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CTATYC METMINPOBAHIA MMITPUHTPOBAHHOTO I'EHA SNRPN
IIPY1 PAHHEV 9MBPVOHAJIbBHOVI TUBE/IN Y YEIOBEKA

I'Y HUUM mepununckoii reneruxu THIL CO PAMH, Tomck

[Tposeneno ucciesoBanme BKIaga ABJICHUIN MOTEPU UMIPUHTUHTA U THIEPMETUINPOBAHUS 11PO-
MOTOPHOTO PErHOHA UMIPHHTUPOBAHHOTO TeHa SNRPN B 9THOJIOTHIO PaHHeil 9MOPHOHATBHOI Jie-
TaJIbHOCTH y desioBeka. C MoMOIIbIo MeTHIICTIENIIHON MTOIMMePa3HON [EMHOI peakiyy oocJie-
n10Ban0 40 HMOPUOHOB YeJIOBEKA ¢ IIMTOTCHETHYECKH YCTAHOBJICHHBIM HOPMAIBHBIM KAPUOTUIIOM,
BHYTPUYTPoOHast THOETb KOTOPBIX ObIJIa MOATBEPsKACHA ¢ CTIOTb30BAaHUEM YIbTPAa3BYKOBOI jna-
THOCTUKH GepeMEHHbBIX JKeHIMH. B KauecTBe KOHTPOJBHON TIPYIINIbI U3YYEHBI 8 MEAUIIMHCKUX
abopTyCcoOB ¢ HOPMATBLHBIM KaproTuoM. Hu y ofHoro u3 o6csie/foBaHHbIX 3apO/Ibliieii He BbIsiBJIC-
HO U3MeHeHuii ctatyca MetunupoBanust rena SNRPN. Tlosydentbie JaHHbIe CBUECTEIBCTBYIOT 00
OTCYTCTBHUU 3aMETHOTO BKJIA/Ia AMNUTEHETHIEeCKNX Moindukanmii mpomotoproro pernona SNRPN B
HTHOJIOTHIO PAaHHEH SMOPHOHAIBHO TGN Y YeJIOBEKA.

KmoueBbie ciioBa: reHOMHbIIN VUMIIDUHTHUHT, TIOTEPA UMIIPUHTUHTA, THIIEPMETUJINPOBAHUE IIHK,

paHHsist oMOPHOHAIbHAS THOEID

Jluist yesioBeKa Kak GUOJIOTUYECKOTO BUJIA XapaK-
TepHA YPE3BbIYANTHO BBICOKAS YACTOTA PEITPOLYKTHB-
HBIX TIOTEPb, IIPU 3TOM JOMUHUPYIONIUM (haKTOpOM
BHYTPUYTPOOHOTO 0TOOPA ABJISIOTCS TEHOMHBIE MY-
TAlUUd — OKOJIO MOJIOBUHBI CIIOHTAHHBIX a0OPTYCOB
UMEIOT YMCJIOBbIE AaHOMAJIUK XPOMOCOMHOTO Habopa
[5]. Bmecte ¢ Tem apyrast 0J0BUHA BHYTPUYTPOOHO
MOrubMINX 3aPOBIIIEN ¢ HOPMATLHBIM KAPUOTHIIOM
npezcrasisier coboi «besioe UATHO» B IMOHMMaHUU
FeHETUYECKUX TIPUYMH BHYTPUYTPOOHON CeseKIn.
B mocnennee BpemMsi MHTEHCUBHO HAKAIJIMBAIOTCS
JAHHbBIE, CBU/IETEIBCTBYIONINE O 3HAYUTEIBLHOU POTIH
HE TOJBKO TCHETUYECKUX, HO W AIUTCHETUYCCKUX
[IPOIIECCOB B PETYJISIIIUU PAHHETO 3MOPHOHAIBHO-
ro pasBuTHs 4esoBeka. OCHOBY SIHUTECHETUYCCKUX
(eHOMEHOB COCTABJIAIOT HACJeLyeMble U3MEHEHUS
(yHKIUI TeHa, He CBSA3aHHBIC C HAPYIICHUSMU €T0
MEePBUYHON HYKJICOTUAHOU IOCJAE0BATEIbHOCTA
[2]. MaTepuabHOi OCHOBOM II0A0OHBIX U3MEHEHMIT
ABJAIOTCS KOBAJIECHTHBIE MOAM(DUKAIIMN XPOMATIHA
— MeruwiupoBanve /ITHK u mocrrpancisimontbie
n3MeHeHus rucToHoB. Cpein aIUTeHEeTUYECKUX SB-
JIeHni 0c060€e MECTO 3aHUMAET FeHOMHbII MMIIPUH-
TUHI — MeXaHu3M, olOeciednBaomuil auddepen-
[UAJIbHYI0O MOHOQJIIECJIBHYIO 9KCIPECCUIO0 T'€HOB B
3aBUCUMOCTH OT POJUTENIBCKOTO MPOUCXOKICHUS.
K nacrosinemy Bpemenu y 4esoBeKka UAeHTUDUIN-
poBaHo 0K0Ji0 70 UMIPUHTUPOBAHHBIX I'€HOB, 3HA-
YUTEJbHAS YaCTh KOTOPBIX MUTIPaeT BaKHYIO POJIb B
obecrieyeH HOpMaJIbHOIo dSMOPHUOHAIBLHOTO U 110C-
THaTaJIbHOTO pazsurtus [12].

Hapymenue  dynkiuii  UMIPUHTUPOBAHHBIX
JIOKYCOB MOJKET ObITh BU3YaJIU3UPOBAHO depes (e-
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HOMeH ojiHopoauTenbckux aucomuit (OPJl) — saB-
JIEHUS, TIPU KOTOPOM OPraHm3M HacJelyeT Be ro-
MOJIOTUYHBIE XPOMOCOMBI OT OJIHOTO U3 POJUTEIEH.
B pesysbraTe OJHOPOAMTENHLCKOTO HACTEOBAHUS
FOMOJIOTOB OPraHU3M TI0JiydaeT Jubo [Be KOMUU
(byHKITMOHATBHO HEAKTUBHBIX aJljiejiell UMIPUHTH-
POBAHHBIX I'€HOB, JUOO YABOEHHYIO J[03Y IPOAYKTA
JKCIIpeccupylonuxcd anneneil. B ucciaemoBaHusax
Ha Mblmax 6p10 mokasano, yro OPJI o xpomoco-
MaM, HeCyIIMM UMIIPUHTUPOBaHHbIe TeHbl (2, 7, 11,
12, 17), IpuBOAUT K paHHEil SMOPHOHAIBHOI THbe-
s [3]. Pe3ysibraThl aHAJIOTUYHBIX UCCTAEI0BAHUI HA
CHNIOHTAHHO aGOPTUPOBAHHBIX 3APOJIBIIIAX YEIOBEKa,
BBITIOJIHEHHbBIE B TOM YHCJIE U B Halllell tabopatopun
[1], HaripoTUB, CBU/IETENBCTBYIOT O HE3HAYUTETHLHOM
pos OPJl B aTuoJIOrUM paHHEdl dMOPHOHAIBHON
JICTAJIBHOCTH.

Ciiesryer OTMETUTD, YTO OJIHOPOJIUTEIBCKOE Ha-
CJIe/IOBAHME XPOMOCOM $SIBJISETCH HE eJIMHCTBEHHBIM
MEXaHU3MOM HapymieHnd (yHKIUE UMIPUHTUPO-
BAaHHBIX JIOKYCOB reHoMa. Cpe/iu Ipyrux MeXaHu3MOB
CJIe/IyeT OTMETUTH HAPYIIIEHUS CTaTyCa METHIMPOBa-
HUA TPOMOTOPHBIX PErMOHOB MMIPUHTUPOBAHHBIX
reHoB. B ciyyae runepMeTuIMpoBaHUs IPOMOTOPA
AKTUBHOTO aJlJIesisl B KJIETKE TIOJHOCTBIO MCYE3ai0T
MIPOYKTHI KOHKPETHOTO UMIIPUHTUPOBAHHOTO I'eHA.
[Ipu runomMeTHIMPOBaHUM IIPOMOTOPA HEAKTUBHOTO
ajieJiyisl, HaIpOTUB, HabJolaeTest Ouasie/bHas DKC-
rpeccus MMIPUHTUPOBAHHOTO JIOKyCAa — SBJICHUE
«noTepu UMIpuHTHHTa>. OUeBUIHO, YTO TOL0OHBIE
anureHeTndeckue Mojauduranu - (SIMUMYTALH )
AKBUBAJIEHTBI 110 CBOeMYy (eHoTurnmuyeckomy a-
(bexTy 0HOPOAUTETHCKOMY HACJIE0BAHUIO, OTHAKO
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He cBA3aHbl, Kak OP/l, ¢ HapylIeHusaMu cerperaiun
XpoMocoM. B snrepatype u3BecTHbBI JaHHbIE O 3HA-
YUMOCTU YKA3aHHBIX HAJIMOJIEKYISIPHBIX U3MEHEeH U
B MATOT€He3e 3JIOKAYeCTBEHHBIX HOBOOOPAa30BaHUN
[4], nHTEHCMBHO HAKATIJTMBAIOTCS CBEJEHUST O BBICO-
KOM PHCKe 3MUMYyTaIlluil cpelu JeTel, POKICHHDBIX
B pe3yJibTaTe WCIOJb30BAHUS BCIOMOTIaTeIbHbBIX
penpoayKTUBHbIX TexHonoruii [12]. Kpome Toro,
UMEITCsT co00TIeHNsT 0 POPMUPOBAHUH TIOJTHOTO T1Y-
3BIPHOTO 3aHOCA OUPOIUTENTHCKOTO TIPOUCXOKIEHIST
B CJIydYae rMIOMETUIMPOBAHUS UMIIPUHTHPOBAHHBIX
reHOB MATEPUHCKOTO IIPOUCXOKIEHNUSI, B Pe3yJIbTaTe
Yero OHU MPUOOPETAIOT OTIOBCKUIT sTtureHOTHII [6].

Takum 006pasoM, MOXKHO MPEANOJIOKUTD, YTO He-
raTuBHbIN A(DPEKT HAPYITEHUN UMIIPUHTHPOBAHHBIX
JIOKYCOB F€eHOMa Ha Te4eHIe SMOPHOHATIBHOTO Pa3BH-
THST 4EJIOBEKA MOKET ObITh BU3YaIU3UPOBAH HE TOJIb-
ko uepe3 henomen OP/L, HO 1 Yepe3 HAIMOJIEKYISAP-
Hble UBMEHEHUsI B CTPYKTYPE XPOMATUHA, CBSI3aHHbIE
¢ KOBJIECHTHBIM MeTumpoBanuem CpG-auHyKIeo-
TUJIOB B TIPOMOTOPHOI 06stacTu. C 1eJIbio POBEpKU
JIAHHOI TUIIOTE3bI MbI TIPOBEJH MUJIOTHOE UCCJIeN0-
BaHue cratyca Metuinposanus reaa SNRPN (Small
Nuclear Ribonucleoprotein Polypeptid N — mouu-
nentu; N Majioro sijiepHOro pubOHYKJIEOMPOTENHA)
y BHYTPUYTPOOHO MOrHOIINX 3apO/bIIIeil YeoBeKa
HA PAHHUX HTAIAX PA3BUTHUsL. DTOT IeH JIOKAIN30BAH
B peruone 15q11-q13 u cogep:RuUT B CBOEM IIPOMOTO-
pe TaKk HA3bIBAEMbBIN [IEHTP UMIPUHTUHTA, YCTAHAB-
JIMBAIOTINI U KOOPAUHUPYIONIUN MOHOAIIETHHYIO
9KCIIPECCUIO KJIACTEPA UMIIPUHTHPOBAHHBIX T'€HOB
xpomocomer 15. B nopme sxcrpeccust SNRPN 1ipo-
XOIUT UCKJIOYUTETHHO C OTIOBCKOTO TOMOJIOTA, B
TO BpeMsI KaK Ha MATEPUHCKON XPOMOCOME IIPOMO-
TOP JJAHHOTO Te€HA OKA3bIBAETCSI METUIMPOBAHHBIM 1
(byHKIIMOHATHHO HEAKTUBHBIM [ 15].

MeTtoanka

B pabore mccseoBatbl BHIGOPKKM KapUOTUITAYEC-
KU HOPMAJILHBIX MEIUIIUHCKUX U CIIOHTAHHBIX a00P-
TycoB uesioBeka I Tpumectpa Gepementoctu. CrioH-
TaHHbIE aOOPTYChI ObLIN Pa3/IeIEHbI HA J[BE TPYIIIIbI,
Pa3IMYAIONINECS [0 CTEIeHN TSHKECTU HAPYIIEHUsT
SMOPUOHATIBHOTO PasButTust: aHsmMOpuonuu (AI)
u uepazsusawotmecs: 6Gepemennoctu (HB). O0b-
eM BbIOOPOK coctasus 9 3apojbiieit mpu AD u 31
— nipu HB. Cpok, 710 KOTOPOTO MPOI0JIZKATIOCH Pa3-
BUTHE TLIOHBIX 000JI0UEK B TIOJIOCTU MATKHU, BAPHH-
poBais ot 5 10 9 Hemesnb ipu AD u ot 6 10 11 Hemennb
npu HB u cocraBun B cpearem 7,2+1,5 u 7,6%1,2
HeJIeJIM COOTBETCTBeHHO. B kauecTBe KOHTPOJBLHON
rpyIIbl 00CAEIOBAaHbI 8 MEAUIMHCKUX abOPTYCOB,
[MOJIyYEHHBIX OT 3/I0POBBIX JKeHIUH Ha 6-9-i1 Heje-
Jsx GepementHocTH, B cpeatem 7,8+0,4 Hemenu, He
[O3KEJIABIINX COXPAHUTD HOPMAJIBHO ITPOTEKABIIYIO
6EPEMEHHOCTD 110 COIUATBHBIM MOKA3aHUSIM, M-
OpuOHAJIBHBIA MaTepuas ObLl coOpaH 3a Iepuoj ¢
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1997 no 2003 rr. 8 'Y HUU MeantmmHCKON TeHETH-
xku THIL CO PAMH r. Tomcka, MUTOreHeTUYECKHT
obciiefloBal M XpaHujcsa B OaHKe 9KCTPasMOpHO-
HaJIbHBIX TKaHel pu -70 °C.

JTHK Bbiesisin u3 utoTpohodiiacta XOpHoHa u
AKCTPadMOPUOHAIBLHON ME30IEPMbI 110 CTaHAAPTHOI
METOJUKE ¢ rocjaeayomeil o6paborkoii bucyibdu-
TOM HATpUs, aMiinduKanueil MeToI0OM MeTuJIcIie-
uGUIHON TToIMMepa3Hol 1emHol peakiu [13] u
BuUyasu3saiyeil (pparMeHToB B 3% arapo3HoM rejie
B ysbTpaduosietoBoM cBete Ha npudope «Gel-Doc»
(«Bio-Rad», USA).

Pe3yabTaThl

[l nonydyenust nndopMaluu O CTaTyce MeTH-
JINPOBAHMS TPOMOTOPHOTO pernona rena SNRPN Ha
PaHHUX CTaAUsIX HSMOPHOHAIBLHOIO Pa3BUTHA ObLIK
HCCJIEJIOBAHBI HKCTPasMOPUOHANbHBIE TKaHU (I[H-
TOoTpO0OIACT XOPHOHA U IKCTPadIMOPUOHAIbHAS
Me3ozepMa) 8 MeAUIMHCKUX abopTycoB. TTokasaHo,
YTO CTATYC METUJIMPOBAHIS 3TON 00JIACTH B PA3HBIX
DKCTPadMOPUOHAIBHBIX TKAHAX MEAMIIMHCKNUX abop-
TYCOB OJIMHAKOB: Ha 3JieKTpodoperpaMme OIHOBpE-
MEHHO MPUCYTCTBYIOT HMPOMYKTHI MeTHJcIenudd-
HOU aMIUTU(PUKAIIU MATEPUHCKOTO U OTIOBCKOTO
asnesieit, pagmepom 174 m 100 11.0. COOTBETCTBEHHO
(Pucynox). Takas KapTWHa COOTBETCTBYET CTaTy-
CYy METUJIMPOBAHUSI HPOMOTOPHOTO PETrHOHA TeHa
SNRPN B coMaTU4eCKUX TKAHIX 3/J0POBOTO YeJIOBe-
Ka ¥ PACCMaTPUBAETCS KAK HOPMA.

Ha cnemytotiem atarie orpeieisijin CTaTyc MeTHU-
JIMPOBAaHMS MPOMOTOPHOTO perrnona reia SNRPN B
Pa3HBIX 9KCTPAIMOPUOHAIBHBIX TKAHIX (IUTOTPO-
dobiact XoproHa U IKCTPadMOPUOHATIBHASA ME30-
nepma) 40 crioHTaHHBIX abopTyCcOB. B pesynbrare
[IPOBEJIEHHOTO aHAJM3a He OOHAPYKEHO HU OTHOTO
ciydasd HapylleHus WMIpuHTUHTA TeHa SNRPN
CPeIM CHOHTAHHBIX abOPTYCOB IO CPAaBHEHUIO C

A
100 T . .
174 T ———— e——
—
501 |
n. o.
puC1y/ M o M o
Mspl

Puc. dnexrpodopernyeckuii aHaIu3 NPOLYKTOB

MeTwicnenudpuIHON NoJIuMepasHoii nenHoii peakuuu rena SNRPN
Crnesa om anexmpoghopezpammvl 6epmMUKaIbHAsL OCb,
yKasvisaowas Hanpasienue dsuxcenus npodyxkmos [P chusy
seepx. Ommemxu na ocu: 501 (coomsememeyem nugcremy
¢ppazmenmy pUC19/Mspl), 174 (coomeemcmsyem yposHio
@pazmenmos M), 100 (coomsemcmeyem ypoenio ppazmenmos O).
Ilepsas sepmuxanvnas dopoxcxa — pUCT9/Mspl;
Bmopas u uemsepmas eepmuranvrvle dopoxcku — M;
Tpemuvs u nsmas eepmukanvivie doposxcku — O.

M — mamepuncxui arneav, O — omuy08ckull ariens.

BIOJTNETEHb CO PAMH, Ne1 (119), 2006 r.



Kaweesaposa A.A. Cmamyc memunuposanus umnpunmuposannozo zena SNRPN
npu panneii smépuonarvroi zubeau y wenosexa / c. 101-105

MeAuIuHCKUMU. U, COOTBETCTBEHHO, He BbISBJIE-
HO PA3JU4YUil B CTATyCe METUJIMPOBAHUS JAHHOTO
reHa B IPOU3BOIHBIX PABJIUYHBIX 3aPO/IBIIIEBBIX
JINCTKOB.

Jlanmbie 110 YaCTOTE BCTPEYAEMOCTHU SIBJIEHIIS T10-
TepU UMIIPUHTUHTA U TUIIEPMETUINPOBAHMS TPOMO-
TOPHBIX 00JIACTEN UMITPUHTUPOBAHHDBIX T€HOB CPEU
BHYTPUYTPOOHO MOrMOIINX 9MOPUOHOB YeOBEKa B
JIITepaType HaMu He OOHAPYsKeHbI. VIHTEHCUBHO Ha-
KaIJIMBAIOTCST PE3YJIbTAThl UCCJE0BAHUS IIIUTEHE-
TUYECKUX HapyHIEHUH [PU OIyXOJeBOH MaTOJOrMH.
Tak, HarrpuMep, n3MeHeHe UMITPUHTHHTA TeHa [GI2
ornucano npu 6osiee yem 20 pasIMUHBIX THIIAX OITy-
XOJIell, B TOM 4HUCJIe TIPU PaKe TeYeHu, TPYIu, Mo/1-
JKEJTYZIOUHON skesie3bl, ToscTol kumku [8]. [loteps
umnpuntunra [GF2 Berpeuaercs B 30% ciydaeB y
60JIbHBIX KoJIOpeKTanbHbiM pakoMm [11], B 50-70%
cJlydaeB TPH OIyXoJu BusibMca 1 aMOPHOHAIb-
HOM nioueyHoM pake [10]. Mcxong us aTux maHHbIX,
CPEJIHsIST 9aCTOTa BCTPEYAEMOCTU JAHHOTO SIBJIEHUS
[IPY MATOJOTNYECKUX (PEHOTUIAX COCTABJISIET OKOJIO
47,8%. B nopme ke, 110 1aHHbIM XEHIMU C COABTOPA-
mu [11], motepg umnpuntunra reva IGF2 ormedena
y 10% mnpakrudyecku 370POBBIX JiOjell. JTa BeJu-
YIHA COBIAJAET C MOJYYEHHOU MPU HCCIe0BAHUT
cTaryca MeTUJINPOBAHUS JAHHOTO reHa B auMdoIu-
Tax nepudepudeckoii Kposu y snoniies [9]. Ipyrum
BAPUAHTOM HAPYIIEHUS WMIPUHTUHTA SIBJISIETCS
TUTIEPMETHJINPOBAHUE TPOMOTOPHBIX 00JIaCTel UM-
[IPUHTUPOBAHHBIX I'€HOB, TaKKe HAnbOJiee aKTUBHO
u3yyaemoe 1pu oryxossax [4]. CripaBenimBo mpe-
[IOJIOJKUTb, UTO JAHHbIE M3MEHEH U, 3aTPArUBAIOIINe
UMIPUHTUPOBAHHbIE T€HbI, KOHTPOJIUPYIOIIUE TIPO-
mudepanuio u audepeHIupoBKy TKaHeil Tpodob-
jacrta ¥ coOCTBEHHO dMOPUOHA HA PaHHUX CTAAMUSIX
OHTOTEHE3a, MOTYT TPUBOAUTH U K PaHHEN rubenn
3apO/IbIIIA.

B namiem wuccienoBauy He ObLIO OOHAPYIKEHO
HU OJIHOTO CJIydYasi HAPYUIEeHUs UMIPUHTUHTA Cpe-
JI CIIOHTAHHBIX a0OPTYCOB YesioBeKa | TpumecTpa
GepeMeHHOCTH. BeposiTHO, U3MEHEHHUE CTaryca Me-
TUJIMPOBAHUS [IEHTPA UMIIPUHTUHTA HA XPOMOCOME
15 uesoBeKa He OKA3bIBAET 3aMETHOrO BJIMSHUS HA
TeueHue BHYTPUYTPOOHOTO MEPHO/Ia OHTOTEHE3A.

C 1eJsibio orpe/esieHrsi BO3MOKHbBIX HETATUBHbBIX
adexroB HapylieHnii craryca MeTHJIMPOBAHUS
[IPOMOTOPA UMIPUHTUPOBAHHOTO TeHAa HA TedeHue
HMOPHOHAILHOIO PAa3BUTUsL MbI AN(DhePeHIIPOBaIT
CIIOHTAHHBIX a0OPTYCOB HA JIBE IPYIIIIbI, PA3InIai0-
[IHUECS TI0 CTETEHH TSLKECTH HapyIIeHu i aMOprore-
Hesa. [Ipu nmpoBeleHUH UCCIeI0BaHUsS MBI HE OOHA-
PYKHJIM M3MEHEHUI CTaTyca METUJIMPOBAHMS reHa
SNRPN B sMOPHOHATIBHBIX U 9KCTPAIMOPUOHATLHBIX
TKAHSX C PA3JUYHON CTeleHblo HapylleHuit aud-
(epenupoBkn — Kak B caydae A, MPU KOTOPBIX
i depeHInpoBKa IPOU3BOAHBIX drmbiacTa 6J10-
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KUpyeTcs ysKe Ha aTare 000cobJeHrs BHYTPEHHEH
KJIETOYHOI Macchl, Tak 1 1npu HB ¢ Gosee mpopos-
JKUTEJIbHON CTENEeHbI0 pasButust anubiacra. Kak
A9, Tak 1 HB xapaktepusytorcd X0Opoiio pa3BUTOi
MJIAIIEHTOH, Torza Kak npu A chopMUPOBAHHDII
SMOPHOH B IIOJIOCTU MaTKK OTcyTcrByer, a npu HB
pasBuTHE 3MOPUOHA TOJHOCTBIO OCTAHABJIMBAETCS
[IPU TIPOJIOJIKAIOIIENCST GEPEMEHHOCTH.

B cBoem uccieoBaHUN MBI TaKKe BBITIOJHUIIN
aHaJIN3 cTaTtyca MeTuanpoBanus reaa SNRPN B 111-
tTorpodobiacrte XOpUOHaA ¥ 9KCTPasMOPUOHAIBHOI
Mmeszojepme. [TutorpodobacT siBIsIETCst CTBOJIOBON
JIMHUCH KJIETOK TIJAlleHTAPHBIX TKaHEeH, TOraa Kak
AKCTPasMOPUOHAJILHAST ME30/[epMa SIBJISIETCST TIPO-
MU3BOJHOI anmbiacta, nuddepeHIUupyIoIerocs us
BHYTPEHHEN KJIETOYHOM MacChl 61acTOIUCTBL. MOJK-
HO TIPE/IOJIOKUTD, YTO MOCKOJIBKY T€HOMHBIN MM-
MIPUHTUHT B 3HAYUTEJBHON CTEIICHU OTBETCTBEHEH
32 KOHTPOJb B3aMMOOTHOIICHUN «MaTh-TLIO/», TO
€ro HapyIIeHUS UMEHHO B ILJIAIIEHTAPHBIX TKAHSX,
110 CPaBHEHUIO C TKaHAMHU COOCTBEHHO dMOPUOHA,
MOTYT OBITh ACCOIMUPOBaHbI ¢ TUOEJbIO 3aPOIbl-
1Iell 4eJI0BeKa Ha PAaHHUX 9Talax aMOPUOHATIBHOTO
pasBuTus. JIOMOJHUTEIHHBIM apryMEHTOM, 000C-
HOBBIBAIONUM  HEOOXOIUMOCTD  MCCJIEIOBAHUS
cratyca MeruaupoBanusi reHa SNRPN oTneibHO
B SMOPUOHAJIBHBIX M JKCTPadMOPUOHAIBHBIX TKa-
HAX, SBJSETCS HE3aBUCHUMOCTb MPOTEKAHUS TIPO-
11eCCOB METUJIMPOBAHUS B HUX JIPYT OT apyra [7].
MeTuirpoBaHe akTUBHO UAET B 9MOPUOHAIBHON
AKTOJIEPME U ME30JIePMe, JAMIINX HAuaI0 aMOpuo-
Hy. B To Bpemst kak Tpodobact, yuacTBYOIMUNA B
00pa3oBaHUM TLIAIIEHTDI, JI0JITO OCTAETCST THUIIOME-
TUJIMPOBAHHBIM. YYHUTBIBas PA3HYIO0 CKOPOCTHh Me-
TUJIMPOBAHUS ¥ BO3MOKHBIE Jie(heKThl (hepMeHTOB
[THK-metunTpanchepas, yqacTByonmx B IOjIe-
PKAHUU CTATyCca METUJIUPOBAHUS WMIIPUHTHPO-
BaHHBIX T€HOB, KAKETCST 11€IeCO00PA3HBIM U3YIHTh
CTaTyC METUJIMPOBAHUS UMITPUHTUPOBAHHBIX TCHOB
B I[POM3BO/IHBIX PA3HBIX 3aPOBIIIEBBIX JHCTKOB.
OnHako B pe3yJibTare MPOBEIEHHOTO NCCIeIOBAHU
HapyIIeHUs CTaTyca METUINPOBAHUSA KaK B IIUTOT-
podobiiacre, Tak U B 9KCTPadsMOPUOHATIBLHON Me30-
JlepMe BBISIBJIEHBI HE OBLIIH.

Pabouast rumoresa HaCTOSIIIETO UCCJEOBAHUS
Ga3upoBasach Ha IBYX OCHOBHBIX MPENOTIOKEHUSIX.
Bo-miepBpIX, HapyIlieHnsS UMIPUHTUPOBAHHOU 3KC-
npeccun reHa SNRPN y wmbiiieii Beaenctsue OP/]
COTIPOBOK/IAIOTCST AMOPUOHAIBHON rubesbto [15].
YuuTbiBag 3BOMONUOHHYIO KOHCEPBATUBHOCTDL Te-
HOMOB MJIEKOTIATAIOIINX, BO3MOKHO, YTO MOJ00HbIE
Jietajbbie a((eKThl MOTYT HabJMIOAaThCI Uy 4de-
JoBeKka. Bo-BTOPBIX, NMPUHUMasg BO BHUMAHUE JIO-
cratouHo Hu3kuil Braas (1,8%) cobersenno OPJI B
rubesib SMOPUOHOB YesioBeka | 1], MOIKHO oIy CTUTb,
4TO JIeTaIbHbIN A(hDeKT HAPYIIEHU TEHOMHOTO UM-
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[IPUHTUHTA CBS3aH CKOpee € HaJAMOJIEKYJISPHBIMU
U3MEHEHUAMU B CTPYKType XPOMaTUHA, YeM C aHO-
MaJIUSMU CETPerai XpOMOCOM, MPUBOAAIIUMU K
dopmuposaruo OP/I. OHako ObLI0 ObI HETPABUIIb-
HO MOJTHOCTBIO uckiodaTh Bkaaz OP/l B cTpykTypy
panHeil 9MOpHOHAIbHOI THOEIM YeI0BEKa, TIOCKOJIb-
KY /10 CHX TTOp He BBIIBJICHO HU OJIHOTO CJIydas Hapy-
HIeHUS UMIPUHTUHTA 110 XpoMocomam 11, 12, 18 u
19 Hu cpesiu JKUBOPOKIEHHBIX UHUBU/IOB, HU CPe/IU
5MOPUOHOB. BeposiTHO, JaHHble HAPYIIEHUS] MOTYT
MPUBOJUTH K TPEPHIBAHUI0 OEPEMEHHOCTH Ha elle
6oJiee paHHUX ATATIAX.

PesynbraThl aHanmmsa craryca METUJIMPOBAHUS
rena SNRPN y 40 BHYTpuyTpoOHO MOrUOIIMX 3a-
POJIBIIIIEH YesIoBEeKa ¢ HOPMAJBHBIM KapUOTUIIOM
He TTPOIEMOHCTPUPOBAIM HUKAKUX OTKJIOHEHUN OT
HOPMAJILHOTO COCTOSIHUS, CBOMCTBEHHOTO KaK IIPO-
AHAJTM3UPOBAHHBIM HAMHW HOPMaJIbHBIM 3aPOIbIIIaM
YeJIoBeKa, TaK M XapaKTePHOMY /IS MOCTHATAJb-
HOTO OHTOreHe3a. Takoil pe3ysibTaT MOXKET CBUje-
TEJCTBOBATH O CJie/lyIoleM. Bo-TiepBbix, amureHe-
TUYECKUE MEXAHU3MBbI, B OTJIMYUE OT T€HETUYECKUX
(daxropos, omnpegensione rubdeab dMOPUOHOB B
pe3yJabTare HapyIIeHUs 3JKCIIPECCUU WMIIPUHTH-
POBAHHBIX JIOKYCOB, CYIIECTBEHHO PAa3jinvyaioTcs Y
MJICKOTTUTAIONINX, TATIEKO OTCTOSIINX JIPYT OT JIpyra
Ha YBOJIIOLIMOHHON JiecTHUIlEe. BIiosiHe BO3MOXKHO,
41O caM (PeHOMEH TeHOMHOTO MMIIPUHTHWHTA, MOs-
BUBIIUICS Y MJIEKOIUTAOMUX TTpuMepro 150 mun
JIET HA3a/l, JI0 CUX MOP OCTAETCST 0OBEKTOM DBOJIIO-
[MOHHBIX TIpeobpazoBanuil. Bo-BTOPDIX, (HyHKIIMO-
HupoBaHue reHa SNRPN y desoBeka, BO3MOXKHO, HE
SABJIACTCS KPUTUYECKUM JIJIsI HOPMAaJbHOTO IpOTe-
KaHUsT 9MOPUOHAIBHOTO PA3BUTHUSL. ITO TOATBEPIK-
JIACTCS  OPUTUHATBHBIMU JIAHHBIMH, TTOJTYyYCHHbI-
MU TIPU aHAJIU3E Cerperanuyu UMIPUHTUPOBAHHBIX
JIOKYCOB B HECKOJIbKUX TIOKOJICHUSX POJIOCTOBHOM
[14]. B cBoeMm nccaenoBanun A.K. HaymoBsa ¢ coas-
TOpaMU MPOBEPSIN TUIIOTE3Y O TOM, YTO OTKJIOHE-
nure or MenesieBcKoll cerperanuu ajeneit «1:1»
cpely MOTOMKOB CBS3aHO C HApYyIIEHUEM UMITPUH-
TUPOBAHHON 9KCIPECCUU TEHOB, TIEPEAABACMBIX OT
6aby1iek u Je/lyliek K uX BHyKam. VI3MeHeHue OT-
nouenusa «1:1» MoskeT ObITh CBA3aHO C CeseKIei
JI0 OILUIOIOTBOpeHUs (MeloTHYecKuii JipaiiB), BO
BpEMsI U TI0CJIE OILIOAI0TBOPEHUsT (9MOPHOHAbHAS
rubesin). HapyliieHue UMIIPUHTUHTA MOKET TIPOUC-
XO[IUTHh KaK BCJIEJACTBUE HECIIOCOOHOCTH Y/ATHUThH
POJIMTEILCKUI STTUTEHOTUII B TaMETOTeHe3e, TaK W
pu fedeKkTax yCTAaHOBJIEHUS SMUTEHOTHIIA de novo
B KJIETKAX 3aPOJIbIIIEBOI JIUHUM U B COMATHYECKUX
Tkausax. B uccaenosanue A.K. HaymoBa ¢ coaBTopa-
MU B3SJIM TE€HBI, MPEANOJIOXKUTETHHO KPUTHUYECKHIE
st SMOPUOHAJILHOTO PA3BUTHSI, U MIPOCJIE/ N Ha-
cefoBaHuE 3TUX TEHOB B TPeX MOKOJIeHUAX. OTKIIO-
HeHre OT cOoOoTHOMeHust «1:1» OblI0 0OHAPYKEHO
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st renoB pernonoB 11p15.5, 11p13, a Takxe st
MaTepPUHCKUX ajuiesei jokycos 6q25-q27 u 11p15
U OTIOBCKUX ajuiesiell jiokyca 7q11-12. B nannbix
paiioHaX PaCIOJIOXKEeHbl UMIIPUHTUPOBAHHbIE T€HbI,
HEOOXOIUMBbIE JIJIsT PA3BUTHSI 3aPOJIBIIIA, BIHSIIOLIIE
Ha HMOPUOHAJIBHDIN POCT WU SKCIPECCUPYIOIITHECST
B 1iaiieHTe. [lo-Buaumomy, AeficTBUTENBHO, HAPY-
HieHue UMIPUHTUHTA 9TUX TEHOB MOJKET IIPUBECTH
K aMOpuoHaabHoi rubenn. OTkiaoHenne or Mene-
JIEBCKOTO COOTHOIIEHMS He ObLIO OOHAPYIKEHO [
reHOB, BEPOSITHO, HE SBJAIONIUXCSI KPUTUYECKUMU
st SMOPHOHAJIBHOTO Pa3BUTHUsI, PACIIOJIOKEHHBIX B
paitone 13q14 u 15q11-q13.

HecmoTpsi Ha OTCYTCTBHE 3aMETHOTO BKJIAIA
HAPYIIEHWl CTaTyca MEeTUJIMPOBAHUSI IIPOMOTOPA
SNRPN B 3THOJIOTHIO paHHEH 9MOPUOHAIBHOI THOE-
JIN y YeJIOBEKA, laTbHEllIIee IPOI0JIKeHUe UCCIeN0-
BaHUI, B YACTHOCTH 110 IPYTUM UMIIPIUHTUPOBAHHBIM
00J1acTaAM TeHOMa, IIpeJCTaB/sieTcs 1iejecoobpas-
HbM. OCHOBaHUEM JIJI HTOTO CJIyKAT HAKAIJTUBAIO-
[IMeCs TaHHbIEe O BO3MOKHOM BO3HUKHOBEHUU TAKOI
TaTOJIOTUH, KaK MOJHBIN MTy3bIPHBIN 3aHOC TIPU HOP-
MaJIbHOM (OUPOIUTENHCKOM) KapUOTHUIIE, OJHAKO €
CUIIOMETUINPOBAHUEM WMMIIPUHTUPOBAHHBIX JIOKY-
COB Ha MaTepUHCKUX Xpomocomax [6]. MurepecHo
OTMETHUTh, YTO TUNoMeTujrpoBanue nuddepeniim-
AJIbHO MeTUIMPOBaHHOTO pernoHa reHa KCNQ10T u
SNRPN Ha MaTepUHCKUX XPOMOCOMAX 3aPETUCTPUPO-
BaHO U y AeTell ¢ cunapomamu Bunemana-beksuta u
JHrebMaHa, POAUBIIUXCS B PE3YJIbTATE UCIIOJIb30-
BaHUsT MPOIEAYDP BCIIOMOTATEIbHBIX PEIPOILYKTHB-
HbIX TexHosorui [12]. He mckmioueHo, 4To B OCHOBE
HapyIIeHNit SMOPUOHATBLHOTO EPUO/IA PA3BUTHS Ye-
JIOBEKA JIEXKAT €llle He M3y4YeHHbIe TUIIbI abeppariuii
AIUTEHETUYECKOTO KOHTPOJISI OHTOreHEe3a.

3akimoueHue

PesysbTaThl IPOBEIEHHOrO UCCJIEI0BAHUS YKa-
3BIBAIOT HA TO, YTO U3MEHEHUE CTATyCa METUJIUPO-
BAaHUS TPOMOTOPHOTO pernoHa rena SNRPN He BHO-
CUT 3aMETHOTO BKJIAJ[a B THOENb KapPUOTUITUIECKU
HOPMAJIbHBIX 3aPO/IbIIIEN YeJOBeKa B EPUOJL C 5-i
mo 11-10 Hemesnn sMOPUOHATIBHOTO pasBuUTHsL. Be-
POSITHO, 9TOT TeH He SIBJISETCS KPUTUYECKUM JIJIsI
HOPMaJIBHOTO T€UEHUs PaHHero sMOpuorenesa. Tem
He MeHee He UCKJII0YeHO, YTO HApyIIeHust (PyHKITII
IPYTUX HMMIPUHTUPOBAHHBIX TE€HOB Yepe3 Mexa-
HU3MbBI SMUMYTAIUNH MOTYT HPUBOIUTH K 3MOPHO-
HaJIBHOM JIeTaJIbHOCTH Y deJsioBeka. /Ly perenust
BOIIPOCA O HAJIMYUU BHYTPUYTPOOHOrO oTbOpa 1pu
AMUMYTAIMAX UMIPUHTUPOBAHHBIX JIOKYCOB Y ue-
JIOBEKA HEOOXOMMO JlasibHelilee HaKOILIEHe Ma-
Tepuajia Ha 6oJiee 3HaUNTEIbHbIX 110 00beMy BIOOP-
Kax CIIOHTAHHBIX A00OPTYCOB, & TAKIKE C BKIIOUEHUEM
B aHAJIU3 TeX UMIIPUHTUPOBAHHBIX Te€HOB, (QYHKIU-
OHUPOBAHME KOTOPBIX CYIIECTBEHHO Ui BMOPUO-
HAJILHOTO PA3BUTHSL.

BIOJTNETEHb CO PAMH, Ne1 (119), 2006 r.



Kaweesaposa A.A. Cmamyc memunuposanus umnpunmuposannozo zena SNRPN
npu panneii smépuonarvroi zubeau y wenosexa / c. 101-105

METHYLATION STATUS OF THE
IMPRINTED SNRPN GENE IN HUMAN
SPONTANEOUS ABORTIONS
A.A. Kashevarova, E.A. Sazhenova, I.N. Lebedev,
The loss of imprinting and promoter region
SNRPN hypermethylation contribution into the aeti-
ology of early human embryo lethality were studied.
Forty human embryos were analysed by methyl-spe-
cific PCR-test. Normal karyotype was observed in
all studied embryos after conventional cytogenetic
analysis. Embryo death was confirmed by ultrasound
diagnosis of pregnant women. Eight karyotypically
normal induced abortions were investigated as a con-
trol group. No cases of aberrant imprinting of SNRPN
gene were found. Our dates suggest that aberrant im-
printing of the SNRPN gene promoter region doesn’t
play a significant role in prenatal selection of human
embryos with normal karyotype.
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