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KPATKUE
PE3YJIbTATDI

WccnepyemMbii:

Mccnenyemblid MaTepuan:

BeligeneHHas rannorpynna:

BoigeneHHaa MyTauuma no Y
XpOMOCOME:

OcHoBHaA pacosan
NnpMHagneMHoCTh:

Coyposus

HapawneTaHe

Typxn

Yam Sonsue NDoOUSHTOR MOOSW SRMAKTCH HOCHTENEMMK
OOHOA rannorpynne B PaMKox aTHOCO — TeM Gonee ox
oaHoponeH, BonbUMe HOUWK OSBMHD CASHKWAMCE W3
HOCHUTENEA POINKMYHLIX MONNOMEYTIN, TO BCTE NOOed,
HMEI0LME DO3HOE NPOMCAOKOEHWE.

Fannorpyning G BCTPEYOETCR NMoEMMYLLECTERHHD B
UesmpaneHon Cutups, LiestpansHon Aavu 1 cpenm
xopeHHLx amepuraHues, MNprbnuarmensro 90%
ADKOMYMB0BLX KODEHHL OMERHUKOHLEE
NPWHOLNEX0MN K rannorpynne G, W BCe oHW
NpoWaoLwnn ot BeTer Gla2al (L54), ekmouasn
poanvuHme cytknans Gla2alal (M3) u Qla2ala?
{Z780).

Hpanus

B Eepone rmnnorpynna Q BCTREY0ETcH B OCHOBHOM B
iorHor socTr LUseuwm (5%), cpenw espees-awxenaan
[5%), o TaKKe B pOZTAYHEX MAORKPOBOHHEX CUOraX B
UBHTPQNEHOR K BoCToMHOR EBpone, TakMx koK pervoH
TpaxiwKn PoHo-Anensl, sHaR CHLIMTHA, KRHaS
AopEaTMR, CEBapHOA YOCTe, Cepbua, yacti [Nonswm 1
YrpauHe, VICCnenosaTend TOKKE DaHODY AT 6,1%
rannorpynnet G w3 412 oSpoiuoe © OCTROEa XEAD HO ore
Xopeaomum [conposoknoeTtcs 2% rannorpynns F MtOHK
BocrouHon Azl



BO3HUKHOBEHMUE
FANJ10Orpynnbl
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BpemMsa BO3HUKHOBEHUS:

MecTo BO3HUKHOBEHMUSA:
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Y-XpOMOCOMHbI AfAM — MOHATUE N3 APXEOreHETUKM,
0603HAYAOLLEE HOMBONEE BNN3KOro O6LLEro Npeaka
BCEX HbIHE XMBYLLMX JIIOAEM MO MYXCKOM JIUHUN. DTO UMS
He 0603HAYCEeT OLHOIrO KOHKPETHOrO YenoBeKd, TAK KAK
reHeTuyeckmne UCCrneqoBaHMUS MOCTOSAHHO MEHSIKOT OLIEHKM
XMU3HW BAUXAMLLIEro OBLLEro NPEaKA.

Y-XPOMOCOMHbIN AOM QNIEropuyeckn HO3BAH B YECTb
éuénenckoro AoOMa, HO OH He 6bl1 NePBbIM UK
€OMNHCTBEHHBIM MY>XUYMHOW CBOEIO BPEMEHM.
Y-XpOMOCOMQ YefloBEKA SBSETCS MONOBON
X[POMOCOMOW, NePEefatoLLIENCS NCKITIIOYNTENBHO OT OTLA K
CbIHY, 1 OT Y-XPOMOCOMbI «ALAMO» OOMKHbI MPOUCXOONTb
Y-XPOMOCOMbI BCEX CEMOAHSALLHNX MYXYMH.
CoBpeMEeHHWKN Y-XPOMOCOMHOro AQAMA 1 XMBLUME A0
Hero MyX4YnHbl Menu opyryto Y-XpOoMOCOMY, OOHAKO NX
pPOL, MO MY>XCKOWM IMHUM CO BPEMEHEM OblfT O60PBAH, M1
TAKMM O6PA30M, MOTOMKM Y-XPOMOCOMHOIro Afama no
MY>XCKOW JTMHUW CO BPEMEHEM BbITECHWIN 13 MOMYNALMN
nogen gpyrmue Y-XpOMOCOMHbIE ramniorpynmbl.
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MNpuénuantensHoe Bpems CyLLIeCTBOBAHMS
Y-XpOMOCOMHOro AgamMa onpegenseTcs METOAOM
MONEKYFPHbIX YACOB: 3HAS KONIMYECTBO OCHOBAHWI B
XPOMOCOME U YACTOTY UX MYTALMA, MOXHO ONpenenunTb,
CKOJIbKO MPOLLO BPEMEHW C MOMEHTA MOSIBIEHMS
XPOMOCOMBI. Y-XPOMOCOMA UMEET MANEHbKYIO JIUHY U
HW3KYKO YOCTOTY MyTALMA. DTO 30MenseT
NOSHTUOUKALMIO MONIMMOPPU3MA XPOMOCOMbI U, KOK
CNefCcTBME, CHUXKAET TOYHOCTb OLEHKM YACTOTbI MyTALMM
Y-XpOMOCOMBI.



MHOOPMALUA O NONTYYEHHOU FANNTIOrPYNNE




BPEMA N MECTO
MPOUNCXOXOEHUA

Fannorpynna Q2 ndyyeHa HA AAHHbBI MOMEHT AOCTATOYHO HEMToxo. OHA PABHOMEPHO PACAPOCTPAHEHA OT
TyPKMEHNCTAHA, 0O APOBUIACKOro MNOlyOCTPOBA HA tore 1 PpaHumm Ha 3anage, 3aTPArnmeas 60sbLLYIO YACTb
3anagHon Asum 1 EBponbl. KonmuecTtso HocuTenen rannorpynnsl Q2 He NPEBLILLAET 2% OT OBLLETrO YMCAA FPAXAAH
TOWM UMW MHOV CTPAHBI, FAE 3TA raniorpynmna 6bid 06HAPYXEHA.

BosHukHyB BeposiTHO B LieHTpansHom A3unm, Bo BpeMeHa BepxHero Naneonuta rannorpynna Q2
PACNPOCTPAHANACH MOBCEMECTHO MO 3anagHom A3mm 1 EBpone. o NpoLlecTBUM MHOTUX JIET MOTOMKM €€ MEPBbIX
HOCUTENel BCTPEYAIOTCS BO BCeX YACTax 3anapHom Asum, BrnoTh 40 Memera, a Takxe B BoctouHom, LieHTpanbHow,
IOxHOM 1 3anagHon EBpone. Apxeonornyeckmx MaTepmanoB s Q2 Noka He O6HAPYXEHO.




CXEMATUYHASA UNIOCTPALUSA YEJTOBEYECKUX MUTPALIUA
C FANJIOrPYNnMnou Q2



PACINMPOCTPAHEHUE
B HACTO4LLEE
BPEMY

Bornee KoMnakTHoe
pacnpocTpaHeHne MOXXeT FoOBOPUTb
06 O6LLHOCTU NPOUCXOXKOEHUSA
Nogen B KOHKPETHbIX permoHax

M CTabUNbHOM CyLLIeCTBOBaHUM
nonyndauumn, a 6onee paccedHoe
pacnpocTpaHeHne — 06 aKTUBHbIX
MUrpaumax n/unn gpaMaTuyecKux
CO6GbITUAX B UCTOPUN

Adpurka

AscTtpanua n OkeaHus

EBpona

CeBepHada n OXxHaa AMepuKa

A3uqa

20

40

60

80

100



C/TIOBAPD
TEPMUHOB

NcecnepgoBaTtb HK MoyxHO B pa3pese STR
1 SNP MapkepoB. B Hallewn 6a3e yrke bonee
2000 ob6pa3uoB [JHK Kak no Y xpoMocome,
Tak U Mo MutoxoHapwuanbHom JHK. Mbl
pa3paboTanu crieymanbHyo TEXHOMOM MO
CpaBHEHWMSA KOTOpas MO3BOAUT HAUTU
Baluumx 6mMxKanLLInNX POACTBEHHMKOB He
BbIxoasa M3 goma. Mpum STR nccnegoBaHmm
Mbl BUOWM, 4TO 50 % OHK Mbl nonyymnm

oT oTua 1 50% oT MaTepu, OHK, B CBOIO
oyepenb yHacnegoBanm nx ot 6abyluek

M genyliek. Takim o6pa3oM ABotopogHoe
POOCTBO OacT He 6onee 12.5% noBTopeHMI.

NccnepgoBaHue no SNP MapkepaM -
MOKaYKeT POACTBO He BMXKe YeM, Tpex-
UeTbIPEXIOPOOHOE, HO MOKAXKET, AaXKe ecnu
Bbl UMenun obuimx npenkos 6onee 2000
neT Hasag.

NccnepgoBaHme no STR Mapkepam -
MOKaYXeT POACTBO He Aasblie 2 IopOaHOrO,
HO MOKaXKeT Balumx 6nmKanimx
pOoaACTBEHHWMKOB (00 10 NokoneHua).

fannorpynna — rpynna CXOXWUX FANMIOTUNOB,
MMEIoLLMX OB6LLEero npenka, y KOToporo npounsoLwna
mMyTauund, yHacnegoBdHHdAd BCeMWU MOTOMKAMMU
(0OBBIUHO — OOHOHYKIEOTUAHbLIA MOAMMOPGUIM).
TepMUH «ranaorpynna» LWMPOKO NPUMEHSETCS B
NOMyNALUMOHHON FEHETUKE U FreHETUYECKON FreHeanornm
- HAYyKe, M3y4ddaiollen reHeTUYeCKYy UCTOPUIO
yenoBeyvyecTBd, C MOMOLLbIO UCCNegOBAHNS FAMnIorpynmn
Y-xpomocomsbl (Y-OHK), MutoxongpuansHon OHK
(MTOHK) v TKM-rannorpynnsl. feHeTnyeckmne Mapkepsi
Y-OHK nepepnatotcsa ¢ Y-XpOMOCOMOM UCKTKOUNTENBHO
Mo OTUOBCKOW IMHUK (TO €CTb OT OTLA CbIHOBbAM), O
mMapkepbl MTOHK — no MatepuHckon nuHum (OT MaTepw
BCeM geTaM). TakMM 06pA30M, MyXUMHbl SBAAIOTCS
Hocutenamu mapkepos Y-OHK n MTOHK, a XeHLmHbI -
Tonbko MTAHK. fannoTunbl N0 AyTOCOMHbBIM MOPKEPAM
NPEOCTABMNE-Hbl 'Y MYXUMH 1Y XEHLLMH.

OHK — (desokcnpunBoOHYKIEeMHOBAs KMUCIOTA)
MakpoMonekyna (ogHa 13 TPEX OCHOBHBLIX, OBE
opyrne — PHK u 6enku), obecneumsaro,as

XPOHEeHWe, Nepenady 13 NnoKONeHUs B NOKOAEHNE U
PeanM3aLmiO reHETUYECKOM NMPOrPAMMbI PA3BUTUS U
OYHKLMOHUPOBAHUS XMBbIX OPraHu3aMoB. Monekyna
OHK XpaHWT 6uonormyeckytro MHPopMaALMIO
B BMOe reHeTUM4yeckoro Kopad, COCToslero wm3
nocnefoBATENLHOCTU HykneoTugos OHK cooepxut
MHPOPMALMIO O CTPYKTYPE PA3nYHbIX BMaos PHK 1
6EenKoB.

Y-xpoMocomMa — OfHO M3 [BYX MOJIOBbIX XPOMOCOM
B CMCTEME XPOMOCOMHOro onpepeneHns nona
XY, KOTOpasg BCTpeYaeTcsd y MHOMMUX XWUBOTHbIX,
GOMbLUMHCTBA MIEKOMUTAIOLLMX, B TOM YMCIE YenoBeka.
Copepxut ren SRY, onpepensgtowmnim MyXCKOM
NOJST OPraHM3Ma, A TAKXE reHbl, Heo6XoanMble And
HOPMANBHOrO GOPMUPOBAHNA CNEPMATO30UAOB.
MyTaumm B reHe SRY MoryT npuBecTu K OpPMUPOBAHMIO

XEHCKOro opraHmama c redotunom XY (cuHgpom
Ceanepa). Y-XpOMOCOMA YENOBEKA COCTOUT U3 6oree
4eM 59 MUNIMOHOB NAP HYKNEOTUAOB.

MutoxougpuanbHas AOHK (MTAHK) — [OHK,
Haxopauwasacs (B otnuume ot amepHom OHK) B
MUTOXOHAPUSAX, OPFrAHONOAX SYKAPUOTUYECKUX KITETOK.
[eHbl, 30KOAMPOBAHHbIE B MUTOXOHAPWANbHOM OHK,
OTHOCSITCS K rpynne Naa3MareHoB, PACMONO-XeHHbIX
BHe aapa (BHe xpoMocoMbl). COBOKYMHOCTb 3TUX
dAKTOPOB HACNEACTBEHHOCTWN, COCPENOTOUYEHHbIX B
LMTOMSIO3Me KNIETKM, COCTABNAET NAA3MOH OAHHOIO
BUOQA OPraHM3MOB (B OTNIMUME OT reHoMAa).

STHOreHOMMUKA — PA3AeN reHeTUKd, M3ydatoLLni
9THMYECKOoe pas3HooB6pasne naen Ha OCHOBe
PEKOHTCPYKLIMKN X TeHETU-YEeCKOM UCTOPUM

Apxeonoruyeckas KynbTypa — COBOKYMHOCTb
MOTEPUANbHBIX MAMATHUKOB, KOTOPbLIE OTHOCSTLCS K
OLHOW TEPPUTOPUM U IMOXE U UMEIOT OBLLME YEePTbI.



