,

(Recetved 11 May 1970, and ir revised form 19 October 1970, Boston}

Changes in soluble proteins of the maturing cataract wers studied in mice of the mutanl
stocks: ocular retardation (genssymbol ork; white (M ivh); fidgen ( nd dominant catornct-
Frasar {CaiFr). Crystallin fructions of the normol lens wern frat identifiod hy polyacryi-
amide gel electrophoresis. In the courss of eataract development in mice of the studieml
mutant stocks, & dimination or loas of nome oryatallin fractions was obeory Tho mawtar-
ation of mondnr_v cataracts in orfor, J‘rl'hfalrl." and Jiff mics was accomponind
significant incresse in serum albumin, whi reded viaible lons opacity. In ogar ¢
phnmn&. albomin and o.crystallin wers Imnrlpg; migrate tagether, simulating quent

maintensnes of g-oryetallin in the moeturing cotaroet. Another serum protein, cloct
pheoretically aimilar to trnsforin, also ponetrated into the lons during s
ment. Maturation of primary nuclear cataract in CatFE/Ca mice was n

wresncd ponetration of serum prot nto the lons, Apparently, peootrstio
proteins into the lens participates in the puthogenesis of secondnry subeapsulor
whils primary nuolear entarncts have o different stiology.

1. Introduction

The soluble proteins of the mammalian lens are grouped into 3

eryatallins (Speu;or. 1965 ; Waley, 1959) and each of these subdividod

Many communications hn.'vu reported a dectease in the con

disappesrance of some crystallin fraction the proces

humans and in snimals (Waley, 1969). Investigating the development of gals
cataracts in rats, Wittgenstein and Rowe (1963, 1963) discovered an increase in thy
amount of rapidly migrating fraction of lens protein by agar and polyscrylamide
electrophoresis. Konyukhov and Wachtel (1963) found changes in Eolubll: lr-n
teins dun.ngcnhi.rut formation in mice of mutant stocks “'brain hernia” and
cataract’’, noting an increaso in the concentration of the rapidly migrating fm

on pu]yaor_‘rlsmlﬂe gel. Moser and Gluecksohn-Waelsch (1367), however, reported that
elactrophoregrams of soluble proteins of cataractous lenses from mice with re

oataract did not differ from those of normal lenses. They believed that this type of

catarsct was not due to s change in genes controlling soluble lens proteins, but rather
& “secondary” effect of & gene involved in the morphoganesis of the lens capsule. We
did not agree with this interpretation and decided to investigate more detail
changes in soluble lens proteins during the maturation of both primary and secondary
cataracta in mice. We used the terms “‘primary’ snd “zecondsry” to emphasize
different gene manifestations in the development of lens opacities, “Primary’’ cataract
iz due to the action of the initial mutant gene in lens cells. “Secondary” cataract
develops as a result of heritable abnormalities of other geular structnres or metabolic
Processcs,

Primary cataracts develop in mice with the dominant gene Cat™. In mice of the
mutant stock A/Tax, Fraser and coworksrs (Fraser and Schabtach, 1962; Verrusio
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YIK

W3VHEHHE CHHTE3A KPHCTAJJIMHOB B XPYCTAJIMKE
HOBOPOMJEHHDIX MbILUER

a b. 2, KOHIOXO

pylouuie ¢ 3 KPHCTaAIMHOR, AKTHBN
FeTadn o; Bl CHHTES
AKe s X JIHKOBBX BOJCKOH X
NX KOH: fi cranun ARG HUNPOBKY, KOp ‘Tmmvn\'mn #PHK aamema-
JAOITOXHBYIMHMH, 38 CUET KOTOPHYX OCYLLECTBARCTCHA CHHTES (AKOB ©
TAYGOKOERAUINX XPYCTATHK -5]. B Xpycranuke MAeKonu-
it PYETCA TPH KAacea cuenn qlu'hcmx\ Geakon: -, ﬂ- 0 y-Kpx-
Auns [6]. Bee tpr xiacca GeAKOB OTAHMAIOTES ApY PYra HMMYHO:
riveckl, e-KpHeraaann TONT H3 YETEPE xn)nnnem-nmlu e 71
17187 ¥ KOTOPBIX HMERT CXOAHYIO ¢ @-KpH ANHOM HMMYHOJOTHUECKYH)
crewupuanocts 8] p-Kpr JIHH COUTONT 13 OANOH MOAMRENTANNCH WenH
{9] » ero MOIEKYAAPHBIA BOC CXOAEH C MOASKVARPHHM BECON MOJHRENTHIL-
HBIX UEneR c-KpucTaasinna [6,
yuleCTRYIOT npn‘nmnp\’lul\llc ADUHHE O NOCAEAOBATEILHOCTI CHNTEID
nunos. Tlekasano, wto B BHBAIONIEMEH XPYCTAAHKE DTAL H pe-
HeM XPYCTaNHKe & WAL CHYERARGYROTCH Oc.'mu ¢ xa-

Heavie Hactosimen p. }d OThI GH'IJ nee. IOBAHHE MNOCAEAOBATENLHOCTH M

SEHMOCYeA CHHT AHKAX HOBOPOMACHHLIX MK-

METOAB HCCAEAOBAHMS

HOBODOMUIEHHEX NHmEl paraoN-
AW R TSRINE PAINIUHOTO Rpe-
pu esect Cl-amapoxeeaos ¢ Ao
{ aet. B pane omutoR 1)
0 APYETARMKOS © nrn.avmmunv D
A 206aKTLH B NEEYOMUHOHH VIO nypo
GRUAH areHHanposaay » | x5 . mcu; TH:
DRAH PR 106 000 g » terenze 1 sace nax y
pravrpa;
pH 70) n neTozon
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H3YYEHHE DEACTBHA MYTAHTHBIX TEHOB HA CHHTE3
KPHCTANJIHHOB B ®OPMHPYIOWEMCS XP¥CTAJIHKE MBILIKH.

COOBIULEHHE 1. TEH DOMINANT CATARACT-Fr EMIROUTSTOCHIMICAL STUDY OF CRYSTALLIN SYNTHESIS DURING

WHPROGENESLS OF THE CRYSTALLINE LENS IN MICE

B, ¥, Konyughov, N, &, Malini Une 575.003:576,3:591.3
E. 5, Placonav, and M. I. Yakeview

Using indirect ismunoflucrescence, the sequence of the synthesis of various
classes of crystalling during nermal morphogenesis of che crystalline lens in
mice was shown: The o— begin to be synchesized first, chen che y-, and fimally
the f-crystalling. Using mice with hereditary anophthalmia {genotype ey-1/ey-1
~2/ey=2) permitted it to be established that the synthesis of o-crystallins
oreurs even when there is no morphogenesis of the crystalline lens. In mice of
this genocype, the lens placode, which iz reduced as compored to the norm, is
resorbed ag a rule, and does not develop into the crystalline lens vesicle,
Separate cells containing o-cryetalling were found in cranfal epithelium on
serial cross sections of the eye aren of 1l-day=old mucant embryod Congequently,
in ey-1/ey-1 ey-2/ey-2 ssbrycs, s—erystallin synthesis takes place sven In cella
of the resorbed lons placede after befef dnducing ilafleence of the sptic vesicle.
Az opposed to a-crysralling, synchesis of y- and P-cryafalling 18 detected only
when lens fibers have formed, This is characteristic for embryos of ey-1/fey-1
ey-2/ey-1 genotype, as well as for mouse embryes homozygous for the £l gene.
Data of the present work indicate that the Inducing infleence of the optlc
vesicle 18 necesaary for activacion of the genes controlling e-cryatallin myn-
thesia, while the influence of the rerinal eulloent [s necessary for derepresslon
of the genes for y= and B=crystallin synthesis.

HOCTE K JIET8RH

B xpycTaaHke MASKONHTAINIH
dmuecknx Geako i PHCTAMMHHE, Ka:
yra. B xpyeraanke na
GrJI0 MOKAsaHO METONOM 3JeKTpodopesa B MOTHAKMILIAMEIHOMN Fete,
aepwaTen 13 dpakunit xpretasannos; 2—g-, >
woB (Kemoxon u [lnatonos, 1971). Meto ofNIYOPECTICH I YeTa-
HOBTCHO BPCR SHA M AOKATH3ZNNT KPHCT@AIHHOE B Pa3BHBANIICH -
cA apycrannke Mumn (Van de Kamp & Zwe
topans (1974) now 0
JIHHOE, XAPAKTePHHIX AIA TITHIL H M
KOPOTKOro neprodd QOPMHPOBAHHA W OTIUHYDOBAHAA XPYCTAINKOBOIO 1¥-
SHpbKE OT FIDK]]UEHO]"G SMHTENTHA FOJIOBEL.
MLIH H3BECTEN PAX MYTAHUTI { FEHOB, KUT[)]ZIHE Hﬂp}'ﬂlc’i]ﬂT F'VBEHT]{E?‘
MbLTATE HE!TEICF‘EJICTE!EHHUITJ ﬂEﬁCTBHH B Ero KNeTxax wid
VETYp raiasa. B wacruoctn, TeH aphakia
B nehereue Ha 1 CYTKH SMOPHOHATBHOTD
TATHKOBOTO NY3HPKA. ¥ MYTAHTHEX 3MGDHOHOB
PasBHTHE Xp HABIMBAETCH Ha 3TON CTANHM, XPYCTAMHKOBLIE
BOJTOKHA He 06']33}"01'[‘.3, a noancTh X],\YCT."]J'IK { blpb d 3ar0STHHeT-
CA BLICETHTATHE A > eHoK wheTkamn (Varnum Stevens, 106G8).
3paan (Zwaan, 1975) npn noaoinm HEMPAMOr0 MeTona AMMynodayopec-
TCHTME Y HORAM, 4TO B KIETHKAX HEHODMAJILHO GOPMHPYVIOUIEroCH
CTaquKa ¥ 3MOpHOBOR MEmed rexotura ak/ak KpHCTATIAHL OTCYTCTBYIOT.
Myraproui red dominant cataract-Fr (camBon rema Cat™) srawuyaered B
fefcTEME ¥ TOMOSKIOT WECKONBKO Tozfnee. DAeKTPORHO-MEKDOCKOMMYECKo:
H3yueHHe NOKA33M0, UTO Hanbonee PaviNM NPOABIERHeM IAHHOTO MYyTaHT-
HOTO Tena SBASIOTeH VIBTPACTPYKTYPHHE HIMEHeNma siepHofl o60J0UKE
NEPEHURHIX XPYCTATHKOBHX BONOKOH vy 12-eyTownmx smGpmonon (Komoxom
# Koaecona, 1976). K 14-w cytham snGpuonantnoro PESBHTHR B MEeHTPAdb-
HOfl S0HE XPYCTAAHKA MYTAHTHHX SMCPHONOB NOABARITCS NHKHOTHUECKHE
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ormacion af the cryscalline lens in mammals beging with chickenting of the cranial
g a result, the lens piacode formu, which backs up ines
tha eye cavity and joins the vesicl After the geparation of the lens vesicle from the
eraninl ectoders, the cells of fre proximal wall, vhich are adjscant to the recimal rediment,
elongate and form the primary lens flbors, The anterior (discal) wall of che lens weslele
Eives rige o the lens epithelium; because of the multiplicacion and differenriation of the
epithelial cells, formation of secondary lena Elbera and groweh of the erystalling lens
aeeurs  The formation of the complicated structure of tissue-specific proteins (cryscallins)
of the eryatalliss lons ia goclated with the passages of apeclile atajes of ssrpheogenesala,
particularly with differentlation of lena flbers. Three classes of tlsswe-specific proteins
are contained in the crystalline lens of mamalsy e=crystalling, which feature a tetramerous
atructure and a lecular welght of 1,000, 000; yatallins, with a molecular weight of
20,000 and which ate described as oné polypeptide chaing and the most hetcrogenous class
the f-crystalllne, with a solecular weight froe 50,000 to 500,000. All of these closses of

T tcute of General Genetics, Academy of 3 es of the USSR, H s lated
from Ievestiya Akademii Nouk SSSR, Serlya Biologicheskaya, Bo. b, pp. July-August
1978, Original artlcle submiteed March 13, 1974.
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lev, M.I. Activation of genes of y-and B-crystallins in
ogenesis of the mouse lens / M.l. Yakovley, E.S. Platonov, B.V.
Konyukhov // Bull Exp Biol Med. —1981. - V. 92. — P. 1427-1429.

EXPERIMENTAL GENETICS

ACTIVATION OF GENES OF y- AND P-CRYSTALLINS IN MORPROGENESIS
OF THE MOUSE LENS

M. L. Yakevlev, E. 5. Platonmov, UDC 575.113:576.3:5
and B, V. Konyukhov

KEY WOR sctivation of genes; morphogenesis; lens; crystallins,

The anlage of the lens (the placode) arises from cells of the cranial ectodern as a re—
sult of the inductive action of the entomesodern and optic wvesicle om them, and the influ-
ence of the retina is necessary for the formation of fibers of the developing lems [3, 5].
In chick ombryos the RNA for the d-crystallins appear for the first time in the lens acte=
derm 89 h after the beginning of induction by the optic vesicle [10]. However, the connee=
tion of inductlon with activacion of the genes of the crystallins has not been studied in
mammals, In the developing mouse lens, o-crystallins are synthesized first In cells of the
proximal wall of the newly formed lenticular vesicle, whereas synthesis of y=- and f-crystal-
lins begine later — in the primary lenticular fibers [2, 4, 8]. The discovary of synthesis
a-crystallins in mouse embryos of the mutant eyeless line, in which development of the lena
ceases as & rule ar che placeds stage, indicates derepression of the genes of these proteins
at the stage of formation of the lens placode [2]. One approach to determinatien of gene ac-
tivation time ¢ by studying the offoct of inhibition of transeription by actinomyein D on
the development of a cartain trait [6]. The manifestation of gene effect after troatmont
with actinomycin D indicates that activation of the gene (geses) took place before the din=
hibitor wvas used.

The object of thia imvestipation was to study oxpression of the genes of y= and B-crys=
tallins in anlagen of the mouse lens cultured after treatment with actinomycin D,

EXPERIMERTAL METHOD

Mouse embryos of inbred lime CCSTBER at the age of 10.5 daye were divided into three
groups, depending on the stage of development of the lens, defined on the basis of the de-
gree of pigmentstion of the outer layer (POL) of the optie cup. During this period of em—
bryogeneais POL, atarting on the dorsal aspect of the optic cup, gradually spreads to the
ventral part. As a preliminary histological investigation showed, POL corresponded to the
following stages of morphogencsis of the lens: the lens vesicle with walls of equal thick-
ness {1/3 POL), the proximal wall of the lems vesicle 1.5 times thicker than the distal wall
(1/2 POL), the proximal wall twice as thick as the distal wall (2/3 POL). The lenses were
isolated from anlagen of the eyes treated with 0.02% vorsens solution, and cultured in mediun
consisting of 60% Eagle's medium with glutamine, 202 hramlog:ms mbr) mic extract, and 20%
inactivated ﬂhbz}mﬂ.: calf serum, in an atmosphere containing 3 » Analgen of the lenses
were treated for 1 h with actinomycin D in a dose of 1 ug/ml uhi:h. as was shown by autora-
diography, completely inhibits RMA saynthesis. The nutrient medium was then changod and the
lenses were cultured for 15, 18, or 20 h. After culture of the lenses, crystallins were de-
termined in them by the indirect issunofluorescence method, using antibodies against y= and
8-crystallins obtained by the methods deseribed previcusly [2, &]. In control experinments
the lemses were cultured witheout treatnént with accinemycin D.

EXPERTHERTAL RESULTS
Cytological analysis of che 10,5-day embryos showed that dividing cells were presemt in
the proximal wall of the leas vesicle in all cases. At the stage of development when the
Laboratory of Phemogenetics, Institute of General Genetics, Academy of Sciencas of the
USSR, Moscow. (Presented by Academiclan of the Academy of Medical Sciencas of the USSR

K. P. Bochkov.) Tranalated from Byulleten' fkeperfmental’noi Biologii Mediteiny, Vol, 52,
¥o. 10, pp. 482-484, Octobar, 1981. Original article submitted April 15, 1981,
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S-ABATIMTUAHH YCKOPRET JTEPEN
NIOXYCA GPI-1
B OMEPHOIEHESE MBITINT

Mayucsd savdiine 5-asas {OFORR 1A DECOPROSSID reston moyCh 1
podnt (GPi-1) 0 KGOTEAX PASBOO SpOABIICH ahaur®t ZEyx HuffCRImX Al €8
CHA, WMERDLNE PRLUIKIFIG . APOIITESHOCTS NEpUOHA I 511
C s10ft (e HCTOMSORDU! JAXAMIN Muuied e CSTILSG (G !
acpomany [CSTRL/G (Gpl-Tbi=BAT (Gpi-18a)) F1, 2w uce PRI
rerroprax Uporexacs Ghcroee na 12— L8 w, uoM y saalesit o i-Lb) 19 refoeaan
apomiaiien JCBA G- 1nbIXBAL B/c 16 1. Mawec INTHOAUNE TCHE
nokyca Gpi-1 apo MY B d—R-xaeTowice Supaneatis, I GO0 iyer 1 3.0 oy
puzme, & CANn WRPEDSITR], KQTHPPIMUE Feimsd axpaymanil,
PAATIIBN WETHAIE QWwRTPOPIPEIE Coiris mopyats e possci fuacmomerne (S
Syt pogpwTHad. LIOKAIAND, N0 ¥ OwpHIFNEX % PG £ n M MyHTN GPL-LA »
GPLID, womuycmeie reanse S Mnse, TSioTon in Wirp, npu KIpEOpeas u nuemre
RIS TIRERT R u Mopyms (LS asmerig) B wene Tpex ket BREITI LN
wsoBEPCHTANE 114, GPLIAB w GFE-1I. Tpw ofipaforse ndummes MLUmeh a
Base Conereza JITTE. om0 v mapysaunty £osd7om § adspmuions (1—3 M, W3oBEpmE I
GPI-1A » GPi-IE 3 . IR HIASITSOTOR 1 USRI

Taxstme (Sip30M, YEvdY R

PR RURETRTET S BYC NPOFKXOUNT PERLIE
HE O KAETaNMOS

Kasmedne Caoex ST, AeMEDCIposine, noxve Gpi-1, axcope
SEPOZWIM NI B

exanuan memumsponarne-aerernriposansst JIHK urpacr cymecmmessyio posh
B DErYASMME OKCTIPECCHH [THOB B MPOUCCCC MMM pPCHUMPOBKR XKACTOX, B JHK
NOSHONOMIEY MMROTHEX 07 3 a¢ 07, HuUTOSWHOBNWX OCTATEOR wMoampposasud jo
S-erwauMtOsuHL. XAPAKTED B CTCOCHD METIINPORIHHR CHOMHOA JIHK apadomes
BHN0- B TRamecnerguuecy v (Gama-Sosa et al,, 1983; Razin, Szif, 1984), Tlo-
CXONBEY S-METHAUNTOSHH BUIPEYACTCR NPoHM WECTHCHILD B Wy KACOTIINOR NOCITAN-
sareasnociy CpG (Ehrlich, Wang, 1981), caiizid MeTiauposanns 1 JRORHO CITMpaa
JIHK #R7A0rcs CHMMETDITWIMMM B HOTCIIMSABHD MOIyT CYMECTHOBATL 8 TpeX
COCTONHMAK? HCMOTIANDORINHOS, NATYMCTIIAPONARARE W Citv TOWIHD METHIANDO-
pasHoe 1 obeux uenux. OnpeacrenHot coctoskie mernamposanns JTHK nogsepx
RacTex feficrsnes MenuTpancdepas (Simon ot al,, 1978}, xoropne yasaion
noaymMcTasposary0 JIHK 0 COXpaRsoT ypOoweRs €8 METIINDC
¢t al., 19825, YcTanoeacwn uCTKAS CRUIH MEEAY CTCNIEHLIO MCTIINPOBAMIKN JTHK »
PONPSLCALH TPHAHCK PUILACHHON AXTHBHOCTH FCHOR,

Creundorecknz FATHGHTOpl scriuponasms [THK npeacrasicrn anaords
IWTHARE, MoAMdRENpoDana B mATos Wogmzmm. O wi apheR TREHNIX
METHIHPYIOIIX ArCHTOB ARATCTCH S-a33TRIH (S-p3all). Mrrnluponssiie nponecta
MOTRIKDORANNS MPONCXOTWT NOCTE AETIOMENHE J-azall » JHK, crencws smrwdnpo-
KARHEG JAUACHT OF KOMUCHTPALMY NPENIPATA. 3AMCNEHME LTOIHHOKME OCTATKOR
S-azall pame 1A 5% npmsoarT x gesersimposasmo JHK Gosec ues na 80%. o
CBR34N0 ¢ Tom, Wi neaoycnnke & JIHK J-asall #iusrasnpyior Mo pancdepasy
B peaymmrare aoiiczass S-a3all mpOBCXOTNT AKTHBAUML MCTILLME HEX ICHOR, 470
NPUEOTHT K JHAUMTCTRHBN HIMCHEHMAM AndGepenuMPoRKn Kae
vive & in wiro (Michaloysky, Joncs, 1989). B udctnecrs, gmBpoSaacts secm 1o
ncheramer S-a3all nuddeperuspyoTcs in VIro 8 MuUEYFEE H XPANEELE WAETENR
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HM3YUEHHE PASBHUTHR JINTIOHIHBIX TAPTEHOIEHETHYECKMX
ZAPOABIIEN MBIIIEA MHBPEIHBIX THHMI C57BL/6 B CBA

Mocsegoneay gomvatasiy TRHOE PLIGKTIIE ML OO0 M DOCTHMELIDNTRIHN:
R IR0 ITIAOIIIRIE NUIITAOISHETHaRcE s JApONWIIeR seumell st C5TR
e #x mdipsics (COAACSTRIVSIFL. TRKam o, ¥20 M3 RLeoemep
e CSTRLG, CHA n MR 3 Kyaurype PRISMESRRC cooraTcinssuo 90, 15 w T3%
CORCTCLAT - TIOCHS MMIISRTAnm St mosin CITHLSS ne prammawron 10 Comernx
Cropin. B 7o xe speves 45 0 305, 1A jIIEHOrese et it e CHA » mibpsnos,

sapogLDdit
LOOTUCTETHENND, BAETHONCT (MAMSHLY osormmos cramet. JoGenneive 2%
¢ 6 = wasmins ¢ aEHoxaETCIBmE CTIKI

srenencesckiec dancrouncr ¥ CRA ¢ 15 no $9%

pomaeld CITRLIS R DPOACKOMNT yurmisesim wran

RATEAR, MAXOPOLTREME CYEIMM, D0 KOTODMX PAIMIMLICN ZIUIORTIHACEI MIe D

1S CHEDISECKHBE PODM LN, SLTT COATOIICTINHHD 3333 ¢ 25— 30 conneto; S PO

.mm CBA o FL neipann  Ofcyaassion COCTORIME NunpHuTidr XDpouocos CBA w
CSTRL/E

Kvionsiuar cROAx SEPOALIIN MUTIUR, IEPTEHOTEHETIGACEOS FASSITHC, KV T SIMSONA NG
10 SIfro, TAPTERUNCIETMUCOEHE W KIIMU COMITTIN CRAnit.,

UcaoMmumit, MAH TEMCTHUOCKWN WMOPHNTHRT ATDACT BAXHYVID DOSH B PRHHEM
AMOPHOILHETE MICKOMHTAIOUINX, OOYCIORNIKEAN PASAMYNS B IKCAPOCCHH HEKOTOPNX
TOMOUIDIRYFIY. M3 TCOMHCKI I oTIORCK WK auseaeit (Surand ¢t al,, 1080). B posyaprire
FAMESTHUBCKOTO WMITHHHTHNIG TS BOPMANKHOTO PAIBMTHS 33107 RITCH MACKOTTW
CYAHORITOS  HEOAXOAMMEM HLTHUHS B 3UI0Te ODORKX MPOHYXACYCOR: ®EMCKD
MYRCKOrD.  YOTaMORNEHD, W10 EEHCKHA NMPOHYRIEVC KOHTPATHPYET (opMRpieaiic
EreyTpeHuCH KACTOUHEN MaccH, 3 MywCKOW — EONTPOTHPYCT OOPAI0ERHNC BHCIAPO:
ammeanys oboaoues. [TECyIcnse & 3WI0TC TOTBKO MATEPHHCEKIX (TAPTEHOTERCS,
PHOreHES) RN OTHABCKHX XPOMOCOM (HIpOresed) ApHROINT K b 1 PO s
HA AOMMILIZRTAUMORMNY CTAIMSX LK BCEOPC DOGAC MMIVTARTAIGON, J2KE npu
NOCCTABORTCRNER munaowaiocT (McGrath, Solter, 1984; Surani cf al., 1984)

TeHOMINg® MIDNHTHET CEISAH C WATHIHEM BEEKTHBRPOBIHEEL: # (YHELRORATEHO
GXTHEHMX VHACTRON XPOMOCOM, XOTOPME HACTETFIOTCA B KACTOUMMX AOROACHIAX
(Weinirsub, 1985). Tokazauo, YT0 reRoMERE WMTIPRITHNT, KOTOPHT YOTAHARIHIICTCS,
ORESNKAND, B TOHNE TAMCTOTCHEID, NPOABIRCTCH 5 PASTHUNON ILTOPCCOMT ALTEAbIRY
PENOR B PAHHCM 3MOPWOTENC3T MACKOMMTAOIAX, MIMEHSHWR B OXCHDECCHN Onpeie-
JCHHEX TIEHOs (TIR0REICR crafnantmamy B OHTONCHESS, BCPORTHO, A PCayINIaTe
rerepoxpoMaTIsam W Mommmpossuie JTHK (Michalowsky, Jones, 1989; Surani ¢t
al., 1990). .-

CocofHOCTh TRPTEHOIEHETHUCCENX 33 POINICH MACKONMMTAROMRY K JOMM1IaN Y-
HMOMAOMY W HOCTHMMIANTAURORHOMY PRSEMTHIO NOAPOGHO ONKCAHA B pic CTaTel
(Kaufman, 1983; Jwban, Homwmmeaau, 1986a, 6), MasectHe, uT0 MAKCHMATRRARM
CPOKOM, HC KOTOPOID § b RKKAKIE AKMA0AIRIEC 11 PTEROTCReTHYLCKME SAPOXHITHN Midiues,
aeagiores 11 cyr Sepemernocmi (25—30 COMWrOR), KOrAa WafumoaseIck pasenric
nouck nepeandx KeHewwocrel (Kaufman 4 al., 1977).
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Prolonged development of normal and parthenogenetic

postimplantation mouse embryos in vitro

LEONID I. PENKOV’, EUGENE S. PLATONOV' and DENIS A.T. NEW**

Academy of Sciences. Moscow. Russia and “The Physiological Laboratory.

Cambridge. Cambridge, United Kingdom

ABSTRACTY  Parthenogenetic mammalian embryos show reduced placental development and
do not develop beyond the 25-somite stage. But non-parthenogenetic embryos in culture, without
a functional placenta, can develop to 40 somites or more. We have therefore examined the possi-
bility that parthenogenetic embryos might also show prolonged development in culture. After
parthenogenetic activation and diploidization, 23% of CBA and 56-58% of hybrid (CBAxC57BL/6)
F1 mouse eggs developed in culture to blastocysts. When transferred to pseudopregnant recipi-
ents: 60% of the CBA blastocysts implanted and 26% of these developed to somite stage embryos;
71.72% of the hybrid blastocysts implanted and 11-17% of these developed to somite stage
embryos. Improved development of postimplantation embryos explanted into culture at about the
15-20 somite stage was obtained by opening the visceral yolk sac (without exteriorizing the
embryol. All the normal (non-parthenogenetic) embryos cultured in this way developed to more
than 35 somites and many reached 45-55 somites. Under the same conditions, 11/17 diploid
parthenogenetic CBA embryos developed in culture to more than 35 somites and 5 of these
reached 45 somites, and 9/28 diploid parthenogenetic (CBAXCS7BL/6) F1 embryos developed to 35
somites or more and 5 of these reached 45 somites. The size and protein content of the partheno-
genatic embryos after cufture was less than that of the normal embryos of equivalent stages.
These results raise new possibilities for the analysis of parthenogenesis and genomic imprinting,
including studies of the effects of adding to the culture medium specific growth factors and
demethylating agents.

KEY WORDS: ¢ whture, genowic impri
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1977, Surani and Barton, 1983) culture, there & usually reduced development of the to-
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et B HOCTIE S-2amier i s 203e 924 vk IpOLIET
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Top, B sONTPONE TPTEOIAETHIENKIN FPOAMII PaamEaTeN (10 25 comm ok KIGIVANNETCa mexa

HIEIM TENDMROC0 IMAPITINGA H BXHANAC KONIOHETTOR 3 MOPHOIANLROE LMD

1 NENCTUSEPYES-

TS COCHIHERTG 10 MHINECH OCOSHOTTH ITAPTLAIFERETASE0L L PO L=

Hspecrio, Uro mapresoncieTRNIeSKE JUBOL N
(IT3) srexomuTUOUIRY NOTABAIT 1k JONMRLIHTI-
IMCIITNX CTRAASR DAIBRTHE WK CPAsy BO0e #M-

3 1983). Mak

i1, 10 XOTOPNA PoIRRBAKITCH 113 Mpmen, saiacics
Ccraman 25 COMHTOB, XOrR MOARTAITCS HOVKH e
penrax koscsoctel (Kaufman etal., 1977) Hpidi
Hy PiGeni naprtOrEHETINGUKEX 13 MHIPULCHeTINE
CRIN JAPRULIECE MACKOONTIMAINL CoAIbRaoT C
by EHC P CCTERY  MaTEDMIl

KX # OTHORCKMN XPOMOCOM 6 PAIRRTIIE 374 D
AUsEH BOTHEKBIOT B PesyALTATE TOHOMIOM -
NPWICRATA, KOYOPISA Ha'MEACTOR B TaMETOrCRee 1
JROCPIACTER 110 PASTHIIEIX CTATKAX SHOPROr2He2L
(Swank et al, 1986 Seher, 1958). Mernaupovaine
[HK genaeTcr opins B3 OCHOHNSDN MEXINKEINOR
BOABUKOOPEHIA GICHOMEHS (EHOMIIONO BMEPIITIT-
ra ¢Surani et al., 1990, 1993), Ha nponnaente fenom-
HOO WOMIPIIICHATS BANALOT TEMN-MOMOBRATOPL
400 Penkoy et ak, 1996]. B comaries
epH lmlu'!ﬂf-ﬂiu“ TEHOS CONPa
HAETCH B PRIY KICTOMMN SOKOACHNR o Bponmaser
o4 v Mibibepenmansaioll skenpecon renon {Mopo-
Aopi, 1993), [loxasang, 410 AsnpRIMmposiiHne
rennl InCPROMANLULX CYBONOBLIX KIETOK WMCHT
shicoRTR Yposedn, Metwsposansa [IHK {Szabo
Munn, 19945, C NOMULLLED NEMETASEPYNIAL COCNH-
WEERD, B YACTHOCTH S-asmuauiins (S-piall), Do
VCTMORITEHE SISk MeRTY VPORNCM METREIPORARIE

[

PREMRO Bt

JHK # ascnpeccusft SMOPUHTIPUBSEIIE T

(loiszs, Taylor, 195, Michalowsky, fon=x, 1989), Ox-

3 14 HMYTPROPIOIAMLLE IRBCRITHA COMKAM

e cym GepeMeiikTn S-avall = zosc

BOAID K DPOIHLRCHUEY PRIMLTUL

113 wageTeshne JeaLme CTANTR 25 coMuTon (Pen
kov atal,, 1996]

OoToeTes HOACHEM, KaKEe PAKTOPR VEICTEYOT
B ANRIERONL SROMHOTD rsmpausinrs. Hpeanona-
FUSCT, STTO 3TO MOFYT GLITL woporestsl i harropn
peryaspyroLie noct waerok (Erickson, 1985 fo-
STOMY ADEACTANRCT IGTEPEC MIYICHUE FIRALIK
pocrousix asTopos wa pazeuree 113, Moxogmns
BIPATHTOM  HCNCIORARNA M M CTyMae MOKET
CTOTR LAY ETHSHIE SMSPILORATRIUR CLIBOPOTER,
1 KOTOPOR OTMUHCHC TIORMUIERNOC COIS)MMING
PHCTUELLE DAKTOPOR & HPY1HN BCHIECTS, CTHMY MRy
oagmx Revenne cnetok (Moses ot al 15E0), »
ourme [T [Topon RUSAM NP CTauas
MEHERHE HPeRAPATA yakTpocepa-lT (Y
HATENS  OMGPROIATREOR  CHIBOPOTEH,  XOTOPLIA
MUeET WISCCTERA COUTan ¥ cojepany £ NATh i3
GOTCe BEROKYIO KUMLERIERUMIO POCTOURIX hakao-
POR. M IGITHEHAR  aMOpROmANILIAE  CMBODOTED
(Sene ¢t al., 1982}

B pacTommen paGoTe Syueio niEiime viLTpo-
cepa-l’ u S-43aITRIINGE 13 (Pe- # AOCTUMIAAHTAlLR-
GHIOE DAIDNTHE MAPTEUCTSHETHTACKIX SAPOIHILICH
MLUICH.
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ILPUSIRIIN IKTORE PMATE LIS LTI KM CHETHTIECKRN KON & PCVNILILANM DRDENTION 2N TCIKI|
1PARGIG I TEDOTO T3351 M MVICPWAL bHAX METAKOBIGCEON ¥ 13 PICooT CReTiEckiX simop. I xmipiho

[RETHTIECKRN i S e TR T

0 BEIAEHT 415 O w12 oniep mpe-

CYTCTRHM INPICHOISICTIIECROND KOOI B CHCHH M TTOREX 1 TOTLKO ¥ AuyX Xieuep, ¥ KoTapuiy
118 OTRSES ARCOXIN POLET IEAPTE M ERETHYCCRUL KICTOK JX Tt e D HPORCEoa o, $lan
OlOR[YASS MAPTHOMEHETHICCK NI XOMIOKSAT 0 FOAannan oy, B S0 CTVRMX TGk orveaci
LCHANE TPIN 1 PO W S0t TONORIIAX TN T, KON W PLTHRATANOM (1M THOM STRT=TnE
BPABOOS K ARI01 011 0E - T ATFSERTLIE TMIINAC I1RA IR K0 7. T B TESCHUC PIINITHS Xisiep dpaisxonT
WHTCHENRIIS 31 A ARAURR DapTenorcien ek iy KNeToR CSTRLIG 0 THanR: SHI0ICpsaieBors I vk

ASPMI OO IPAUSTEEHNE, ¥ WIpOLIRIT XINSD

TRE(G(PC) ~—e HALELC COXPaIANITEN NDoNMEL

CTMCHHO KAPTVAOS ELIETIMELK MO RICTOMIRIE KXMILL 6L N AL LT IPORC DR IW1Y

OUKBROS I SUNCTIHBIC MBI, 113 PTEAHS L0 1, KTONATENLS WEATHA

Oprasiomi, COCTORIHE I3 ABYX Ik Goes reanTi-
TITECKE PUATHANLIE KASTOUR WX IOy AU, B 3%
ACPIMERTATLAOH THOTOTH HIIGIERRYL ARMSPAsTH
{McLaren. 1975]. FKUICPANCHTAARHER XIMPLL -
AYHACMUIE TMIRHIAH ODPIIOM NYTEN arper uung pai
HHX FAPOMROIMCHE MICR, IRORO MO0 3Y I0TCE
LA PCHICHES (PUOIES FEDSTHRHE PASENTIN 3 K30
BANLHOFO AR onTorenonn (Kommxos o 0p.
1988: Komoxon, 1080), Xinepmax sz, cocros
UL WY AP 1 uap KUK B1E -
TOK, WATRIRIT Ly CHOTLCCRI
Mmtonumrae PIERONCHY 5p
QOBIIHO THDIYT moxape nocav MMOAOITIIN0L Mo
TNAPTEROICHUTINEERRE  Xiniepnt CHoco0nnl paei-
FATECH |0 PORIASTINE 11 THOTORO0 1P 00T Mapre-
NOTCHETINECKAS KITCTEN YUACTRyIT 1t GIOpaIpona-

i acupuniaios [VEyapeTenios wi-
00 TERMMASREY BT VRSt TIPS TRIE WUATPICIC N
rexe e,

R SOOI TKAHCA ) ODIHHOE, B TUN SHETE W TOMRR,
NROAVLMPYA Douroiemnae raserst (Surans f al,
1977, Onmaxo gaac B COCTIRC XHMCPHOIO OPEaNns
M A PTCHGTCNE THYECCKIG KASTEH NRmmiaky ] OIpd
HUMCISILE DOTEMIIn K puasenad {Suiani et al | 1987,
F9RBL. w0 cus 3RO € IQPERTUNN FEHOMBOTO [iM
ADIHTHATH B AT MTEKOTITURLIEN, 1 &< -
diopesmmantaon  ARTHEDOCTLIO ATTEAMKLE LELON
MATCPRACKOT 1 GTHOBCKOTO IPONEROXR2Hn. L
HOPMEANLIOTY PAIRITHA MALKOUHTILOUDY HE)hx0-
AVN0 HCeUr 00O TCHOMOR: KUK M TUPHICK
TRK 7 OTIORCKUI (Surn ¢ al. 1990, 1993),

B commmoonnx  knetkax 3
TPARCKPILLEON AR AKTHAHOCTS HEKOTOPLIX TENHIME
AOKYCK XAPUKTCPAIVETER 2T1enhr Cucasdnrmo
OO, OGETORIERION IMIPUHTIDIRAHICH MOTC
PRIKROIO. KT OTHOSCKOTO auieas, Hynpus oo
RANHIAE 1C cocTannxor upuncpio 015 resomi
MTEKCUITINOUIEY, STO OFDUKN IIECT IRcnpecane
NPUMERKo TN 1e800 1M perimne ey CRJARY AHTH-
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Mpnseaen 0630p RAHHLIX N0 HIYHEHHIO MEXAHHIMOB H HPPEKTOB FEHOMHOTO HMIPHHTHNTA ~ IMHTEHETH-
HECKOrO (heHOMENA, PEryIHPYIOUIEro PAIBHTHE MIAICHTAPHBIX MiCKonuTalomux. B oramuue ot Goak-
WIHHCTAA PEHHBIX JOKYCOR, IKCIPECCHPYIONHXCH GHAIIEALHO, HMIPHHTHPOBAHHBIC JTOKYCHI IKCIPECCH-
PYIOTCH MORORIIEALHO. Y HeNOBEKa W MBI HACHTHOMIMPOBaHO Gosee 30 MMIPHHTHPOBARKBIX JOKY-
€OB, MATCPHHCKHE I OTHOBCKHE LIETH KOTOPBIX B XOAC PA3BHTHA MOIYT IKCHPECCHPOBATLCA HAK
HAXOAMTECH B PENPECCHPOBANKOM COCTORHKM. MIMOPHHTHNT YCTAHABAHBACTCA B FAMETOTCHESE H penpec-
CHPOBAHHE OHOTO 3 ANNeIel HMIPHHTHPOBANHOID JOKYCa 0GYCIOBICHO MCTITHPORARHCM CrO KNIOMe-
BOTO PETYANTOPHONO 37eMenTa. JL15 HOPMANLHOTO PAIBHTHA MICKORHTAIONWX Tpebylores 0ba Habopa
XPOMOCOM — MATEPHHCKIA W 0THOBCKKI, TTOITOMY HAPTEHOTEHES W AHAPONEHES B IPHPOAE HEBOIMOKHLI.
B pesyasrare i hepesiuuanbHoR IKCIPECCHH TEHOB MEOTHX MMIPHETHPOBAHNLIX JOKYCOB BOIHMKIET
COOTBETCTRYIOUIMI GANAHC TEeHHON AKTHBHOCTH, HEOOXOARMBIHR 1R HOPMAALRON NpoaKpepanun u M-
epeHIHPOBKI PATAHUHBIX KACTOUHBIX KAOHOB B IMOpHOreHese. MROTE AHOMANNM PAIBHTHA H CHHAPO-
MBI Y MENOBEKA OOYCAOBICHB HAPYIICHHCM FCHOMHORO WMIIPHHTHHFA, B HACTHOCTH, NOTEPS MMIPHHTOR,
CONPOBOKAROUIARCH BOIHHKHOBCHHEM GHAINE/IRHOM IKCHPECCHH HEKOTOPLIX HMIPHHTHPOBARNLIX OKY-
COB, MOXET MPHUBOANTD K NOSBACHHIO PAKOBLIX onyxunen.

ApexTnl POAHTENBCKOTO UMOPHHTHHTA Gblin
nisecTbl Gonee 3000 ner Hasad, KOrna B pesyabra-
TC CKPEHMBAHMA JIOMAM (KOObLUIbI) € OCAOM 1OJy-
AN MYAO0B, KOTOPBLIC OTAHYAIOTCH BBICOKOM pabo—
TOCHOCOGHOCTHIO H BHIHOCTHBOCTBIO H IO CBOMM Xa-
PAKTCPHCTHKAM OTHOCHTCH CKOpee K OCay, 4YeM K
sowaan [1]. B 1o ke spems aowak — ruGpug ot
CKPEUMBARNA OCHHLbI € KEPEOUOM — GONbIIE OXOK
Ha J10wanb. HecMOTPs Ha CTONk JABHO HIBECTHBIC
HAGMIONCHNA, YKAIBIBAIONME HA HEIKBHBAJICHT-
HOCTH MATEPHHCKOTO M MYXKCKOIO NeHOMOB Y MJIEKO-
MATAIONNIX, AOCTOBEPHbIEC 0Ka3aTeNbCTBA CYIIeCT-
BOBAHHS POANTENLCKOTO HMIPHHTHHIA Obian noay-
4eHbl Ha Mbimax Toabko B 80-X ropax mawero
CTONETHS MYTeM H3AMUHLIX IKCICPHMCHTOB C Mepe-
CaIkOR MPOHYKIEYCOB.

Hcenenopanus asyx rpynn ydensix — Cypasu ¢
coasr. [2-5] n MakI'para n Conrepa [6, 7], Beimon-
HEHHbIE HA IATOTAX Mbllel ¢ IePecagkoil NPoHyK-
JIeyCoB, MOKa3aaH, YTO TONLKO KOMOMHAUMS MyX-
CKOTO M KEHCKOTO TIPOHYKNEYCOB ofecrnewumBaeT
HOpManbHoe passuTHe Mbieid. Opuako KomGusHa-
UM IBYX MYKCKHX WIR JBYX KCHCKHX NpPOHYKIEY-
COB, B3NTHIX H3 Pa3HBIX OIIOAOTBOPEHHbLIX AHLEKIe-
TOK Ilbll.l.len, I‘IPHBOIUIT K OCTaHoBKe auﬁpuoreuen.
Ilpw 9TOM B Ciiyvae aHporenesa (KOMGHHALMS ABYX
MYXCKHX NPOHYKIEYCOB) (hOPMHpOBANCH MesKMi
3APOALIN M MPAKTHYCCKH HOPMANLHOTO paiMepa
npon3sofHbie TpohoGracrta — BHE3APOABILICBBIC
000N0YKH | NIANENHTA, 3 B CJ1y9ae THHOreHe3a (KoM-
GHHaIMs ABYX KEHCKHX NPOHYKIEyCoRB), HaobGopor,
PA3IBMBAJICA JIOBONLHO KPYIHLIH 3APONLIL H OYCHb

HEGONBIIONO PasMEpa BHE3APOALILIEBbIE 060N0UKH
o naauenTa (puc. 1).

CrnieposaTesibio, AA% HOPMAABLHONO DAIBHTHR
MJICKONUTAIOUMX TpebyeTcs ABa HaGOPa XPOMOCOM —
MATEPHHCKIA M OTHOBCKMIL. DTO OOBACHNCT TOT
aKT, 4TO HU y ONHOIO W3 M3BCCTHBIX Gonece “em
4500 BHIOB MICKOMUTAIOUMX HC OIMCAH NAPTCHO-
rexes. TuGeab IMIOMIHBIX NAPTEHOFCHETHUCCKIUX
(IMHOTEHETHYECKHX) H AHAPONEHETHYECKHX 3aPOjibl-
WeH MASKOMHTAIOUHX OOYCIOBICHA HAPYIICHHEM Y
HuX Gananca T gepeHMaNbLHON! aKTHBROCTH ayTo-
COMHBIX A1ENBHBIX FEHOB HMIPHHTHPOBAHHBIX JIO-
KYCOB MaTEepHHCKOTO H OTIOBCKONO reHOMOB. Mexa-
HH3M, PEryTHpYIOmMi (PYHKUHOHANLHBIC PAsTHIMs
PONHTENLCKHX TEHOMOB, ObIl HA3BAH TEHOMHBIM HM-
npusTHErOM [4].

WMNpHHTHPOBAHHLIME FEHAMH HA3BIBAIOT T
AYTOCOMHBIC FeHbl MICKONMHTAIOUIMX, KOTOpLIC Ha-
CNICAYIOTCA OT MaTCPH WIH OTIA B PENpEcCHpOBaH-
HOM, WK “monuamem”, coctoanuu. B oTmume or
GONBUIMKCTEA NOKYCOB, IKCIPECCHPYIOLIMXCH B COMa-
THYCCKHX [IMIVIOWTHBIX KACTKaX OMANICALHO, IKC-
TIpeccHs MMIPHHTHPOBAHHBIX JIOKYCOB 1
MOHOALAE/BHO: OfIHH M3 IBYX POIMTENLCKHX an1eacH
(MaTEPHHCKMI HIH OTUOBCKMI) HAXOMMTCA B PENPECCH-
POBAHHOM, WAH HEAKTHBHOM, COCTORHUM. CumnTaeTcs,
YTO 9TH FeHbl HMIPHHTHPOBAKBI HX POIHTENSAMH H 110~
ITOMY MaHHbLI (DCHOMEH HA3BIBAIOT POAMTCIBCKHM
HMIPHHTHHIOM, FEHOMHBIM HMIDHHTHHRIOM WIH FamMe-
THUECKMM  MMUpMHTHHIOM. B nociemiee  spems
JNS OMHCAHMA JIAHHOrO ABJCHHS YAIIC HCHIONBIYIOT
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TPERHCHOPMIPYIOWETO POCTOROTO ax @ (TGFa) #a passwrne AMNAOWINLX
ecxux aupnonon el (CBA x CSTBL/O)F,. HOTCHETIHICCKNE IMOPHONL
] TGFG n vitro WA CTAMN MOPYAK! I DOCAC PASSITION 30 CTAAMM

PEMERINNX camox. Yoranonaeno, w1o TGFa » gose § wr/ser yaysuumacT pasmrmuc
MAPTEHOTCHETHYICCKIX IMOPHONON M HPEHMILYANTRNONINIX CTAARNX, YHCAUCARA HCAO
POPMUPYIOUDIXCH GIACTOWNCT, # AKTHEHPYET BPOUCCE MMARANTAIDM IMOPRONOR 8 MaTky. B pesyavrare
npimcuciis TGFa » 203¢ 10 nr/a 4% napTenorcueTHIccxnx IMGpuonon aocTuran craumn 30-45 comn-
TOB M HMEAN NOSKXM HEPCEX I IATHAX KOHCUHOCTCR, A PRIMCPH! IMGPHONON OT TEMCHN X0 KPECTIA CO-
cranasam 2.0-3.8 sm. 6§ummm-m’ wnix TG w gocrmrumx co-
MATHLIX CTATNA, Babiofans naanerry. Y uan0osce POARMHYTRIX B PAIEM-
THR DAPTEHONCHETHMOCKHX m (42-45 enulrm-l. oﬁp.oonuul TGFa » gose 10 wriva, wa 12-¢
CYTRH GEPEMEHNOCTI AMAMCTD AALCHTH 2 MM, YTO HPHMEPHO COOTRETCTRYCT PaiMepas
TUTARCHTH! HOPMATLHAIX (OIIOAOTBOPEHITLIX) Il-qw-aux sapoasmeit Mo, Mosyscionde gamse
NOKAIMBAIOT, 410 IKs0resmini TGFa cnocoben Moty amposats KThI FEHOMNOTO MMOPRNTHKIR, CY-
MICCTBCNNO YAy \IIan TpodoGAaCTA i NPOAOHIHPYR PAISHTIC MAPTEHOrS -
HETHHECKMX IMOPHOON MLICH A NOCTHMILIANTALMOINIEX CTRNX.

‘HAYKA"

MAUVIK “HAYKA/VHTEPNEP!

MACKONMTAIOUME  AWINIOTCH  CAMHCTBEHHLIM
KAACCOM NOIBOHOYHMIX, ¥ KOTOPAIX B PEIYALTATE r'e-
HOMHOTO MMOPHETHNIA, KOHTPOAMPYIOWErO PynK-
UHOHATBHBIC PAITHTHA MATCPHHCKOTO M OTIOBCKOTO
TEHOMOB, HEBOIMOKHO PAIBHTHE NAPTEHOreHETIYE-
cxux opraminanos |1, 2], Jlunnowmsic napresorese-

Tiaeckie sMOpronst (T13) mprmedt noruGaior obny-
HO A DPCHMINARTAMONHMIX CTAIAX M BCKOPE NI0CAE
umnaanTammi (10 cyr GepeMennocT) 8 pesyabTare
HApYWICHHS HOPMUPOBAINA  NAPHCTANLNOR SHAO-
AcpMb 3apoasima (3], a Takke CHALNOTO HEROPa3-

BUTHE  [PORIBOINBIX AACTR, B HACTHOCTH
naanenTa (4, 5] Toasko mence 20% smGpuonos
PAIBMBACTCH 10 COMNTHBIX CTAAMN, PEAKO AOCTHIAR
crauot 25 CoMMTOB.

TeHOMNBIE MMIOPHHTHHE PEryIRpYET PAsBITHE
NAAUEHTAPHLIX MAeKOnWTaloNmX. B oramame or
GONMUMBCTSA FEHHLIX AOKYCOB, IKCHPECCHPYIOUPLX-
3 GHAAACABHO, WMIPHHTHPOBARHLIC AOKYCH IKC-
HPECCHPYIOTCR MoRoaANeawo. B macrosmee spems
y ueaoneka u Muuum macnTHduuuposano Gonee 30
HMOIPHHTHPOBAHNBIX JOKYCOB, MATEPHHCKME N OT-
MOBCKIC AUICAH KOTOPBIX B XOAC PAIBHTIN MOTYT
IKCHPECCHPOBATECH HIN MAXOAHTLCH B PEHPCCCHPO-
BAHHOM COCTOSIMM [6]. OAmsnm w3 NEPaLIX IHTOTEN-

HBIX HMIPHHTHPOBAKHLIX FCHOB ¥ MbIUIN GhLIN HACH-
Tarpponanst reunt Igf2, Igf2r w HI19 [7-9). T'en-
HBIl MOKYC Igf2 KOHTPOAHPYCT CHHTES MHCYAHHO-
nogobuoro pocrosoro taxropa 2 (IGF2), xoropuit
HIPAET BAKNYIO POIL B NPOUCCCAX POCTA SAPOAM-
wed, TTpu 3TOM B HOPMATHHOM 33POABILE IKCIPEC-
CHPYCTCH OTUOBCKHA AMNCAL, & MATCPUHCKMA pen-
pecenposan. Tlosromy y 119 ne mabmogacrest Ixe-
npeocn Igf2.

MBEOTHE SCTICKTHI MEXANITIMA PEATIIAINNT PEHOM-
HOPO KMIPHNTHHIR B PA3BHTHE MACKONNTRIOUMX OC-
TAIOTCH HeR3yYeHHBLIL TTPEANONaracTes, wTo B a1y
eMh IPORECCOn MOTyT GhITh BoRICYeHb MOpdore-
ML M PAKTOPRI, peryanpyloume poct kaerox [10).
Termuausie pocronsic GaxTopLl APEACTARARIOT CO-
GOfl CHIHATBHBLIC MOICKYAB!, MIPAIOUMC BAKIYIO
Poak B IMGpROrenese miekonuraoumx. Oun Kxoop-
AHMHPYIOT KACTOMMBI POCT I PEFYANPYIOT P BAX-
HBIX MOPPOrCHETHNECKIX NPOUCCCOB, CTHMYARPYS
npoandepapno HIMPOBKY KACTOMMBIX
nonyasmu [11, 12]. Cunres MHOTHX pocTOBBIX (ak-
TOPOB HAGMIONACTCH YAE HA PAHNIX CTAIMAX IMOPH-
OPEHE3a MICKOIITAIOUMX | nptmcnxmcl Ha 1O~
CTHMITANTAIMORNBIX  CTAIIX. JKCHPCCCHA FeHa
TPANCPOPMUPYIOLIETO POCTOBONO haxTopa « (Tgfa)
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Imprinted genes play important roles in the mammalian development, In the parnthenogenetic embryos (PE)
there is only expression of maternally expressed genes, Therefore. PEs are appropriate experimental models to
study genomic imprinting controlling mechanisms. The matemally expressed H79 and paternally expressed
Ig2 are reciprocally imprinted genes in normal embryos, Here we studied cffect of transforming growth factor
alpha (TGFa) treatment in virro (10 ng/mi at the morula stage) on the expression of Jgf2/H19 locus in mice PE
(9.5-days of gestation, 25 somites) and their placentas (PP). Using RT-PCR we showed that TGFa reactivided
maternally imprinted /g/2 gene in parthenogenetic embryos and placentas. In spite of similar Tgfo expression
in the pre-implantation stages, its expression in the 9.5-day parthenogenetic embryos is significantly less than
n normal embryos (NE), In our experiments it was shown that reactivation of fgf2 gene occurred independently
of H19 genc, In vitro TGFa treatment of mouse PE reactivated patemnally expressed /gf2 gene in the PE and
PP. In the PE and PP both 7g/2 and 119 were expressed. It seems that TGFet can play an important role as mod-

ulator of the Igf2/H19 Jocus.

The use of parthenogenetic embryos, as experimen-
tal models. allows us 10 follow gene expression from
maternal allele only and to get an idea sbout genomic
imprinting controlling mechanisms, Impninted genes
are a class of genes found in placental mammals, mar-
supials and seed plants whose expression depends on
their parental onigin [ 1-4). In mammals, many impant-
ed genes are involved in the control of fetal growth, and
are expressed in both fetal and placental tissues. Recent
work in mice has indicated that the roles of imprinted
penes in fetal and placental tissues can be genetically
separated, and that in the placenta these genes regulate
both gm\\lh and specific nutrient wranster [S]. In the
present time, the list of imprinted genes grows fast and
more than 70 imprinted genes are now reported in the
mouse  [hutp:/www.mgu.har.mre.ac.uk/rescarch/im-
printing/imprin-viewdata.html]. Most of them are con-
served in humans.

The mouse Insulin like ym\lh factor 2 gene (/gf2)
is located on distal chromosome 7 and ulu\d\ linked
with H19 gene. H19 and Igf2 are reciprocally imprinted
genes, The patermnally expressed /g/2 encodes a potent
fetal growth factor and the maternally expressed H/9
encodes a non-coding RNA [6]. Mouse /g2 gene has
4 promoters (PO, P1. P2 and P3), 2 pseudo-exons and
6 exons (Acc. No. U71085). The peptide-coding region
is in the exons 4-6. All transcripts are spliced 1o exon 4.
leading 10 the same peptide. Promoters P1-P3 are tran-
scribed in fetal mesodermal, endodermal and extra-em-
bryonic tissues whereas PO is transcribed in the plicen-

ta (7). 1g/2 has mitogenic, morphogenic and metabolic
properties [8] and plays an important role in the carly
stages of mammalian development. /g2 expression
gins at the blastocyst stage of embryo development [9].
The Igf2 gene is regulated at the transcription and trans-
lation levels [10. 1], In the adult mouse /gf2 expres-
sion stops in most of the tissues with the exception of
the leptomeninges and choroid plexus of the brain
which express both paternal and maternal alleles [11].
Humans exhibit similar pattems of expression with one
major exception, adults continue to express /GF2 in the
liver, and the maternal allele is expressed through the
use of an alternate non-imprinted promoter (12, 13).
Over expression of /GF 2 has been observed in tumours
of the lung. ovary. breast and liver [ 14].

Transforming growth factor alpha (TGFa@) is a sin-
gle polypeptide of 50 amino acids that is derived from
a 160-amino-acid transmembrane precursor by pro
teolytic cleavage. TGFa is structurally and functionally
related to the epidermal growth factor (EGF) family and
binds to the epidermal growth factor receptor (EGFR). A
possible autocring/paracrine growth mechanism was
investigated in vitro with cloned human non-small cell
lung cancer (NSCLC) cell lines [15].

In this work we studied the effect of in virro TGFa
treatment on the Jgf2 gene expression in the partheno-
genetic mice embryos and placentas.
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TemoMmuii impiTi OUH W HANOOACC SPRIN IS ITE TR SIHTEHeTHCC A heiosenon, Oue
BRI CACCTIRACNE TEHOMIOND IMIPIITHIN S MBIRETO! e GHOBOTITICCKONO Janpe
FENCTHUICOENOE I ILIPONENSTIICCROE PAINITIE ¥ WA |c‘.mmnmuut. ll.\p\umuu CHOMNOY

T pa :

K CHMAPOMY ™

FEHCTHNMECKIE MOAMBUKALIN, 1 KITPIrHBIOuHE ucp
MOFYT HICTCAOBATECH 8 COMATHUECKMN KACTOMMMIX AH
Mexamm
PEATIONIN & APYINX JIHCEHCTHICCKNN (IPOIES
LHAN COIPCTAIE, MCHOTHUCCRIN Apans i ap, HOKYCCTBemian Moayasss 3 k108 rend
MO POCTOBBIX PARTOPOS M ACMCTHANPYIUEX AFCHTON NOIROILCT OCYIICCTH:
PATRITHIE BEPTEHONEHE THHCOKMY SIpOaninei ¥ midtim, Hanpans-
ACHNO PEIYAHPYEMIIC IMCHERIN TPANCKPHINONION IKTIEHOCTIC WAHPIITHPORININGX {CHON COLTA0T
HPCATOCIINI JUTH JOMECHETHICCKON KOPPEKITNE CHITPOMONR it BOXETHEI, MLINANIIAY HIPYICIMMT 1'C
HOMNOTO SSHIPIITH

My uenne MexansmMon J0nreHeTHiIecRono Kol ) v IMITPHE-
TPOAR K CHI FCHOB B BPOLICCOE  PasBiTHy
CAOANLIX OPFANIIMOB NPCACTARIRCT COOOH OTHOCH- “Internet (hllp.//hu\\ _geneimprnt.com).
TORERK BOSOS SRpR oW ACRO- MuOric aBTOPb! CHNTAIOT FEHOMHBIR WNMTIpIH-
sansot [ 1], K S0urenetike OmTuocsT camnic pasiood- ROCTATONNO
PAIHBIC APMIECCH, KOTOPHIC HPHBOART K HIMCH,

1O AKTHBIIOCTIE TEHOB  HYTEM  OTHOCHTE.

B renome MACKOMMTAIOUMX HMOPHHTHPOBAHHL -
X ange-
Ach KOTOPRIX PENPECCHPORIN, B TO BPEMS Kax
roit Tpanckpuiup! . B
TEHOME MMILIN R HCTOBEKA HIBCCTHO OKOAO 80 -
OPHITHPOBANNLIX A0KYcon [20],

wareanocr JIHK (2], Dmirene
Mbi KOUTPOAR, B SACTHOCTH FCHOMUBIR HMOPHUTHIT,
CTHC BO MHOTHX 11pOU
ARNTO
Ausorimx (3],

IOMHBIM  HMIPHHTHHIOM (OT anra
3 ATACHIC) HATHBACTCR MCXANISM

Hasmpinrpo angeseh CIRIANO ¢ METH
POBAKEM UHTOIMHOBLIX Ocnosaniit 8 CpG y
ACOTIIAX KAIOUCBLIX PEFYASTOPHBIX JACMENTOB re-

231 1 BCE IMIPHHTHPOBANREIC FeH
et CpGonacsiennnie andupepenumannio se-
THRANPOBANINIC PETHONBL, O00THAMICMBIC KK l)\iRs

[Ipotacses  reHOMBONO  IvmpuiTiea axmieno  (differe y PO
paspatarisactes ¢ Hasana 80-X rofos opourioro  DMRS 0610 cussano ¢ penpecencit araean l‘-l)
€ IPHYEM 110 MEPE TIOAYHERIA HOBLIX Ak HO HEKOTOPBLIC MMIPHITHPOBAHNBIC TCHLI MMCIOT
MBIX MHTCPEE K FCHOMIOMY HMIPINTINTY YOIAUBACT- - ; 5
CH W EMY NOCHRUACTCR BOC BOAKLICE HIKA0 IKCNCPH-

MEHTAILHLX 1 odsopix pator (4-10]. Teopus re-
HOMHOTO HMIPIHTH BASACTON B HACTORLICS BPEMA MPOBINILIE TCHL KANKIOT
oGmenpirsaion Gaarogaps paGoTam Surani B IPY-  HA HPOUCCCHE POCTH H PATHITHA AHBOTHBIX, KHINC

FCHOB B 3aBUCHMOCTH OT HX m‘.’llﬂ‘
A, OPIBORANA K N ndubepen
6 pasmronm (4]

1235 6


https://viewer.benran.ru/ru/ben01000389571?page=93&rotate=0&theme=white
https://viewer.benran.ru/ru/ben01000389548?page=87&rotate=0&theme=white

€CCUAl UMNPUHTUPOBaHHbIX reHoB Igf2 n Pegi/Mest y
MOCTUMNNaHTaLMOHHbIX MAapTeHOreHeTUYeCKMX 3SMOpUOHOB MbiLel nocse

06paboTkwm in vitro TpaHchopmupytowmm poctoebim paktopom [ /1. U.

fleHkos, M. C. KoHapaxuHa, O. B. MupoHoBa, E. C. lNaaTtoHoB // leHeTuKa.

2008. - T. 44, N2 8. - C. 1148-1152.

1SSN 00166758
Tom 44, Homep 8 Asrycr 2008

TEHETHKA. 2008, mos 44, W 8. ¢ 1148-1152

AK $75 1643913 590 323 4

== TEHETUKA

KPATKHME
COOBMEHUA

S/ IKCIMPECCHA UMITPHHTHUPOBAHHBIX TEHOB Igf2 U Pegl/Mest
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IMBPHOHOB MBIIIEN MOCIE OBPABOTKM in vitro
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Haymeno snome TpanchOpsupyiomero pocTosoro daxtopa o (TG 16 JKCIpeocitin yiipirspoRmms
rewos 1gf2 i PegliMest y aunsommmax naprenoreseriicexnx svopronon (1) maaei (CBA x CSTBLAOF,

B HOCTHMIAANTAUMOUNOM TICPHOAC IMOPUONLILHOTO passimior. [1D Guian odpadoranst TGF in virro wa
CTAAMI MOPYIBI W NIOCAE PATBNTIN A0 CTANMN GAACTOUNCTI! TPANCILIANTHPORANM B MATKY A0ANOOEPE-
senmnix camox. Ha 10-¢ cymxu Gepemennoctit 117 Gu1an IXCOIaNTHPOBANM 218 AATBHCAINCTO BTHBM-

Posamis in vitro wa 24 swam 48 s IKCHPECTNo um

MITHPORAMIIIX TEMOn IRf2 u Pegl [Mest wiynaam meto-

206 PROPIGOEIAIMI /2 STf KA TOTAARNBIX BPENAPATAX IMOPIONOB ¢ MCHOALIOBANHEM MCIEHIBX 1NOKCH-
renunos anrnesnctonnis PHK, xcnpeccnio umopusruposassix renon 152 w Pegl/Mest onpeacanan ¥
INOPHOHOB HA 10-C CYTRM PASHITTIN &1 Ml TD NCPET IAMAIOM KYALTIIIPORANIE i eped 24 1 A8 4 KyanTimn-
posams i vitro, [ToKasano, 410 20 wauana xyabTasnposarin y 60% 119 wa 10-¢ cymxn GepemenmocTi (Cra-
A 21-25 cosnron) Ixcnpeccus rena Igf2 Oman oOKAPYACHA TOIMKO & TOTOBMOM MOIIT, IKCHPCOTHR AC

Pegl/Mest e Onpeaeannacs. Y KOMTPOALUBLIY,

annnix TGFOL 1T wa mex ae cragmox 21-25 cosn-

TOB sKCnpeccus reson 182 w Pegl/Mest orcyrersosana. Yepes 24 4 kyasmunnposanss y 119 na craausy
30-35 comieron axcnpecens 7gf2 Grna obuapyxena v 71% 113 5 rOA0BHOM MOIC, 3 IKCHPECCIN FCHOB

Pegl/Mest we waGaxaanack. B kourpose v 1193, neobpabGoranmix

Fa, ma crapsx 30-35 cosuron e

3
YETANORICHO IKCHPCCCHN HMIPUNTHPORIINMY Tenon g2 # Pegl/Mest. locae 48 4 Ky ARTHRUPONAIMN ¥
weex 11, o6patoramnx TGFn passiestmnxes 10 craamit 40-45-commron, G132 06HIPYACHA IKCHPECCHR

“H A y K An Ig/2 8 J0KC TOAORHONO MOSFE, POPMHPYIOUINXCH HEAIOCTER, CEPAUA, OEHEHN H COMNTON, & IKCTIpECEn
Pegl/Mest malarnanacs B TOTOBHOM MOINC, CCPAUC W NICICHN, Y KORTPOIBHBIX. HeoGpadoTamimx TGl
117 12 CXOAMMIX CTAMNX PAIrTION IKCTPECCHn renon Jf2 w Pegl/Mest we odmapyxmnasack. [larrepunt axc-
APECCHN IMDPIITHPORAINNLIX renon 1212 u Pegl/Mext y 1, wanBonce mpoanaenyThix u pasuurin (40-45-co-
MUTORL 1Y HOPMAALILIX (OIAOAOTROPEHILIX) IMOPHONOR HA TEX KE CTALMRX OLUIN CXOHLIMH, OAHIKO
YPorMIcux axcipeceiin ¥ 113 Grume cymectnenno e, ves n nopse. Hloaysemnde gamme ykamisaor
HA CHOCOOHOCTH 2XI0TTHNO BRCICHROTD TGHRI peasTauponats IKCOPECCHRY IKYX MMIPHIFTHPORIMMHIIX
FEHON, TO HPHBONT K MOIYANPORANIKD SHHCKTON FENOMBOTO WMIIPIRITHITA, YAYUIIAN W CYLICCTREHNO

npoaresax passrue 11

FeHOMBBII HMOPHITINT KONTPOANPYET PAIBHTIE
NABUCHTAPHBIX MACKONITHIOWMX 1 BHIPAKICTCA B
ANDPEPEHIBATIION IKCHPECCHI IAN PENPECCHN HM-
OPHHTHPOBAHNKLIX TCHOB. B oranume or GonnummcTsa
FEHHBIX JOKYCOB, KOTOPBIC IKCHPCCCHPYIOTCA Gnan-

IPHITHPOBANHBIC JOKYCHE IKCTIPECTHpY-

anemno [ 1, 2], K wactonuiesy spesesn y

MBI nenTRGIIMposano Goace 70 um-
DPHNTHPOBANNLIX FEHLIX A0KYCoB. [leficTsie Gon-
UIMHCTRS JTHX FEHOB XAPAKTEPHIVETOR TEM, YTO ecan
IKCAPCCCHPYCTCH MATCPUNCKHI AAACAL, TO OTHOB-
oKt pertpeccuposan, # naoGopor [3). Mogsepaen-
ML EMIPUITHNTY FeRibIR 10KYC [g/2 KouTpoaupy-
CT CHHTES HHCY AMHOBOR00NOND POCTOBOrO (hakTopa 2
(IGF2), XOTOphifl HIPACT BAKHYIO POE B POCTE COO-
10 IMOPHORA, BCOBEHHO €10 MEIOACPMATBILIX

DPOHIBOAHBIX, B ILTARCHTI. v HOPMATLHO PassnBa
JOUBIXCH OTIOAOTBOPEHIBIX SMOPHOHOB IKCAPECTH-
PYeTCR Ig2-an2€0b OTUOBCKONO IPONCXOKACHIA, B
TO BPEMA KK MATCPHICKII AT b PENPECCnpoBa.
Mockoasky y anmowuimx [19 1 renose npeacranae-
HBI AICAN TOABKO MATCPHHCKONO OPONCXOAICHMA,
akenpeconn resa g2 we nponexont. Misecio, o
IGF2 aasieTon MOUBBIM. CTHMYASTOPOM  KACTOMHON
NPOTUGEPUIN B IMOPHOICHEIE  MACKOMITAIOUINX
[4.5]. Npn oGpaborke 1193 in vitro sxs0rennas 1GF2
A CTIMH COMMTOR ML YCTAHOBILTH . CYTHCCTREHIOC
AnmcHne neproaa passirus [19, a T VBCAM

K MX PAIMCPOR 110 CPaBienino ¢ konrpoaest [6]. Jp:
mam “\I“PMN’T"[K)I‘ HHBIM FEHOM, llpu HWCTHHN KO-
TOPOrO IRCOPCCCHPYETCR  TOALKO OTUOBCKUA  Aa-
ACAb, ABARCTCH TCHMLIN A0KYC Pegl/Mest (7). Dror
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NOM DESENLION I DHIBOALIINRCKON peTeNeIMn
AOTEHCHESY ODBODIREMEIX OPHOD U BOCTHATA b~
HL DEPRISA. HLIACTCR pesy ITOM (Y KUEOEN O-
PAHIH B BIAMUALACIINE Tamx ceten. Moy ucane
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BIMAHHE 5-A3AIE30KCULIUTHIMHA 1 PETHHOEBOI KMCJIOTBI
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3-AILE WKCHLIITHINNE 1 PETINOCEOH KNLIOTLL, OKAIL02N -

Bpuonaen ssured. Ha

BREAEHHOID B CPEAY € 04 CTOMIEMH HAPTEROTEHE THIECKIMI IMBPHONAMI in it Ha b U Bo Bpems
st kacTauroro wnsiaa. TIOCAS PaTITIs (0 vitro A0 CTALNIE BANCTOUNCTIE DARTEHOTERETHACCKIE M -

Gpuoni BRI TRANCIAANTHRGRANEL I MATKY NDEMOGEPCMEHHLIE CAMKAN, YETANOLACHE, 110 B 1605 -

LTI TAIH O OM e PHOAE $-13a5¢ IOKCHINTHANN 15 Xonuertpannn 1.1 kb nkTsss pyer pasusre sapa-

i o crage Gracromuers (64% — v onure, 1%

CTHUHBACT CHCAD MEET MMAIAHTAHE b saTky (T6% — 1 onete, b3% — b konrpoac). D petnaoe it
KMUCHOTI WIYT2AM 1A NAPTENOTEHETHIECKHY INTRNONAK, NOAPISHNMY OF Muied unbpeany 1
m C B/ L R K AN AC TS ambpaosnas in virre na 96 . 06

TH i L onam

anTaui sapoauusei — 76 0 T8 cooTneTETREHNG HpOTIn 5
seobpaboranyux asubpronan. Jofantenne CX0IHEX 101 PETHHOCIOA KHCIOTH B 1RTAT
HAPTERGrEHETIIECK It I BPIoaM Mueit ey CBA (3 orane o1 sudpnonos C5TBLE) ne yayuma-
€T HPOUECe MMIIANTALHH, Npaies ce KonuenTpauns 2.0 uxM snameTcn ToRcH e it ann sapoasmen. B
TEUE HHE NOCTUMILANTA UHOHH OO fleproga n:p—r:nur:nnm-m. ne :nupxonu Mulei B
noasepriyTie oBpaBoTke peTHiaenoil Kecaored, Tk =

¥ mnmeh anmiin CHA 45% »:nnrpu;n.m

MUTHEX CTagH i, SHAKD THEAD BpaBoTaNHbL
Kt nGpatas, afpaBOTKL HAPTSNOTeHETISCKS

HOMUGED ST

Kawsense caona: 5 a33e01KEmunTIGing, perisoesn grcanra, merwanpoanne JH
FIPHHTIHHE, D3PTCHOMEHETIASCKHE S3ERI01L M L.

Memmmposanine THE asaeten saksoll snireae-
THAECKOI MOJUPHKALHEN TeHOME, KOTOPAR PEryiupy-
LT KIGHERLIS SCNEKTH ero yHKnnosnporasnn, Mar-
TEPHE METHINPOBIHHA TEHOMA B A (hepesin posiH-
HEIX COMATHIECKN K KIETKAX ARIAIOTCH CTA0MIBHEM I U
HACTEIYIOTCA B NOCTEAVEMUIN KIETOMHEY HOKOIeHI-
L Y MUICKOTMTARULHX CYUPCTEYROT KAk MHHIMYM [Bd
NEPHOIL PATRHTHS, KOTIA B TeHOME TPOHC)

! Pabara noagepaana Foccu lekns ouaam g

MeCaEzonaRil (MPoERTI N H-T4-4 8612

TAPCKNS  MENHCTERCTOON olpa

Ne BGOSEPOOBNT 251 w0 enn—ummn nporpasisail
EC "Panmrae KN peeypeon”.

HIMPHOE PERPOTPAMSEH PORAHINE TETTEPHOB METITHPO-
BAHHA 1 06PAIVIOTCH KIETKH C TOTHIOTEHTHRIMME CRO -
CTBAMM, — B NEPENIHEIX NOTOBRY KICTEKAX 0 B asbpio-
BAX AOHMIUIAHTALMOHHEN cTanuil paasuTea. Metian-
posanse THEK 0rpaeT ocHOBHYI0 poilh B OCYIIECTREE-
HUM MEXAHNIMA [CHOMHOMO WMOPHHTHHTG {Surani
1950; Howletr, Relk, 1991; Lietal., 1993). Peann-
JAUMA ITOTO NPOLECCE HAKIAAMIBICT BUONOTHECKIA
FAMPET HA DCYULECTRICHIE NEPTEHOTEHET 1 AHIPOTeH
3a vy siexonuraowpy (MoGrath, Selter, 1984, Surani
etal, 1984).
Mernmuposanse JHK b HopsMe 0CcyIIECTRACTEN ¢
nosomen JTHE setiarpacepai, o ToTalsHoe Jeae-

JepmanbHble KACTbI Y4acTBYIOT B penapaTUBHOM pereHepa

sanuaepmuca y moiwen reHotuna Hr he/Hr br / 1. K. rO.nOBaTeHKO-AG‘
E. A. )XupkoBa, E. I". Konokosbuukosa., B.C. Bouapoga, E.C. [aatoHo
OHTOoreHes. —2010. —T. 41, N2 4. - C. 285-201.

PETEHEPALIMA

JIEPMA/IBHBIE KHCTbI YYACTBYIOT B PEIIAPATUBHOM PETEHEPALLUM
BMUIAEPMUCA ¥ MBILIIENR FTEHOTHIIA Hre/Hr

* Hayuna-uccaedoramerscxud uncmamym cxopod novowy we. H.8. Craupacoscrara

120000 Mackwa, & Cysapescran na., d. 3

lavatenka®gmail.com

KPIIAKHLMECH Bl HONCPXHOCTI KO®N, 1 KMETH,

KAMSMANACE B H 3 ICHAN BPOLECCR POIPATHIIG PErenePALIN KO ¥ MBI, TOMOTIIOTHLX 10 0a0asy
M MyTARTILY annesei rema He— He TIORasing, 100 SnuTe atsi e 0T, COCTARTRmINIE BHYTHEn-
¥ KHET, YUACTHYIOT 5 BPOUECCE SMMTENIANINN CyGoRax pan xa®i. D70 conieres
MISTEHLIR SKTOACHMITLHI KTCTON 8 OTHOUIENEN KLY KTIBHEIR CHINAMON, HCA
TRABMUPOEAIIOIE KOKIE, COXPAMRETCN ¥ ML, FOMOSHIOTIHLY N0 sMyTanTiony anieas B, necaorpa

Hit CYMECTHEHHBIE I MATOMMMECKNE AHOMATHH BOA0

sex diasamkydon,

Kamnease crosa: snagcaue oiainkyin, Peret cpalng Koxi,

Boonoeanoil doirmmssyn MIcKonima ns — eho:

HAR CTPYRTYPHO-dy
PO TIOCTORHHO [TPOTERII0T [PGL KACTOUHOM Tid-
ipeperunpoBkH. PasEUTHe BONOCAHOTO fOmITHE
UHHACTCA B 3MOpHOrCHEIC o HpONOAAAETCA
UMETEMECKON MAHCPE B TEUCHIE BCeh 3 3HI MEINEN-
aa. C camoro posieHis i 10 CMEPTH ROIGCAHON dro-
JHKYT NOABCHTACTEN NORTOPSNUINMCHE CTAUIHAM POCTE
(AMATCH). JEreHepaunn (KATATEH) W NOKO0 (TenoreH)
(Chase en al., 1953). Takas nepuoliriHocTs 0GyCI0RLE-
Hil HATIULACH B HEM COBCTEE HHLIX KAMOHUIEHEX JTe-
MCHTOR — cThatoBRY KieTok {CK) Bonocanore duoann-

VA, KOTOPLEE PACHOTATAIOTCH B OfIACTIN ERE WL~
HMA 1A PYRHOIO KopHesoro saaranms (HKB) (pue. L)
Buecre ALHOME KEAEI0d aTY ofIACTE HE SaTpariasxT
NOCTOAHHO CMCHRELINE APYT APYTE 0 POLCCCE AeTpat-
ups 1 pocta {Paus, Cotsarelis, 1999). Onxaxo Tak kak
HMEHHD 2TH 3 HOBY 11 il
CHEAYIUICH CTATHN pocTa GOULTHEYAA, TO W TPOLECCaM,
npote % Ak CBONCTECHHA ONpe-
Aenernan nepuoawisocts. Moce ouepeniol
PALHE CTRYKTYPR BOIOCAHOrS donmnkyia C
WHBAHMA  OIECPIARTE NPOIN(EPaTHEROH AKTHEL-

NOCHC  GET0  MOSOBNHA  JOYEPHHX  EICTOK

A YIACTEVIOT HE TONEKD B iHsHoN0THeckoll, HO W B
PeNEpATHEHOH PCTEHEPALIN CAMOTO BOSOCAHOI® (hosi-
M, 8 TAKKCE CATRHON KCMeIs W juke Mekdot-
EVIAPHOMG SOHACpMNca B cayaae Tpaeser (Oshima

et al., 20d1; Blanpain et al.. 20d4; Morris eral., 2004
HecsaTpa Ha onpenes BHACEELS PATH-
A B XPOHOMETPARE MOPHOFCHETINECKOTO LT Bo-
NGCAHOTD HOTIKYTE, OCHORHEE 10 CTATINN 1 KIOIEe
BRIC (DaKTOPE, WHIYLHPVESUING TEPER0IE MEKEY Hi-
M, OMCHE KOHCEPBATHEHEL. TT09T0MY MEIIIL Hapaay ¢
APYTHMU Ta80PATOPHE MU KHBOTHLMME RETIETCH BIOT-
HE AICKBATHEIM MOCTEHEM O0SLEKTOM U8 WIYSeHEE

ofic e L PAIBHTIOE N i 00T HI 3TOT0 OPCaH
CYUECTROBIHME OTPOMHOID “UHCEA MYTAHTHEY THHEH
MEIUCH € HOCTEACTES HHEIMN HAPYIICHHAMI POCTA Bo-
1GC NEIMET ITHX EKHBOTHEIX HESAMEHI MES HHCTPYMEH-
TOM B HCCIELOBAEIN Mo PQHOTCHER BOTOCAHOND (ol
M 1 pazpaloThe NONX0A0E K AeucHun lafoicaa-
MO ROIOC ¥ MEI0BEKE.

CCCHEHEN MYTAHTHEIR red e (halees) Gwn
BIECPBEIE ONMcaH ¥ Menued & 1926 & (Broo 1926).
HanBonee IBHEM NPOARICHICM STOMD MYTAHTHOIO Te-
Ha IRTACTCA HOTHOE B HeoBpaTiMoe BEITIICHIE BOT0
B TCUCHIE HEPBEX TPEX m;mm. HHIHH KHBOTHODO. (7=
HOCHTENLHD He!

Ll anes Hre
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A. XKupkosa, M. K. lonoBaTeHko-Abpamos [u ap.] /[ KneTouHble
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MOPQOPYHKIIMOHANBHAA OLIEHKA
BJIHAHWA BHOJOT'MYECKOM NMOBA3KHW HA OCHOBE
KOJUIATEHA 1-I'0 THITA HA PETEHEPALIMKO KOXH

A
X

OBe KO//1areHa 1-ro TUrna Ha pereHepaLMio KOXXW Nocse 0>)KOroBowu
TpdﬁMbl Y Mblllei ABYX reHeTu4yeckux amHun [ E. I'. Konokonbumkosa, E.

MateHT N2 2425880 C2 Poccuitckas Peaepauums, MI
cnocob nosyyeHMs TpaHCreHHbIX Mbilen : N 200912923
30.07.2009: ony6a. 10.08.2011 / A. T. Hectepoga, I1. K. lonok
A6pamos, E. C. MnaTtoHoB [u Ap.] ; 3aaBuTenb YupexaeHue Po
Akagemumn Hayk UHcTutyT 0buiein reHetukmn um. H.U. BaBuioBa

POCCHACKAR SEIEPALIHA 14 [ (13}
RU 2 425 880 ' c2
istE MIK
CI2N 1500 (200601

SEJEPANLHAS CIYHEA
MO HHTERTEKTYANBHON COECTREHHOCTH,
TATEHTAM K TOBRAPHEIM 3HAKAM
121 OTIHCAHHE H3OBEPETEHMA K IATEHTY

il 2p Jamuwa: 2009129235710, 30.07.2009 (120 Amreping:
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WIDATERSCTBO PANH

fjl,l |J1/|| J/} } 3 MOCJIE OKOTOBOH TPABMBI ¥ MBILIEL JABYX

IEHETMYECKWUX IMHUKA

ML.£ Monosarehko-Al S woe’,
<apoea’, B.b Xsaron'

JIHH creopodl nodowt we. HoB, CKeugooacxn
Hnemurgym oliged 2exemocn s, HH Baauyioea PAH, Mocxen

JHR WP INCNATAIR CUBNFD BAENUA BHATONHSGHSH NORIIN 1 GEN0E KEnaeress 1-TOTHIA Ko SaHHnre-
FAA OHOCCBOH PN 1A CTENER y BEONDDXIHIE MESLIEH I VSILER MTaN W0 :
CCHATG METIGE W (2104 WINDICTOrPa SN, (10K33K BHPAK
HORM ¥ MULEL e ARHHEM PROREIBTOIP I, A OE MENONEAC BSro31 1)
PAMH CPONEA NUCAC TIITS CIMTTEND SITHBHIR DRCAND: LS HARTON JEPMAIEHEN 1ET #
THOUATTIB CCCRA03. BRI AHITEN FHIOTESM 5 MESIHIIMAT CTMHTINTYKALS O DiINRA HOSASM © WXLIAT#R0M HA 38-

(247 JaTa Hawwla BTEUeTa CPOkd JSRCTREY LTEHTE:
30.07 2009

Ipuop

CIETOB, (B TH B

POBA ATl «IToxywenne

Hecrepona Anactaces [Terponna (RU},
Femosateako-AGparon [Tanex
Kapeancsss (RU),

Mearonos Enrem “emenones (RU),
Kameon Esrennl Axexcanaponss (RU),
Bpyoxin Cepred Asexcanapones (RU)

{73} Harenrood i 1
Vupexgenee PoccalBorol Axagesns Haye
Hucturyy ofimed renerwes wm. H H. Bananona
PAH (RU)

ny

WHONTHNE DDA,

8§ RO, BEMaanaNe M B/, GHOSEIUNOTHER NOAR 0, eAmnaE ks

DUBNONOTAYOCKAR PETEHENALIMA STUARPMACE KO-
#4 OCYLUECTRIIMETON 311 CHET CTHONOELIX KABTOK
oo Gazanekoro enor. Mpw noepexaaHm 6=3ans-
HOTO CROA B BOCCTRHOGNEH/MM 3TNOSPHUMOA yuBST-
BYNIT CTEONCELIE KIETKA TRUOATICH KoM — BONO-
CAHBA DONMMRYN00 [BD), CaNEHEX 1 NOTOELK He-
nes [12]. Noxaara, 4T0 MYTAUNS B rene Hurfess
[H1) y MEILUSA BHELBAET PAIPYLEHNS HOPMANEHO
CHOPMMPOBAINETD & SRGpnorenasa BA, 41o npw
BOAMT K NOAHONY OOMBICIHIG KUBOTHEX [16], Ta-
KER THHUA MEILER, MOAOGHIOTHYIX 10 MyTaHTHOMY
AANEMD NENR HY, MEIONLAYSTCA B X349CTRE Moge-
I ANR U3YPHBHAR MEXAHNIN0E EYHKLpOMMpPoaanKs
BO v paapaboii meraase nesermn Soneanel poc-
12 RONoc. MEHOTHIMYBCHOE NPORENEHHE MyTELA
TOHI M Y Mo LLE A MMEET CRORCTED § HACNALSIDAHHON
GONEML0 KUKN YENOBEKE — NETYI03-0 aTpuxMed
[17]. B 0TC# CBAIN MCONBACAaHUE (Y HKLWAHANE-
HEIX SBOUCTE roHa FHr PROLUMPAST NORMAaNNE Hop-
MANSHORA (MIHArDIMN KOmN 4enotens

B KIMHPHRCKOR NPEKTUNE [LIF AESCTHOTS Naue.
HAR CADTOBBIX FAH YCTBLUHO NDUMERAK T Suonori-
HECKH SKTHBHLE NOBRIKM, TaN, TpaHENNEHTALMA
HUBSIK ANN0MEHMEIX PUEPOBNECTER UM AOBRaxn

ARDCC ZAF KODDOUNDHBIRIN, |+
sanuernn £ 7

M2 OCHOBE KDMNEHE 10 TUNA ¢ TRAMGOLMTAp
HEIM (MBATOPOM pOCTa (PDGF—B8) u parkua cpo-
KK (1-2-e ayTru) nocne oxora IIlA cranesy y eno-
BEKE THEHMTANEHD YCHOPRIOT NEOLACE 3 wuaneHm
KOXHO# paksl [1]. Mel npeanonossny, NTo oaHmm
W9 MEXAHAIMON BOOOERCT B TAKMX NOBAZ0K AS-
NASTCR ARTMBALMA CTEONCELX xneTox |CK) npi
HATROE KOXM

LNk padoru — cpagsHMTensHeIR MopodiyHe-
UMDHANLHEIA BHANNA BIHAHUA GNONOMMECKon No
ERSKH HA OCHCES KONMArena 1410 T471a Ha NPOUSCT
perensprm romn nocne owora (1A cienssm y Gec-
NOPCANMKE ¥ DEIE0ACCHIX MaILSR MYTAHTHOE f1a-
R Y,

METOAHKA HCCAEAOBAHNS
Patora suncorers v Genpix H2cnopoRmX MLLax
aaceon 20-25 1 » 6eIB0N0CkIX MBILAX MYTARTHOR
Iwrinn HrH® waccos 1822 r. Besro wanoniaoes-
HO 20 MMBOTHUX B BOZpacT 3-5 mec, SKcnepu-
MEOHTIW NPORRABHL! B COOTERTCTEMN ¢ Mpuxadom
M3 GCCP Nr 755 or 12.08,1975,

Mop oAl UHTPANEPA T D=BaATEAsIM H30K0-
I0m [anepran B node 0.25 urr macca 1eni) »n
SOTb I HEHICUIU OXOI HA CIPHE JBEPXHO-
LT TENA] € NOMOULLI0 ANMIIPKELAY B Te4EHWE § ©
PRUATHN ANIMETEOM 10 wra marpeTos ao 85-100C,

M M med ¢ MERpoMy Tageed B
reRe IGF2 MeToIoM 3MexTpoNopANEE
OOALI0 TASPENEME OoORToRs, Banniosckme
uTenuEs - 2008, Marepaaty Mexnynapoguoi

MPLETHINCKGE EOnSepannmg,
nocesmieraod 95-seTan CaparoRcKers
TOCAFPOYHEBEPCHTETA, 0 [ONCAKD B
neaurs 01.11.2008, ¢ 284-286. US 20020464 14
Al, 18.04.2002,

088GZ¢vZ

[ A

Adpee 2an nepenne
119991, Mockrs, yn. Cyfeana, 3, ¥apengeane
Poccmlicxod Axageqen Hayx HecraryT ofmed
reneriind wM. H.H. Bassnona PAH,
AT Hecrepon

1 CNOCOE MOAYYEHNA TPAHCTEHHBE X MBIIIER
M MaCl 2 mM HEPES n
acTu e i cHe a5
i PaIBHTHN i CEpHR
AANTIUHK S| . HERSSEEAS

. © Wnrephanes M c
Vet e OB BICHE b
X TPAHCIEHHER MLIER M

CoRpaTITL CPOKN WA noayierin. |4 fak, 1 aa
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