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Bone3Hn reHOMHOro UMMPUHTUHIA

AHHOTauuA. [laHHaa cTaTbs NOCBsiLEHa 3aboneBaHuMsIM FEHOMHOrO MMMNPUHTUHIa. B
cTaTbe PacCMOTPEHbI BOMPOCHI, YTO TAKOe FEHOMHbIA UMMPUHTUHT, BUObI UMMPUHTUHIA,
O MexaHu3Max (PYHKUMOHMPOBAHMS WU  MPOSIBNIEHUST TE€HOMHOIO  WUMMPUHTUHTA.
MNMpoBeneHa cBsisb Mexay PeHOMEHOM FEHOMHOFO UMMPUHTMHIA U HacrneACTBEHHbIMM
naTonorMsiMm 4enoBeka. Takke nNpoBedeHa CBA3b MeXAy WMMAPUHTUHIOM U
raMeToreHe3oM, PaCCMOTPEHO BIIUSIHUE UMMPUHTUPOBAHHBIX FTEHOB Ha BHYTPUYTPOGHOE
pasBuUTME NNo4a W MPOBU3OPHBLIX OpraHoB. PaccMOTpeHbl 3TUOMOMMS U NPOSIBEHUS
HEKOTOpPbIX 3a60/1eBaHNN FEHOMHOIO UMMPUHTUHTA.

KrnoueBble cnoBa: MMNPUHTUHT, MeTunupoBaHue OHK, ny3bIpHbIA 3aHOC, MMHOreHus,
aHOpPOreHums.

MMnpuHTKHr (OT aHrn. imprinting - 3aneyaTtneHne) - 3anoOMUHaHME MPU3HAKOB,
noBedeHusi, psiga reHoB. VIMNPUHTUHI paccMaTpuBaeTcsl B MCUMXOMOMMM Kak MNpu3Hak
NoBeOEHYECKON peakumMm, B UMMYHOSOMMN Kak (PeHOMEH aHTUTEHHOrO MMMPUHTUHIA Y
HenocpeacTBEHHO Kak caM reHOMHbIA UMMAPUHTUHT.

[[@HOMHbBIN UMNPUHTUHT — SNUTEHETUYECKUIA MEXAHU3M, NPU KOTOPOM 3KCNpeccusi
onpeaeneHHbIX reHoB onpeaensieTca B 3aBUCUMOCTM OT KOro U3 pogutenen nepeagasncsa
AaHHbIN reH. HacnegoBaHme Npu3HaKoB NpoOMCXoanT npeHebperass 3akoHamu MeHgens.
MMNpUHTUHI  XxapakTepeH Ong nnaueHTapHbIX MEKONUTaKLWMX, HACEKOMbIX U
LBETKOBbIX pacTEHWA, B TO BPEMS KaK y peNTUNMM 1 NTUL OH He HabngaeTcsa [1,2]. Y
nnaueHTapHbIX XXMBOTHbIX POAUTENBCKNE FEeHbl OKa3blBalOT AENCTBME B Pa3HOWN CTEMNEHMU,
HO BCE€ OHW MMEKT OOUHAKOBYK CTPYKTYpy pa3sButna (obpasoBaHbl NocpeacTBOM
MenoTU4eCcKoro aenenus). MonekynspHble MexaHU3Mbl WUMMAPUHTUHIA [0 KOHLa
HendyyeHbl. Tak Kak UMMPUHTUHT 9TO 3MNUreHeTUYeCKU MexaHu3M, TO CTPyKTypa
HacneaCcTBEHHOW Morekynbl He MeHsieTcs (nocneposatenbHocTb OHK coxpaHsieTcs).
CywecTtByeT ABa Tuna 3nNUreHeTUYECKOW perynsaumm B 3aBUCMMOCTU OT OEWCTBUS Ha
AHK 1 xpomaTtuH: akTUBU3MPYIOLWLMIA XPOMaTUH (yCUIMBaEeT FEeHHYK 3KCMpeccuto) u
Ae3akTuBupyownn  (nogaBnsdet  akcnpeccuio). MexaHuambl:  MeTUnupoBaHue
HykrneoTnga ¢ umtosnHom (Lnl - metunupoBaHue) n metunmpoBaHme ageHunHa (LInA -
meTunupoBaHue). Kak msBectHo [AHK coctout m3 4vetepex asoTUCTbIX OCHOBAHWM:
afleHWH, TyaHUH, TUMWH, LUMTO3UH, HO Takke MMEeeTCHd NSAToe a30TUCTOEe OCHOBaHue 5-
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mMeTunumto3mH (m5C). N3BecTHO 4TO oKOono 1% Bcen reHomHon AHK meTtunupyetca B
CpG HykneoTtugax. [1na reHOMHOro UMNPUHTUHIA XapakTepHa KractepHas nokanusaums
(Ha OaHHbIM MOMEHT onucaHo 8 kracTtepoB). B kaxgom knactepe vMmeeTcs LEHTP
uMmnpuHtnHra «IC — INPRINTING CENTER» npeactaBnawowmn onpegesnieHHyo
nocnegosaTenbHocTb OHK dyHKUMEN, KOTOpOro siBnsietca perynaumsa paboTbl reHoB
AaHHoro knactepa. OTCyTCTBME METUIMPOBAHHOMO LMTO3MHA MPUMBOAMT K akTuBauuu
LUeHTpa MMNPUHTKHIA, YTO AaeT BO3MOXHOCTb pennukaumm psga reHoB, Bnocrneactsmm
NPUBOAALWMX K pasnnyHbiM 3aboneBaHuaM. MMNPUHTUHI Yy YenoBeka nposiBnsieTcs B
BMOe MosiHoOro nysblpHOro 3aHoca. Ecnv K 3urote nepewnu TOSbKO  MYXCKue
XpPOMOCOMbI, TO pa3BMBaeTCsl M3ObITOYHbIN TpodobracT, a aMOPUOH OTCYTCTBYET MUK
normbaet. [lpn HacnegoBaHMM TONMbKO MATEPUHCKMX XPOMOCOM, MPOMCXOaUT
HeJOoCTaTOYHOE pasBUTUE BOPCUH XOPUOHA, NpuBoasLlee K rubenu sapogpiwa normnbaer
unu passuTuo TepaTtomsl [3,4,5].

MexaHu3m nosiBrneHus

"[€HOMHbBIN MMNPUHTUHT ObINT OBHapyXXeH B pesynbTaTte UccnegoBaHuii Ha Mblllax,
Lenblo KOTOPOro ABNANOCh N3ydeHne napTeHoreHesa y oTaesibHbIX ocoben. [Ansa aToro B
ANLEKNEeTKY Mbllen ObiiM NoAacaXkeHbl MU TOMBbKO XXEHCKUME XPOMOCOMBI, UNN TOJSTbKO
MY>KCKME XpoMOCcOMbl. B xone nccnegoBaHui 6bino obHapyXeHo, Y4To BHYTpUYTpobHoe
passuTMe nnoga TOSbKO C JKEHCKMM HabopoM XpPOMOCOM COMPOBOXAASOChb
HeLOopa3BUTUEM NMaueHTbl, CHWXEHMEM MaccCbl 3MOpMOHanbHbIX TKaHewn. [lpu
pasBUTUM 3MBPMOHA TOSMBKO C MY>XCKUM HabopoM XpoOMOCOM Habnogancs nsbbITOYHbIN
pocT Tpodobrnacta M CUNbHO YBENUYEHHas NnaueHTa. OTO elle pa3 NoaTBepauro
rmnoTesy «O poauTENbCKOM KOHnukte». CyTb ee 3aknw4vaetca B TOM, 4TO
MaTEpPUHCKME TeHbl BbICTYNalT B PONM cynpeccopa MOCTYNNEHNa nuTaTenbHbIX
BELLEeCTB B MMauUeHTy, M OTLOBCKME, BbICTYNAlT Kak 3KCnpeccopbl MnaueHTapHoro
obMeHa, a Takke OTBEYaeT 3a HOpMaribHbIN POCT Nnoaa.

CoBpeMeHHbIMY UCCReaoBaHMAMM BbISIBEHO, HebnaronpuaTHble akTopbl
oKpyXatowen cpegbl (KypeHue, ankoronb, HApPKOTUKM WU T.4.), OCOBEHHOCTM NUTaHUA
Matepn B nepuod 6GepeMeHHOCTM, BO3pacT poauTenenm wun BcnomMoratesnbHble
penpoayKTUBHbIE TEXHOMOMMU MOFYT BIIMATb HA FEHOMHbIA WUMNPUHTUHI geTen. Tak
ObIN10 NOKa3aHo, YTO ATUSOBLIN CANPT U €ero MeTabonNuTbl HENOCPEACTBEHHO BNUSAKOT Ha
ANUreHeTUYECKME MEXaHN3MbI, Bbi3biBast HapyleHne metunuposanus OHK [6,7]. Takke
OblI0  BbLISABMEHO, YTO MEXaHU3Mbl METUNMPOBAHMA MMMNPUHTUMPOBAHHbLIX TFEHOB
YyBCTBUTENbHbI K BISHUIO rofioda B Grivkanwnim nepuog, npeallecTBYOWUn 3a4aTuio
pebeHka [4,8,9]. Bo3gencrene HebnaronpuaTHbIX (0akTOPOB BbI3blBAaeT HAKOMMEHWE B
OHK  MeTunupoBaHHbIX HYKNEOTUAOB W XPOMOCOMHbIX MyTauun, M TaK Kak
ANUreHeTU4YeckMe MexaHu3Mbl nepegarnTcss AIMOPMOHY B NepBoOOpa3HOM COCTOSIHUM He
nogBeprasicb pekombuHauuu, TO B NocnegywwemMm 3TO MNPUBOAUT K Pa3fMYHbIM
NoBpeXOEHNSM reHoma. B npouecce rameTtoreHesa MeTunuposaHHble [OHK
COXpPaHSAKTCA BO BCEX COMaTuMyeckux knetkax. B roHagax npoucxogut cTupaHue
NepBUYHbIX MaTTEPHOB, YHACMeOOBaHHbIX OT poAUTENier, WU HadnHaeTcsl 3akragka
HOBbIX MMMPWUHTOB BCKOpPE MOCMEe POXAEHUS Y XEHWWH Ha ctagun opMMpOBaHUSA
OOLMTOB NEpBOro nopsigka, a y MyXYMH CnepmaToumMTOB MEepBOro nopsgka. Takum
obpasom, opraHM3amM Ha reHOMHOM YpoBHe 3awumiaeT cebs oT narybHoro HakonneHus
«reHeTnyeckoro rpysa». Mytauum reHoB, OTBeYarLWmX 3a YHKUMN NNaLeHTbl NpuBoaaT
K ee 9HepreTudeckomy aucbanaHcy, W3MEHEHUI nnowaanm COMPUKOCHOBEHUS
nnaueHTbl, MAOTHOCTM MfaueHTapHbIX KPOBEHOCHLIX COCYAOB, TPAHCMOPTHbIX
MeXaHU3MOB pacxo[OBaHUs [NIOKO3bl, @ TaKkKe B NOCTHaTanbHOM rnepuoge 3TO MOXeT
NPUBECTU K U3BMEHEHUIO yXOA4a 3a AEeTeHbIaMn, Cekpeumm Morioka Ha ypoBHe obmeHa
BewectB. ComaTmyeckme KIeTkM NOCTENEHHO n36aBnsalTCaS OT  NPOLYKTOB
UMMPUHTUHIA, yoanawTcs cTapble NocrneaoBaTenbHOCTM MMCTOHOB M CaMuM MOSEKYbI.



Ho B kaxgom mexaHuame npoucxoguT cbon 1M B 3BONIOLMM YeroBeka B pesynbraTte
nossnsatoTcs 6onesHu [1].

Ha gaHHbIn MOMEHT O MMIMPUHTUPOBAHHbLIX reHax N3BeCcTHO, 4YTO:

1. Bonbluoe KoNM4YecTBO MMMPUHTMPOBAHHbIX FeHOB He siBnsatoTcst 3PK-koampyrowmmum.
[Nst MHOMMX U3 HUX MeXaHU3M PYHKLNOHMPOBAHMS HEU3BECTEH.

2. OrpoMHoOe KOSiM4eCTBO OHKOreHOB W reHOB MOAABNSAIOWUX pas3BUTUE OMyXornewn
SABMATCA UMMNPUHTUPOBAHHLIM. [lepegavda reHoB sIBAsieTCA BO3MOXHOW OT obowmx
poauTenen.

3. IMNpUHTUPOBaHHbIE reHOB BANAIOT Ha MeTabonuam, paboTy LMTOBUOHOM Xenesbl,
BbIpabOoTKy MHCYNUHA, a Takke HEMOCPEACTBEHHO BIIMAIOT HA CKOPOCTb pocTa nnoaa
N NNaueHThbl.

AHOManuen reHoOMHOro UMMPUHTUHIA ABNSETCA MNy3blpHbIM 3aHOC — AereHepauns
BOPCWH XOpuOHa. PasnnyatoT B CBOO o4yepeb NOSMHbIN U YaCTUYHbBIN MY3bIPHbIA 3aHOC.
[na nonHoro ny3bIpHOro 3aHoca XxapakTepHO aHApPOreHeTU4YecKoe NPOUCXOXOeHne, To
€eCTb BO3HMKaeT Npu OnnogoTBoOpeHun 6e3bsagepHor AWUEKNETKU OBYMS CNEPMUSIMM.
Mpn 3TOM 3MOPUOH M aMHUOH He POPMUPYIOTCHA, HO XapaKTEepHO BO3pacTaHne BOPCUH
XOpWoHa, runepnnasmsa Tpodobnacra. [Mpn pganbHenwem paspacTtaHMM BOPCUH
XOpUOHa BO3MOXHO o0OpasoBaHMe Onyxonem — XOopuoHanuTenuom. HenonHbin
ny3blpHbI 3aHOC obpasyeTcsa B pesynbTaTe ONMOAOTBOPEHUA AWLEKNEeTKM ABYMS
cnepmato3ovgamu. Pasnnums aTux AByX CTagu COCTOUT B TOM, YTO MPU YaCTUYHOM
ny3blpHOM 3aHOCe OTCYTCTBYET PUCK Pas3BUTUS XapUOHANUTenuomMmbl. A B cnydae
ABOWHOIo Habopa >XeHCKNX XpOMOCOM HabnogaeTcs XaOTUYHbIN POCT AMOPUOHASTbHBIX
TKaHENn — rMHoreHus. Takum obpasoM Mbl BUAMM YTO MYXKCKME TEeHbl OCYLLECTBIAIOT
BKNag B TpodpobracT «nuTaHue», a MaTepUHCKNE B 3apoAbllleBble CTPYKTYPbI.

[Ona  XpPOMOCOMHOrO  YpOBHSI  FEHOMHOMO  WMMPUHTUHIA  XapaKTepHbI
ogHopoautenbckne gucomum (OP[l), n3amMeHeHue CTPYKTypbl Y4acTKOB XPOMOCOM
HEeCyLLMX UMNPUHTUPOBAHHbIE NOKYCbl. bonee ApKo reHOMHbIV UMNPUHTUHT BblpaXXeH B
OPL wn ©6bin npeanoxeH B 1980 rogy JOHrenem. PasnuyaioT retepoaucoMuio u
nogucomuto. [lpu retepogucommm B OUNNOMOAHOM Habope [OBE TOMOMOrMYHbIE
XPOMOCOMbI OHOro poamTensd, ¢ pasnuyHbiMu nocnegosartenbHocTamn OHK, a npu
n3ogmcommn Habnwpaetcsa wnaoeHTudHble nocnepoBatensHoctn OHK. Pasnuuator
OCHOBHble 3 mexaHnama gopmuposaHus OP[:

1. YnpoweHune (penykumsi) ogHOM M3 3-X FOMOJSIOIMYHBLIX XPOMOCOM B TPUCOMHOWM
3urore.

2. Adynnukaumsa ogHOM XPOMOCOMbI, MOTyYEHHOW OT poauTens.

3. CnuaHne ogHOCOMHOW raMmeTbl C AUCOMHOMN.
[EHOMHbIN UMNPUHTUHT SABASIETCH NPUYMHON CredyoLwwmMx HacneaCTBEHHbIX
3aboneBaHunin Yenoeeka:

CUMHOPOM CUINbBEPA-PACCEIA. MpuunHOM  pasBUTUA  OAHHOTO
3aboneBaHus ABNSETCA oAHOpoAUTENbCKasi LMCOMUS CEeObMOW  XPOMOCOMbI.
3aboneBaHne HaunHaeT pas3BuBaTbCA  BHYTPUYTPOOHO, Ha 6-7 Hepensax
6epemeHHocTun. Npn aTom 3abonesaHnn HabnogaeTca 3agepXkka pocTa, oTCTaBaHue
B Macce, HeOOpasBMTOCTb HAPYXXHbIX MOJIOBbIX OPraHoB, acCUMETPUS rOfioBbl,
MareHbkoe TpeyrofibHoe nuuo ¢ 6onblwmM N6omM 1 yBenMYeHne MO3roBoro yepena.
YacTtoTta 3aboneBaHusa coctasnsieT 1 Ha 20 000 HOBOPOXAEHHbIX.

CUMHOPOM BEKBUTA-BUOEMAHA. MpuunHOM  pasBUTUA  OAHHOro
3aboneBaHus  gABnsieTcs gucommsa  11-oM  OTLOBCKOM XpOMOCOMbl. [ns  aToro
3aboneBaHusa xapakTepHbl crnegywowme npuaHaki: 60nbLION POCT, Makporroccus,
omdanouene u rmraHtuam. Nocne BocbMu neT pocT 3amegnsercd. Takke, Ans 3aToro
3aboneBaHusa xapakTepeH poCT OTAENbHbIX YacTen Tena, YTo NPUBOAUT K aCCUMETPUM



Tena, KoTopasi pacrnpoCTPOHSAETCA WU Ha BHYTPEHHWE oOpraHbl — ChfaHxXHOMeranus,
ymMepeHHas Mukpouedanus unu rmgpouedanus. Benvka BeposaTHOCTb 06pa3oBaHus
onyxonen. Yactota 3abonesaHus coctasnset 1 Ha 15 000.

CUHOPOM NMPALOEPA-BUINIIN. TMpununHOon pasBuTUA AaHHOro 3aboneBaHus
asndeTca Mukpogeneuns 15-om MaTepuHCKON XPOMOCOMbI, @ UMEHHO 7 reHoB B 15-o1
XpomocoMe Ha ydactke 15Q12 otcytctBytoT. [Ana aToro 3aboneBaHusi XxapakTepHbI:
n3bbITOYHbLIN BeC, OTCTaBaHWe B pOCTe, FUMOroHagM3M, YMCTBEHHasi OTCTasnoCTb,
HapyLleHue KoopauHauun, 3aTpyaHeHHas pedb, YPOBEHb UHTESNEKTA HUXe CpeaHero,
BHYTpPUYTpOoBHO Habnwgaetcsa cnaboe weseneHne nnoga. K rogy dopmupyetca
rmnepdarns, npoAOCIHKUTENBHOCTL KU3HM 25-30 net. Yactota 3aboneBaHus
coctasnget 1 Ha 20 000.

CUHOPOM 3HIENbMAHA, CWHOPOM «CYACTIIMBOWU KYKIbly,
CUHOPOM CYACTIIMBOAM MAPUOHETKW, CUHPOM METPYLUKW. MpuunHon
pas3BuTua gaHHoro 3aboneBaHus sABNseTcs Mukpogeneums 15-om  OTLOBCKOM
xpomocombl. lNposBnseTcs B NocTHaTtanbHOM nepuoge B TevyeHun 6-12 mecsues
Xn3Hn. 3aboneBaHne conpoBOXAaeTca AedEeKTOM MCUXUYECKOro  pasBUTUS,
yBeNUYEHNe HWKHEN YentCTW, BbICYHYTbIM $S3bIKOM, YacTbiM MNPUCTYNOM CMeXxa,
pegko pactywme 3ybbl, XnonaHbe B agowun U cneunduyeckoe  BblpakeHue
nnuya.yactota 3aboneBaHusa coctasnseT 1 Ha 20 000 [1,2].
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