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[lepBble paboTbl B NONYNALMOHHOM
bunonorum n reHeTuke

NccnepoBanua @.1. [JobpxxaHCcKoro
reorpadomnyeckou u
BHYTPMNONYNALUNOHHON N3MEHYNBOCTH
D0OXbUX KOPOBOK.




A 9TO XyKn U3 XapburHcKom
nonynaunu, NoOMMaHHbIe Ha
Tonone okosio KPU

®.I".[JobpkaHcKkoro nccnengosarn
reorpaomyeckyo u
BHYTPUMNOMYNSLWUOHHYIO
N3MEHYNBOCTb BOXbUX KOPOBOK.




[Tonynaumsa — COBOKYNHOCTb (rpynna) ocoben
onpeaeneHHoro Buaa, B TedeHme 6onbLuoro
4ymucna NoKoNIeHNN HacenaoLwmx onpeaeneHHbIn
apean (Tepputopuo) U UMELLNX BO3MOXHOCTb
CKpelumBaTbCs OApYr C ApyroMm.

OOWwHOCTb MHONBNOYYMOB, CBSA3aHHbIX
npouncxoxaeHunem (poacTBoMm),
cKpewmBaHuem (rmopunausaumen) un
OOLLIHOCTbIO TEPPUTOPUMN.

[[eHodoHO — COBOKYMHOCTb FrEHOTUMNOB BCEX
ocoben nonynaunm

[Tlonynauna — eanHMUa 3BOMOLMOHHOIO
npoLlecca. 9BOMouUnA HaYMHaAETCs C Nonynauun.




[ eHeTuKa nonynauun

[MonynsunoHHas reHeTuka n3y4vaet

‘reHeTnyeckKkoe pa3Hoo6pa3|/|e B nonyndaunax m

0 KakMM 3aKOHaM OHO MeHHAeTCS
BO BPEMEHM (B psay NOKOSIEHUN) U

B NMPOCTPaHCTBE (B pa3HbIX YacTax apeana)



3akoH Xapan-BanHbepra

[x. Xapgn (matemaTtuk) n . BanHbepr
(Bpay), 1908 r.

PaccMoTpum OguH reH, y KOToporo ToSbKO
nBa annend, A v a,

yacTtota A — p, Yyactota a — q, p+q=1,

TOraa 4YactoTbl reHoTunoB AA, Aa, aa oyayr
criegytouimne:

(p*+q)? = p*(AA) + 2pq(Aa) + g*(aa)

OTOT 3aKOH OyaeT BbIMOMNHATLCA B
ngeanbHOW nonynaunn



3akoH Xapaun-BanHbepra

reHOTUNbI: AA Aa aa
BEPOATHOCTU
(4acToThbl): p? 2pq q°
- AN /
rameTbl: A A A a a a
A a(ptqg) X A a(ptq)
p>+ pq=p*+p(1-p)=p pA  |qa

PA p? AA | pq Aa

[ eHeTn4eckas

CTPYKTypa nonynsauum ga pq Aa g¢ aa




3akoH Xapan-BanHbepra

[1na BbINONMHEHNA 3TOro 3akoHa nonynauus
OOJKHa MMeThb crieayrolime CBOUCTBaA:

1) HOBble MyTaLMN B AAHHOW NONynsaunn He
NOSABNAOTCS;

2) nonynauns n3onupoBaHa — HET MUrpauum
ocoben-HocuTerien reHos;

3) nonynaunsa 6eckoHe4YyHo BeNuKa, 0gHo
criy4amHoe cobbITUE HE MOXET U3MEHUTb
4YacToTy annens;

4) naHMUKCcUA — poguTenbCckMe napbl obpasyloTcs
crny4amHo, He3aBMUCUMO OT reHOTUNa;

5) BCe annenun oguHakoBO BIIUAOT Ha
XKM3HECMNOCOBOHOCTb, FEHOTUMbI BbKUBAKOT
OVHaKOBO.



3akoH Xapaun-BanHbepra

MeHageneBckoe HacneaoBaHME HE MEHSET
4acTOTbl anneneu B nonynaunn.

PaBHOBecue ycTaHaBNMBaeTCHd B NePBOM
NOKOJTIEHUN U COXpaHAEeTCA.

DaKTopbl, KOTOPbIE MEHSAIOT FEHETUYECKYHO
CTPYKTYPY NONYNALNN:

* OTboOp

* MyTauuu

* Murpauumn ocoben

* CnyyauvHbin gpend reHos

* N3ongauuga

* /3bunpaTernbHOE CKpeLnBaHmne



dakTopbl 3BONKOLIMN NOMYNALNN.

OT160op NpoTUB HOCUTENEN ONpeaesieHHOro
reHoTmna (3esIeHoro).

Predstor eats
the more easily

_ . resutting in
zeen heetles AN incresse in
lacking the birawvn gere
browwn gene. ..

frequency.



OT60p B nonynauun

[MpncnocobneHHOCTb- Kakas Aons ocodemn
BbDKMBAET:

W, ,- npucnocobneHHocTb reHoTuna AA

W.,_- npucnocobneHHoCTb reHoTuna aa

W,.- npucnocobneHHocTb reHoTMna Aa
(Hanpumep, W, _.=0.8 — BbkuBaoT 80% ocoben)
W=pW,,+2pq W, +p? W, —cpegHas,

CyMMapHasa npucnocobrieHHOCTb nonynaumm

pz Wi,/ W+ 2pq W,, W+ pz W,/ W=1
KoadppuumeHTt otbopa: s=71-W



YpaBHEHME ANHAMUKN NONYNALNN:
Ap=p(n+1)-p(n)= p(n) (w,-w)/w

[loka w, oTnM4aeTcsa OoT w, 4acToTbl rameT byayT
MEHSTbLCS

a) w,>w_,>w,, npucnocobneHHoctb AA HMxe, YeM cpeaHAd

0) w,,>w_ ,>w_ npucrocobneHHoctb AA Bblille, YeM CpeaHsas



OT60p NpoTUB peLeCCUBHbLIX FOMO3UroT
Cny4an, Korga roMmo3uroTbl fieTaribHbl
[‘eHoTUN: AA aa
[TpncnocodbneHHocTb W: 1.0 0

9= q/(1+tq,)

q,- Ha4yanbHaga Yyactota annend, t-yncrno
NMOKONEeHnn



OTOOp NPOTUB PELLECCUBHBIX TOMO3UTOT
IamMeHeHune 4YacToTbl fieTanbHOro annens

lokonenune




OTOOp NPOTUB PELLECCUBHBIX TOMO3UTOT
IaMeHeHne YyacToTbl NeTanbHOro annens
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OTbOOp NPOTUB reTepo3unroT:

wAa<wAA, wAa<waa - Ou3pynTuUBHbIN OTOOP.
['eHOTUN: AA ( Aa\ aa
[lpncnocobneHHocts W: 1.0 \ W,. ) 1.0

I3ameHeHne 4YacToThbl ansena 3a o4HO NOKONEHNE:

Aq= q’-q=spq(q-p)/(1-2spq)
[Tonynauuna B paBHoBecuu, korga A q=0,
q=pP
PaBHOBecue A L
HeyCTON4YMBOE

[Tpnmep: Pe3yc-KOHMNUKT,
Korga maTb U pebeHoK 7
HECOBMECTUMBbI MO pe3yC- O A

doakTopy KpoBU y oy 1




[1lpenmyLLecTBO reTepo3nror:.

wAa>wAA, wAa>waa - oTOop B Nonb3y reTepo3unroT —
cbanaHcmMpoBaHHbIN MONMOPOU3M

[ eHoTUM: AA\ Aa aa
[MpucnocobneHHoctb W: | W,, ] 1.0 { W_,

-s/ 1.0 -S4
3ameHeHne YacToTbl annend 3a 04HO NOKONEHUE:

A g= q’-q=pq(s,p — s,q)/(1 - s,p?- s,q°) S,— oTbop
PaBHoBecue HacTynaeT, korga A g=0, To ecTb npotne AA,
sp — S,q=0 4 ¢ s, — oT6op
PaBHOBECHbIE YaCTOThI: npoTuB aa
q=s,/(s, +s,)

=s./(s, +s -
Roicr. " T N fu
CepnoBugHo- Y__’ p,

KNneToYyHas aHeMus 1



MyTaunum MeHarT YacToTy annens

MyTauMoHHbIN npouecc A=>a
P =PrHP=P(1- U)
Ap:pm = P=PHP-P= - HP;

YactoTta myTtauum A 10~ Ha 1 rameTy Ha
1nokoneHue u= 10~

S -
0.5 " 0.45—2000 nokoneHnn - 4acrtoTa
annens ymeHblUuunacho



Murpauuu:

M - CKOPOCTb MUrpauunn, 4oNa MUrpupoBasLLUX OCcObewn
p —yacToTa annena A B OCHOBHOW nonynaunu

p,, —4acTtoTta annensa A y MUrpaHToB

Ap=m(p,, - p)

YacTtoTa byget
MEHSATbCA, NoKa
pasnuyarTcs
4acTOoThl
annenen B AByX
nonynaunax

rezults in an
increase inthe
freguency of
brown genes



Opeud reHoB
MoaennpoBaHne U3MEHEHUA YaCTOT annenen npun pasHou
yucneHHocTu nonynaumn N=25 n N=250.
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[pend reHoB — criyyamHoe U3MeHeHne 4YacToThbl annenen.
[TponcxoauT NpU HU3KMX YNCIIEHHOCTAX MONynaunn.




ABneHnsa «dddekT ocHoBaTeNA» N «BYTbITOYHOE ropPIo»
CBSAA3aHbl C PE3KUM U3MEHEHMEM YNCIIEHHOCTM MOMynsumn
N cnyyvyauHbIM U3MEHEHWEM YacCTOoT asnsieneun

N3onauus: P T z
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N3bupatenbHble CKpewnBaHUA
MHOpUANHI — BNIM3KOPOACTBEHHbIE
CKpellmBaHUS

[ToBbILLIEHNE TOMO3UTOTHOCTW.

[1posiBNeHmne peueccuBHbIX annenen.
OcnabneHne ocoben — nHOpegHaa genpeccus.
[loBbilLEHNE PEHOTUNMNYECKON N3MEHYNBOCTMN.

[donsi roMoO31roT Npu CKpeLiMBaHUAX:

CamoonnoaoTBopeHue Yo
bpaTtbs n cecTpsbl Ya
[Jana-nnemMmsiHHuLA 1/8
[1BotopoaHblie bpaTba U cecTpbl 1/16

TpotopogHbie bpaTbsi U CECTPDI 1/64



* B nonynauun 16 % nogen nmetot rpynny Kposu N.

Onpegenute gonto nuy ¢ rpynnamm kposn M MN B aTon
nonynsauum npm ycrnosmm NaHMMKCUMN.

—*—
—_—

[0 HEKOTOPbLIM AaHHbLIM YacTOTbl ansieneun rpynn Kposu
cuctembl ABO HaceneHusa AHMUKM NpeacTaBneHbl B
Tabnuue:

YacTtoTbl anneneu
A IE °
AHrnnyaHe 0.251 0.05 0.699

OnpepenuTte Yactotbl deHoTunoB A, B, AB n 0.

~_ 2L o
— - —

* YacToTthl rpynn kposu cuctembl ABO B ogHOM nonynaumm
YyesrioBeka cnegyroLime:
A=0.45, B=0.13, AB=0.06, 00=0.36

OnpepgenunTe YacToTbl Bcex anneneun reHa /



Moaenb nonynsauun apo3odpunbi.
B onbITe B 0gHYy KynbTyparnbHyo 6aHKy nocagunum
30 nap (cameu+camka) opo3odousn ANKoro Tuna (roMo3uroThbl) u

60 nap c ApKo-KpacCHbIMU rnasamu (peLeccuBHbIN MPU3HaK).
Kakoe COOTHOLLEHME NO OKpAaCKe rnas Bbl OXXUOAETEe
nonyymtb B F6 npu ycnoesuu

NaHMUKCUU, OTCYTCTBUU MyTauMn u oToopa?

~— ™ B 6aHky, rae cugenu 9 caMok Apo3ocun
— C caMuamMu gQMKoro Tmna (romMmo3uroThbl),
3anonasfa onfog4oTBOPEHHAd caMKka U3
OpYyron nuHuUmM ¢ mytaumen miniature —
ManeHbKMNE KpbISiba.

T CKONbKO MyX JOMKHO ObITb B MNOMYyNALNN,
— YTOObI Mbl CMOINM OOHAPYXNTb XOTHA Obl

~______“  OfHY MyXy C ManeHbKUMW KpbINbAmMmn?




B HekoTOpbIX nonyndaunax EBponkl YacTtoTa
bone3Hun Tasg-Cakca, Hacneagyemom no
peueccmBHomMy Tuny, coctaenset 4x10-3.

KakoBa yactoTta HocuTenem reHa aTou
oone3Hun?

Ha kakoe 4yuncro ocobeu B nonynsauyum
npuxognTca ogmH HOCUTENb?



EBreHunka - y4eHme o cenekymm YenoBekK, O MyTAX
yNy4lleHna ero HacneacTBEHHbIX CBOMNCTB. Y4YeHune bbino
npmn3BaHO OOPOTHLCS C SABMIEHUAMU BbIPOXOEHUSA B
4yesiloBe4YeCKkoM reHodoHae

B nonynauun, coctodwen ns 100 mnH nogen, 40 Thbic.
nopakeHo 3aboneBaHneM, Bbl3bIBaEMbIM PELIECCUBHbBIM
reHOM.

Ecnun atum nuuam 3anpeTuTb poXxaTb AeTen U ecnu
YMCMNEHHOCTb NOoNynAuUnUN He N3MEHUTCH, TO CKONMbKO
bornbHLIX OyaeT B crneayowem nokoneHnn? Yepes 10
nokoneHmn? Yepes 250 net?



OnpegenuTte, Kakasa n3 NpuBeaeHHbIX HUXKe
nonynsiuum HaxogmuTcsi B COCTOSIHUM

paBHOBECUS:
a) 100 % AA
6) 100 % aa
B) 100 % Aa

r) 1% AA, 98 % Aa, 1% aa

n) 32 % AA, 64 % Aa, 4 % aa

e) 4% AA, 32 % Aa, 64 % aa

[Toyemy HekoTopble NoNynsUum HepaBHOBECHbI?



Okono 8% My>X4nH B NONynsiLnum MMELOT KPaCHO-3EMEHYIO0
LBeToByto crienoty. OTBeTbTE Ha crefytoLime BOnpoch,
npeanosioXmne criyv4anHble B OTHOLLEHNN LLIBETOBOW
CNenoTbl CKPeLLUBaHUS.

1) Kakon oxupaeTtca gons XXeHLWWH ¢ LBETOBOM CNeEnoTomn?
2) Kakaga gons *eHLWWH reTepo3nrotHa?

3) Kakas oxxngaeTtcs 4ons My>XXUYuH, UMeKLLMX HopMarbHOe
3peHune, Yyepes aBa NOKONeHNA?

Ha ocTpoB BETPOM 3aHECIIO CEMEYKY OHOMNETHEro
CaMOOIMbINAOLLErocsi pacTeHUsi, reTepo3nUroTHOro rno
OZIHOMY T€EHY.

[TycTb BCe 0cobu BbIKMBAIOT, NPON3BOAA OO4HO MOKONEeHne
B rod. Kak 6yget BbirnsggeTb Nonynaumsa Ha oCTpoBe
yepes 3 roga? Yepes 5 net? BoiBegute doopmyny.



CuHgpom ['ypnepa (Hurler) — aTo reHeTU4eckn obycnoBrieHHOEe
HapyLleHne obMeHa Mykononucaxapuaos, 00Me3Hb HAKOMMNEHUS,
CBsi3aHHada C He4OCTaTOYHOCTbLIO JIN30COMarbHbIX pepMeHTOoB. Ero
XapaKTepHble MPU3HaKN: ManeHbKUn poCT, yMCTBEHHAA OTCTaNnoCTb
N pasfiMyHble KOCTHble ypoadcTBa. ATOT CUHAPOM HacneayeTca rno
peueccMBHOMY ayTOCOMHOMY TUny (Xpomocoma 4).

[1peanonioXmnm, 4To Bbl KOHCYIbTaAHT B O0ONbHULE, U POACTBEHHMKN
BOSIbHOM XXEHLWMHbI C cnHapoMoM ['ypnepa obpaluatoTcsa K Bam 3a
KOHCYJIbTaunen OTHOCUTENBHO AeTen B NriaHupyemom bpake. Bobl
3HaeTe, YTo bonesHb YpesBblvyanHO peaka (1 6onbHOU Ha

100 000), a 6onbHbIE NMOAN DaKTUYECKU HUKOrAa HE OCTaBNSAOT
noTtomMmcTBa. [nemsaHHMUa — 4oYb 340POBOro 6paTa XXeHLWMHbI C
cuHgpomom ['yprnepa — cobupaeTca BbINTU 3aMyX. YTO Bbl
nocoBetyeTe?

Hapucynte pogocrnosHyio.

YKaXute BEPOSATHOCTU poxaeHust 6onbHbIX aeTen B dyayLiem
bpake.






Mo aTomy rpadouKy MOXXHO onpeaenuTb YacToTbl annenen Unm reHoTUNos,
ecnu nonynaums paBHOBECHas

. affechad Catrier . hoiTTial

g

100%
]
S
T
=
=Yl
40
S
20
1005

033

Farcant it sach category, rmndon bresed

0% 10 20 3 40% SO B2 70 B0 9& 1002
Gene frequency



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33

