Jexuusn Neb

Ye10BeK KAK 00BEKT N'eHeTHYCCKHX
uccjaenoBaHuu. Meroabl H3yUYeHUS TeHETUKH
yejioBeka. MeauKo-reHeTu4ecKoe

KOHCYJAbTUpPOBaHUeE. IIpeHaraabHast (1opoaoBas)
AMATHOCTHUKA.
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OcHoeHble MemOoObl UCCICO008AHUA 2CHEMUKU
YyeloeeKa:

I'eHeasiornyecKkum
biausHenoBbIN
buoxumMuyeckuu
Jlepmaroriiupuueckum
IHuToreHeTHYeCKUMU
IHHonyJasiMuOHHO-CTATUCTHYECCKUHU
MoekyasipHo-reHeTudecku (Meroa aHajausa JIHK)
I eHeTHKHM COMATHYECKUX KJICTOK
buosornyeckoro MoaeJTUPOBaAHUA

MareMaTu4ecKoro MojaeaupoBanus (Ououngopmaruka)



YciaoBHBIE
0003HaYeHNsl,
NPUHSATHIE IPH
COCTABJICHUH
POAOCTOBHBIX:

Malk

Female

Mating

Parents and
chikdren:

1 boy: 1 girl

(in order of birth)

Dizygotic
(nonidentical twins)

Monozygotic
(identical twins)

oL P o b

Sex unspecified

2l &

L

Number of chikdren
of sex indicatad

Affectad individuals

Heterozygotes for
autosomal recassive

Camrier of sax-linkad
recessive

Death

Abortion or stillbirth
(sex unspeacified)

Propositus

Method of identifying
persons in a pedi-
gree: here tha pro-
positus is child 2 in
generation ll, or 11-2

Consanguingaous
marriage

Figure 2-12 Symbols used in human pedigiee analysis. [After
W. F. Bodmer and L. L. Cavalli-Sforza, Genefics, Evwlution, and Man.
Copyright 1976 by W. H. Freeman and Compary.]




Tunel HAC/IETOBAHUS MPU3HAKOB

y < R N

MoHOTreHHOoe IHoaurenHnoe

AYTOCOMHO-IOMUHAHTHBbIN;
AYTOCOMHO-peleCCUBHBbII;

CuenjieHHbIN ¢ X-XpPOMOCOMOU
peuecCuBHbIN;

CuemjieHHbIN ¢ X-XpOMOCOMOU
JOMMHAHTHBIN

CuemjieHHbIN ¢ Y-XpOMOCOMOM
(roJ1aHAPUYECKUH)



o> B E

AyTOCOMHO-TOMUHAHTHBIH :
boiabHbIE B KaXKI0OM MOKOJIEHUH (IOMUHAHTHBIN);
boubHOM pedeHOK Y 00JIbHBIX poauTeIel (IOMUHAHTHBIN);
BoJieroT B paBHOil cTeNeHH MYKYMHBI ¥ jKeHIIUHBI (ayTOCOMHBIN);
HacienoBanue uaeT 1o BEPTUKAJIM U 110 TOPU30HTAJIH;

BepositHocTh HacsienoBanus 100%, 75% un 50%.




IHommpakTniansa

55 55
55 55

..,J,ma.gésﬁ:&ﬁﬁéé&

3 afflicted c g
6.6 66 6.6 6.6

v 12 normal
(D)

Figure 2-18 A 1ate dominant phenotype of the human hand.
(a) Polydactyly, a dominant phenotype characterized by extra
fingers, toes, or both, determined by an allele P. The numbers
in the accompanying pedigres (b) give the number of fingers
in the upper lines and the number of toes in the lower. (Note
the variation in expression of the Pallele.) [Part a, photograph
© Blophoto Assoclates/Sclence Source. |



CeMeliHas nceBI0aAXOHAPOIIAZUSA

Figure 2-15 The human
pseudoachondioplasia phenotype,
Hustrated by a family of five sisters and
two brothers. The phenotype is
determined by a dominant allele, which
we can call D, that interferes with bone
growth during development. This
photograph was taken upon the amival
of the family in Israel after the end

of the Second World War.

[UPI/Bettmann News Photos.]




AYTOCOMHO-pPeLeCCUBHbIN:

boJbHBIE HE B KaK/I0M NOKOJIEHUN

Y 310poBbIX poauTese 00J1bHOM pedeHOK;

boJieroT B paBHO# CTENIEHU MYKYUHBI M KCHITUHbI;
HacienoBanue ujaer npeuMyuieCTBEHHO 10 TOPU30HTAJIH;

BepositHocTh HacsenoBanus 25%, S0% u 100%.

(PeHUIKEeTOHYPH I, MyKOBUCIH/03, CEPIIOBUIHO-KJIETOYHAS AHEMMUS. ..)



CuemjieHHbIN ¢ X-XpOMOCOMOM penecCUBHbIN:

Bo/ibHbIE HE B KAK/I0M IIOKOJIEHNH;

Y 310poBBIX poauTesiel 00JbHON pedeHOK;
boJsieloT npeuMyeCTBEHHO MY KYUHbI;
HacJienoBanue ujaeT B OCHOBHOM 110 TOPHU30HTAJIH;

BeposiTHOCTH HacjienoBanusa 25% ot Beex gereid 1 S0% y MaJIbYUKOB.

(remodunus, (5

MbIIICYHASA
aucrpodus,
NAJTbTOHM3M ...)




| xA%A (I xay

I XAy XAYA d) XAY

Il & O O

1 2 3 4
XaY JAY XAXa XAXA

Figure 2-25 Pedigiee showing X-linked recessive alleles

expressed In males. These alleles are carried unexpressad

by daughters in the next generation, to be expressed again
in sons. Note that [[-3 and |11-4 cannot be distinguished

phenotypically.



George Il

Generation

Edward Louis Il
Duke of Kent F Grand Duke of Hesse

Prince Albert Queen Victoria O—{ O—{1

C I e e e

Frederick |Victoria Alice Duke of Alfred L Helena Arthur Leopold Beatrice | Prince
[T Hesse ¥ Henry

[ No hemophilia | [ No hemophilia |

Tt v O OLE OO OO0 B B UO—D

House Irene Czar Czarina  Earl of |Princess Maurice Leopold Queen A”O”SO

Nicholas Il [Alexandra Athlone|Alice Eugenie King of
; Spain

= éé ala ﬁ 0 MOO00 HO MM MO [ ON

Duke of King Earl of Waldemar Prince Henry Anastasia Alexis | Viscount  Alfonso | Jamie j,an Gonzalo
Windsor George VI Mountbatten Sigismond Tremation

! E 6 Prussian Russian
: Royal Royal

Queen Prince  Margaret House House King Juan

Elizabeth Il Philip Carlos

—&] (5 &] [J__I No evidence | | No evidence
O of hemophilia| | of hemophilia
Princess | Prince Anne Andrew Edward
Diana Chatrles

! I British Royal House

William Henry

Spanish Royal House

PonociioBHas kopoJsieBbl Bukropuu. Haciaenopanue remopuiiuu A.



CuemieHHbId ¢ X-110J10BOM XPOMOCOMOM JOMUHAHTHBIN

CxoeH ¢ ayTOCOMHO-I0MHUHAHTHBIM.

My:xunHa nepeaaeT 3TOT NPU3HAK BCEM JI0YEPAM.

(bn

(ocobas popma paxura, ycronuuBasi K BUTaMuHy D )




| () T

Xa/Xa | XA'Y

.. ¢ o

Kary XA/ Xa XA/ Xa Xa/yY ) CTA

" b8 .

Ya, Ya XA/ Xa Xa/yY XA'Y

Figure 2-28 Pedigree of an X-linked dominant condition. All
the daughters of a male expressing an X-linked dominant

phenotype will show the phenotype. Females heterozygous for
an X-linked dominant allele will pass the condition on to half
their sons and daughters.




CuenjieHHbIA ¢ Y-110J10BO XPOMOCOMOM (TOJIAHAPUYECKUM):

boabHBIE BO BCeX MOKOJIEHUAX;
bo/1eIoT TOJIBbKO MY KYHUHBI;
Y 00BbHOIO0 0TIIA 00JILHBI BCE CHIHOBDbSI;

BeposiTHOCTHL Hac/iefoBaHus Yy MaJIbYuKOB 100%.
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(MXTHO03 KOXKH, THIIEPTPUX03, MEPEMOHKU MEKIY NAJbIAM HA HOr'ax...)



ban3sHenmoBbLIN MEeTO

KOoHKOPIAHTHOCTH — NPOIEHT CXOACTBA IPYIIIbI OJIM3HEIOB 110
U3y4aeMOMY MIPU3HAKY.

JIMCKOPAAHTHOCTD — MPOIEHT PA3JIMUKs I'PYIIIbI OJIM3HEI[OB
10 M3y4aeMOMYy IIPU3HAKY

¢dopmyna XoJablIMHTEPA:

KMB% - KIIB%
H= ————— *100%

100% - K/IB%

Biusinue cpeabl Ha passuTHe npusHaka (E) Beruuciasercs

mo popmy.ie:
E=100% - H



IHpusHaku

KoHkopaaHTHOCTH

(%)

Mb

1B

HopmagbHbie: Trait Heritability
I'pynna kposu ABO . | )
Schizophrenia (.85
IBer ri1a3 99,5 28
Diabetes Mellitus
I{BeT BoJs10OC 97 23
Hannﬂﬂﬂ [,.”l\ onscet “"\;
PHBIE Y30PbI 92 40 ;
IIaToornueckue Late onset ().70)
Asthma (.80
Koconanocrsb
«3asgubs rydoa» Cleft Lip 0.70
IosmmomueanT Heart Discase, Congenital (.35
bponxuajgbHas actma Peptic Ulcer ().37
Kops 8 94 Depression 0.45
TybGepkyne3 37 15 Statute® 1 00+
dnujencus

HIu3o¢ppenus

I'unepronus

“ A heritability higher than one can be obtained when the corr

relatives is higher than expected. This is usually the result of d



Jepmaroriimpuyeckuim MeTO/:

Incurved finger

—— —Single palmar
("simian”) cre ase

shert broad hands

Ficure 4.18
vn syndrome. (2) A child with Down syndiome (right) plays with her bi
wing the trisomy of chromosome 21. (c) Characteristics of the hand see
nthus) of the left eye.

3aBUTKH




1. PyruHHas (paBHOMepHasi) OKpacka.

Hcnosib3yercd AJisl aHAJIM3a YMCJIa XPOMOCOM U BbISIBJICHU S
CTPYKTYPHBIX HAPYILEHUN (adeppauun).

Ilpu pymunnoii okpacke 00cmogepno mMoxcHo uoeHmuguuuposams
MOJIBKO 2PYNny XpomMocom, npu ougppepenyuanvnoui — 6ce
XPOMOCOMDbI




JlenBepckasi kaaccuukanusa XpoMocom uyejioBeka (1960).
' .
! ) |
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9 10 1" 12
12 1" 1% 16 17 18

i B Y 00(0
19 20 21 a2 X Y




MeToabl
auddepeHINAIBLHON
OKPACKH XPOMOCOM:

G-okpacka,
R-okpacka,

Q-oxpacka.

YyacTku cuJILHOM U ¢J1a00M
KOHJAEHCAIMH 110 JJINMHE
XPOMOCOMBI cClielu(PUYHBI 1A
KaXK/I0H XPOMOCOMBI 1 HUMECIOT
PA3HYI0 MHTEHCUBHOCTh
OKPaCKHU.

MeTtadazvan nnactuika (a) n kapnotun (6)
nnoaa ¢ Tpucomuelt xpomocomel 21 (Goneans Jay-
Ha). Mnayentobuoncua, BTOpol TpumecTp Oepe-
meHHocTH. OKp YOMOCOM NMIOMUHECLIEHTHBIM
Kpacutenem 58", Yeennyenne g 1200 pas.
Kapnotunupopaumne ¢ nomMoLlbio nonyagtomMarnyec-
KON CUCTEMEI aHann: obpakxenns “‘Bupeo-Tect”
dupmel “Weta-Bupec

ect” (CaHkT-MNetepbypr)
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NUaumorpamMmMa XpoMoOCOM 4€JI0BE€KA B COOTBETCTBHH C
JlenBepckor u Ilapuikckon kiaaccupuKanusaMu
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MoJ1eKyJISAPHO-TeHeTUYECKHUE METOAbI
(MeToanl anaau3a JIHK)

1. Iommmepasnas renHas peaxums (1 ).
HK.

2. CekBeHHUpOBaHUE /|

P o

Oopas3upbl IHK noayuarr u3 mmmpouuToB BeHO3HOI
KPOBH U IPYIHX OMOJIOTHYECKUX CYyOCTPATOB (TKAHU,
COCKOOBI CO CJIU3HMCTBHIX, KOCTH, CIIEPMa, BOPCHHbI
XOPMOHA, MyNIOBUHHAS KPOBb M T.[.).



1 ran -
BblIeJICHHE 2 JTam -

JIHK 1P

3 3Tam - pecTpuKIUA
(pacmemyienue JJHK
IHAOHYKJIEA30H)

IeKTpodopes
B reJjie u
IPOCMOTP
pe3yJabTAaTOB

YcaosHas cxema I P-ananu3a



ITH

B cembe B. meroaom I11P.

Homepa Ha poaoC/IOBHOM COOTBETCTBYIOT HOMeEpaM Ha JJieKTpodoperpamme
NMPOAYKTOB aMILIM(PUKAIIMM:

1, 2 - poauresu rerepo3urorbl FSO8/N

3 - 0oabHOM, ToMO3uroTa F508/F508;

4, 5 - 3nopoBbIe aeTH, 4 - romo3urora N/N, 5 - rerepo3urora F508/N



CexBenupoBanue JTHK
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IHHonyJAMOHHO-CTATUCTHYECKUN METO/I

3akon Xapau-BannoOepra:

8 UOCAIbHOUL nonyjiiauuu 4acmombsvl C€EH06 U ceHomunoe
HaAxo00amcs 6 pAd6HO6eECUU U HE USMEHAIOMC(CA 6pﬂ0y NOKOJ1IeHUU.

p(A)+q(a)=1 (100%)

p2+2pq+q2=1(100%)

AA :2Aa :aa




B naeaabHOM MONYJIAAINNHA

1. Yacmomwvl anneneiu coxXpaHarOmca HEUIMEHHLIMU 6 pAOY

NOKOJIeHU

p+q=1 (100%), nam A+a=1 (100%)

2. Yacmomul 2eH0munos COXPAHAIOMCA HEUZMEHHBIMU 8 PAOY
NOKOJICHUU

(p+q)2 = p2+2pq+q2=1, nim AA+2Aa+aa=1.



JIBMoKyIMe CHJIbI 3BOJIOIUM (S OCHOBHBIX (PAKTOPOB).

Self-
fertilization

3

2. lTonyass{UOHHBIE 3. M3oasauusa |
BOJIHBI

FIGURE 20.5

Five agents of
evolutionary change.

(@) Mutation, (b) gene flow,
(¢) nonrandom mating,

(d) genetce dnift, and

(¢) selection.

| 4. /lpeii¢ renos
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Parent Bottleneck Surviving Next
population (drastic reduction individuals generation
in population)

FIGURE 20.6

Genetic drift: The bottleneck effect. The parent population
contains roughly equal numbers of blue and yellow individuals. By
chance, the few remaining individuals that comprise the next
generation are mostly blue. The bottleneck occurs because so few
individuals form the next generation, as might happen after an
epidemic or catastrophic storm.



UcKyCcCTBEHHbIN

Artificial selection
for pigeons with
fan tails

Artificial selection
for pigeons with
fan tails

Figure 9.8 Artificial selection can cause
evolution. ‘When pigeon breeders
selected individuals with certain traits to
produce the next generation of birds,
they increased the frequency of that trait
in the population. Over generations, the
trait can become quite exaggerated.

Artificial selection
for pigeons with
fan tails ¥




Pe3yabTar 1eiiCTBUS €CTECTBEHHOI0 0TOOpA.



3TO MPOo(deCcCHOHATBbHAS OLIEHKA PUCKA HACJIEACTBEHHbIX H
BPOXK/ICHHBIX 00JIe3HEeH Yy YIEHOB CEMbH.

e[ eHeTHUYeCKUH Ipy3 HaceJeHUus IaHeTbl — S%: 1% - reHHbIe
myTauun; 0,5% - xpomocomubie myranuu; 3-3,5% - 00J1e3HM €
BbIPA’KEHHBbIM HACJIEICTBEHHBIM KOMIIOHEHTOM.

*HACJICACTBEHHBIMU (paKkTOPaAMM 00YCJIOBJICHO:
- 40-50% paHHeH MUIaICHYE€CKOW CMEPTHOCTH;
- 50% camonpou3BOJIBHBIX A00PTOB;

- 30% OecniI0oaHBIX OpaKoB

*Kaxablil 4eJ10BeK ABJIAETCHA HOcUuTeeM B cpeaHeM 3-4 -20
MYTAallMid B TeHAX HACJEICTBEHHBIX 3200/1€BaAHMIA.



IIpocneKTUBHOE KOHCYJIbTHPOBAHUE - KOIIA CEMb
TOJbKO IVIAHUPYET POKIACHUC IICPBCHIIA - JIYHYIICC BPCMS 11
MCIAUKO-TCHCTHYCCKOI'0O KOHCYJIBbTHPOBAHUII.

PeTpocnieKTUBHOE KOHCYJIbTHPOBAHUE — MeTHKO-
reHeTHYECKOe KOHCYJIbTUPOBAHME CeMeM, I/1e paHee yixKe
0TMEYAJIOCh POXKIAECHHME PeOeHKA ¢ HACIEACTBEHHOU UJIU
BPOKICHHOM MATOJIOTHEeH.

KoHCyabTHPOBaHHE BO BpeMs 0epeMeHHOCTH.

JloOpayHoOe KOHCYJIbTHUPOBAHME — 10 BCTYILIEHHS B
opak.



OCHOBHBIE NOKA3AHUSA J1JI5 HAIIPABJIEHHUSI
OepeMeHHOM KeHInuHbI Ha T1/1:

Bospacrt crapuie 35 (B Poccuu — 39) Jier.

Hann4yue He MeHee IBYX CaMONPOU3BOJILHBIX A00PTOB HA
PAHHUX CPOKaX 0OEpPEeMEHHOCTH.

Hajmuue B ceMbe pedeHKa OT npeabiayen
0epeMEeHHOCTH ¢ HACJIEACTBEHHbIM 3200/ 1eBAHMEM UJIU
BPOKIACHHBIM YPOIACTBOM.

Hajm4yue MOHOTeHHBIX (B IEPCHEKTHBE U
MYJIbTH(AKTOPHAIBHBIX) HACJEICTBEHHBIX 3200/ 1€ BAHUM
B C€Mbe MJIM Y KPOBHbBIX POACTBEHHHKOB.

IlepeHeceHHBbIe BUPYCHbIE HH(pEKIMH (TenaTuT,
KpPacHyXa, TOKCOILIa3MO03 U Jp.)

O0ayyeHre KOro-Hu0yIb U3 CYIIPYIroB 10 3a4aTusl.

IIpuMeHeHHUe 10 3a4aTHA JIeKAPCTBEHHBIX MPeNnaparos.



K HenpsaAMOMY MeTOAY OTHOCHTCS MCCJICI0BAHHE
MapKePHbIX SIMOPUOHAIBHBIX 0ejikoB (MIb) B
CbIBOPOTKE KPOBU MATEPH:

casbpa-Pperonporenna (ADII);
*XOpHaJLHOro ronagorponuna (XI');

*CBOOOIHOI0 3CTPAAMO0JIA U T./.

IT0 YMOpHOHCHIeM(PUYHBIE 0€JIKH, KOTOPbIE
NPOAYUHPYIOTCH KJIACTKAMHU CaAMOI0 IJIOAA WM IJIANECHTHI U
MOCTYNAKT B KPOBOTOK Marepu. UX KOHIEHTpauus
MEHSIEeTCH B 3ABUCHMMOCTH OT CPOKAa 0epeMEeHHOCTH U
COCTOSIHUA TLJI0AA.



Metoa onpeneaenuss ADIL, XI' u ap. MOb
03B0JIsieT BbIABUTH 10 80% 110108 ¢ aepekramu
Pa3BUTHA BHYTPEHHUX OPraHoB M 10 65% - ¢
XPOMOCOMHBIMHU 00J1e3HAMHU (H-P, € 00JI€3HbIO

JlayHa)



IIpsambie HenHBasuBHbIe MeTOoaAbI 11/1:
YJAbTPa3BYKOBasl IMATHOCTHUKA.

¥Y3U no3Boasier
BBISIBJIAATH 10 8()%l
IJIOJO0B C
AaHATOMHYECKHMH
IMOPOKAMM.

Ha ceropnsimmaun
JI€Hb 3TO CaMbIN
MPOCTON U

3P PeKTUBHBIN
METOJ AMAarHOCTHKH
aHATOMHYECKHNX
IMOPOKOB.




buoncus BOpCUH XOpHOHA

— ulirazound
e o1 =1

o~ clls
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chorionic
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bizchemical shudies and
chromesoms anaksis

buoncusi XopuoHa — 3T0 MOJyYeHHe KJICTOK U3 Oynylied IIaneHThl, MPoBOAUTCS B 8-12
HeleJIb 0epeMeHHOCTH.

(caMonpou3BOJIbHOE MPepPbIBaHUE 0ePEMEHHOCTH) MOCJIe OMOIICHH
XOPHOHA COCTABJIAAET



KOPAOICHTE3 AMHHUOIICHTE3

/ amnioiic
4 canty

o

S
BT o b
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letal csllz

amrichic Thid

fatal cals

AmHuouenme3s - aCIMPaANUs AMHUOTHYECKOM
KUAKOCTU B 16-24 Henein OepeMEeHHOCTH.

Kopoouenmes - nyHKUus MyNOBUHBI IJI0JA.
OnTuMasibHbIN CPOK BbHINIOJIHEHUS

KOpaoueHTe3a — 22-25 Heaeb OepeMeHHOCTH.
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JlouMIJIaHTAIIMOHHAS JUATHOCTHKA (7 JHEH)
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. Obiaining =ggs for screening

Figure 16.12 In vitro fertilization.



