Jlekumnsa 9.

UenoBek Kak OObEKT reHETUKMN.

MeToabl U3y4eHUa reHETUKM
YyeroBekKa.



OcobOeHHOCTU YenoBeKka Kak
oObeKkTa reHeTUKMW.

UTO co3pgaeT TpyaHOCTW:
* Henb34a ckpelumBaTth NO XXenaHuio
aKCnepumMeHTartopa.
* Hycno noToMKOB HEBESTNKO
 Peaokaga cmeHa nokoneHum
2/

 MHoro npusHakoB
* MHoro xpomocom




OagHako bonbluas
3anHTEpPECOBAHHOCTb
nepeBeLlnBaET BCe TPYOAHOCTMN.



OcHOBHbIe MeTObI N3YyHEHNA TEHETNKU
YEJ10BEKa.

* [eHeanornyecknun

* LlntoreHetnyeckumn (yxe Obln — CM. BblLLE)
broxmmmyeckmnm

brnnsHeloBbIn (yXe Oblil — CM. BblLLE)
 [lonynsaynoHHO-CTaTUCTUYECKUN

« [lepmatornudouyeckum

* [eHeTuKM comaTn4ecKknx KneTok

o NNIHK gmnarHocTuku



KpaTkoe HanoMmmHaHue 3aaad
OrM3HEeLOBOMo U
LNTOreHETUYECKOro MeToa0oB



brnnsHeLloBbIV MeTod U3y4yaeT
COOTHOCUTENLHYIO POrb reHoTnna u
cpenbl NyTemMm cpaBHeHMs ONM3HELIOB

KME ) Kms

100% - K.

H — nokasaTternb HaclieayeMoCTn Npn3HakKa

Kz — NOKasaTesnlb KOHKOPAAHTHOCTU B %% Y MOHO3UIOTHbIX

Onu3HeLuoB

Kms_ nokasatenb KOHKOpAAHTHOCTU B %% Y AN3UTOTHbIX

Onu3HeLuoB



LinToreHeTtnyecknn metoa nsyvaer
XPOMOCOMBbI




1.

[ eHeanornyeckmn mMetoa — metoa
aHann3a poaoCnoOBHbIX



[ eHeanorm4yeckmum meTon

obin npeanoxeH B 1883 r. ®. NanstoHom. MeTtoa
NO3BONAET YCTAHOBUTL:

1) aBnaeTcda Nu AaHHbIN NPU3HaK HacneacTBEHHbIM (MO
NPOSABNEHUIO €r0 Y POACTBEHHUKOB);

2) TUN U XapaKkTep HacnegoBaHUa (AOMUHAHTHbBIW UNK
PeLEeCCMBHbLIN, ayTOCOMHbIW UMW CLEMMNEHHBLIN C MOSIoM);
3) 3UroTHOCTb NNL, POOOCNOBHOM (FTOMO- UITK
reTeposnroThbl);

4) NeHEeTPAHTHOCTbL reHa (YacTtoTa ero nNpPosiBrieHUs);

5) BEPOATHOCTb POXAEHMSA pebeHKa C HacneaCTBEHHOW
naTonorveun (reHeTU4eCcKUmn puck).



Cap ®paHcuc lNanetoH (aHrn. Francis Galton;
16 dbeBpang 1822 — 17 auBapa 1911)

KyseH Y.[apBunHa

e 3aHuUMancs
BOMNpocammu
HacneagcTBEHHOCTH,,
bnomeTpuen,
OepmMaTtornnguKkou,
CTaTUCTUKOUN U
TECTUPOBAHUEM;
nepBbIM Ha4ar
n3yyeHue
Onn3HeLuos.

« Co3gan eBreHuKy.




CumMmBonbl, Ucnorlsibdyemblie npum cocrtaBiieHUn poaoCsioBHbIX

Noau
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N0 ayTOCOMHbIM annenim Fomale Male
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JTanbl reHearnorn4eckoro metoaa

1)  pOOOCNOBHYH HAYMHAKT CTPOUTbL C Npobanaa - nuua,
C KOTOpPOro Ha4YnHaeTcsa uccregoBaHne CeEMbU.

2)  Kakgoe MOKOINeHne HyMepyeTcst pPUMCKUMU Lindopamm
CneBa;

3) 0cobu oOHOro NOKOJSIEHMS pacrosiaralTcs Ha
ropu3oHTanbHOW NMUHUM U HYMEPYIOTCS apabckumu

Lmndopamm.
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Pa3nnyaroT 5 OCHOBHbIX TUMOB
HacrneaoBaHUSA

 AD
* AR
« XD
* XR
Y



AyTOCOMHO-AOMUHAHTHbLIN TUN (AD)
HacrnegoBaHUSA XapaKTepusyeTcs
criegayrownMm npusHakamMu:

1) 6oneroT B paBHON CTENEHU O—1B
MY>XYMHBbI U XXEHLLUHbI,
2) O0OnbHblE eCTb B KaXX40OM

MOKOMNEHUN - HacneaoBaHUe «ro é ﬁ ‘
BEPTUKANNY.

3) BEPOSATHOCTb HacnegoBaHUA

100% (ecnun xotqa Obl oAuH
poaouTenb roMo3nroTeH), 75%  Mpumepsl y yenoseka:
(ecnu oba poauTtens Cunapom MapdaHa
retrepo3nroTHbl) n 50% (ecnu OAVH y o1 nponnasus
poauTenb rETEPO3UTOTEH).

'MnepxonectepuHemus



AyTOoCcOMHO-peuLeccuBHbIu (AR)
TUN HacrnegoBaHUA

. XapaKTepeH nponyck
NOKONeHnmn

. PaBHO My>XUMHbI U
XEHLUUHBbI

. «['lo ropusoHTann»

4. BepoATHOCTb y OeTen
25%, ecnn y poauTteneu
NPU3HaK He NPOSABUICS

O

® O

IlpuMepsl v Ye10BeKAa:

DeHUJIKETOHYPU A
MykoBuCIIH/03

AJIpEeHO-TeHUTAJIbHbIA
CHHIPOM



[onaHapuyeckun tun (Y)
HacnenoBaHUA

[lepenaetca no t
MY>KCKOU NIMHUK

6e3 nponycka
NoKoneHum

Mpumep y
yenioBekKa:

'MnepTpuxos
YLUHOW
paKOBUHDI




X-cuensfieHHbIX AOMUWHAHTHbLIU
(XD)

* be3 nponycka NoKoneHun —
No BepTuKanu

O—1
e XeHLMHbI NopaXeHbl B 2 ‘ ‘ ‘

pasa yalle

« OT oTUa NnepenaeTcsa BCEM

noyepsm; ot matepu 50% é 6 |
CbIHOBEWN N JOYEepeN.

Mpumepbl vV YenoBekKa:

PaxuT, pe3ancTeHTHbIN K
BUTaMuHy [

KopuyHeBas amanb 3y6oB




X-cuenneHHbIN peueccuBHbIN (XR)

* [lepepaeTtcs ot gena

yepes MaTb-

HOCUTENbHULY K BHYKY B O
* Y MYX4YUH NPOSABNAETCH 6

3HAYUTENbHO Yallle, YeMm
Y JKEHLLNH

Mpumepsbl v YenoBekKa: EB

Fremochunus

OdanbToOHU3M

Mbiwe4yHan auctpodus
JKTogepmMmaribHas gucnnasus




MuTtoxoHgpuanbHoe
(uMTonnasmaTuyeckoe) HacregoBaHue

* [lepenaetcs no

MaTEPUHCKON NNHUU O
* mpumep:
MUTOXOHApPUanbHas ‘ ‘
MuonaTus —O

= om .

Y pacTteHun Takxe reHbol
XJIOponsacToB.




2.
[epmaTtornudunyeckmm merton

(TOXe npeanoxeH [ansToHOM)
MeTtoa nomoraeTt B AMarHOCTUKE HacneacTBEHHbIX
CUHOPOMOB



[lepmaTtornngunyecknn meTton

* M3yyaeT 0CODEHHOCTU rpPeDELLKOBON KOXN N OCHOBHbIE
crubaTtenbHble NMUMHUM NagoHEeN U NoAOLUB




Tpy OCHOBHbIX BUAA NanbLEBbIX
Y30pOB

ayra nemiA 3aBUTOK




BapuaHTbl crmbatenbHbIX CKagok




OcobeHHOCTU AepMaTornMduKn
NPUY HEKOTOPbLIX CUHAPOMAX

 CuHgpom 3aBapaca — Ayru Ha Bcex narnblax

 CuHapom [layHa — ogHa crmbartenbHas
cknagka

 CuHapom TepHepa — Bce 3aBUTKN HA
nanbuax

* CuHapom PyouHLwTENHA-TANON — CNOXHbIN
y30p Ha TeHape




3.

bunoxummnyecknm meton



buoxnmmnyeckmm meton

* Vicnonb3yeTca ana nsyvyeHus
dbepmeHTONaTUN — MyTaLMUW,
HapyLatowmnx padboty pepMeHTOB.

B KpoBn N MOYe DOrnbHbIX BbIABMAOTCS
ornpegerieHHble XuMn4yeckme coeagnHeHun.



[Ipumepbl pepmeHTonaTum

doeHunanaHuH
/ ® doeHUNKeTOHYpUS
TUPO3UH
TMpOKCMH
TMpO3MHO3
'V'e”aHV'H roMOreHTU3nHoBas
KMcnoTta
® AnkantoHypusa*
|| Maneunauetar ||
* INepBoe onncaHHOE HacreacTBeHHoe
HapyLweHne obmeHa BewecTB (Apunbanbg V Tak nanee

[appon B Ha4varne XX Beka)



PaccmoTpum nogpodbHee obmeH
doeHmnnanaHnHa n pasBuTue

deHunketoHypun (AR)
OMIM 261600 un 261630



|

[OennanaH/H
CuHTe3 benka OeHnanaHvHoKc1aasa
MeHNNMPOBMHOr paaHas MeHUNYKCYCHaN menwnlmlonounaa
|2 I
| v |
Mosr lMeyexb Moykw
(Hakonnexve) (Hakonnexve) (BbigeneHve)

v
deHnNKeTOHOBLIE Tena



[Tpn dbeHunketToHypum (PKY) HapyLueHo
npespalleHne deHunanaHnHa B TUPO3nH
(knaccuyeckasa gpopma)

b4
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)_% (j g:j 3

AyTOCOMHO-
peLieccmBHoe
HacrnenoBaHue
OKY

dJeHmnanaHmd?
rmgpokcunasa

»oille T
So=X— A

Muweson 6enok

N\

AMHMHOKMCNOTE!

dDeHnnanaHnH

‘ ‘ ToxcHueckoe

nospexsgaqerne

@ PDeHMNKETOHYPUSA

\ 4

Trpo3mH



[etn c poxgeHnsa gormKHbl cobrnogaTth
cneunarnbHy ONETY C OrPaHNYEHNEM
No oeHnnanaHuHy




* «B cTonnue yoganocb CoOXpaHUTb
CKPUHUHI (NOrorioBHOE obcrieaoBaHme)
HOBOPOXAEHHbLIX Ha PKY, a BOT B
NPOBUHLUNN — BoOOLLe beaa:
N3BECTHbI Clly4aun, Korga ceMbe
npeanaratT cpasdy oTKkasaTbCH OT
pebeHKa: Bce paBHO BbIPACTUTb €ro
300pPOBbIM BO3MOXXHOCTU HET.»




HeoHaTanbHbIN CKPUHUHT —
«rnpocenBaHue» Bcex MrageHLeEB
Ha Hann4ne BUOXMMUYECKNX
nemekKTbI




B HacTosLWee BpemMAa geTten TeCTUPYIOT Ha
BblsiBrieHUE (PeHUNKeToOHypuu, MykoBmcumaosa,
BPOXOEHHOIro rmMnoTupeonsa,
aApeHOoreHNTanbHOro CMHAPOMA U rariakTo3eMumn

* [lpu BbIOOpE 3aboneBaHul AN HeoHaTanbHOro CKPMHUHIA, B COOTBETCTBUN
c pekoMmeHgaumamm BO3, yuntbiBanmch Takue dakTopbl, Kak TSXKECTb
NposiBNeHust 3aboneBaHuii, YactToTa pacnpoCTPaHEHNS AaHHbIX
3aboneBaHnin, a Takke NPoOCToTa U JOCTOBEPHOCTb NPMMEHSAEMbIX METOAOB
ONArHOCTUKWN, HanMymne OOCTYMHbIX U 3PEKTUBHBLIX CPEACTB NeYeHus!.



4.
[TonynauMOHHO-CTaTUCTUYECKUN
MeToa



[TonynauMOHHO-CTaTUCTUYECKUN
MeTOo4 reHEeTUKM

* VIayyaeT 1 cpaBHMBaET nonynauuu nogen.
* OcHOBaH Ha 3akoHe Xapau-BanHbepra



3aKOH reHeTn4yeckom ctadbunbHOCTU
nonynauumn

« CopmynuposaH B 1908 rogy He3aBMCUMO
aHMUUCKUM MaTtemaTukom . Xapam n HeMmeuKknm
Bpadom B. BanHbeprowm.

* 3aKOH YTBEPXOAET, YTO €CNN YNCITIEHHOCTb
NaHMUKTUYECKOU (CBODOAHO CKpeLlnBatoLLeNCcsl)
nonynaunm BenuKa, B Hem OTCYTCTBYIOT MyTaLluK,

MUrpaLms u otoop (No naydaemMomy reHy), To
yacToTbl reHoTunos AA, Aa 1 aa B nonynauuu
OCTalTCA OAMHAKOBLIMU U3 MOKONEHUSA B
NOKONEeHne:

+ p’(AA): 2pq (Aa): g*(aa),
* rae A a— annenu ayTocCOMHOrIO reHa, p —
yacTtoTa annena A, g — 4acTtoTa annens a.




* OTKNOHEHNS OT paBHOBECUA
Xapaun-BanHbepra
CBUOETENbCTBYET O AENCTBUU Ha
nonynsauuo ogHoOro Unu
HECKONbKNUX PaKTOPOB:

« OTBOpPa
* MyTauuu
* [lpendoa reHoB
* Murpauun
* 3onauunm



UJacTtoTta HEKOTOPbLIX ayTOCOMHO-
PELIECCUBHbIX 3a00neBaHnUN B EBPOINENCKOUN

nonyrnAaunn
3aborneBaHune bonbHbIE HOCUTENN
dOEHUNKYTOHYPUS 1:10 000 1:50
MYKOBUCLINO03 1:2000 1:22
reMoxpomaros 1:400 1:10




[Tonynauum otnn4yaloTca no 4acTtoTe
BCTPEeYaeMoCTn MmyTaunm reHoB

a6umita 46-1. Terernveckas mpeapacnioNOKeHHOCTb HEKOTOPHIX ITHUYECKHX TPYIII K TeM HJIH HHBIM ayTOCOMHBIM HapYLIEHHAM

DTHMYECKAS rpynna Jabosiesanne

AMuIH craporo o6psaa (Mencunpsarus) XOH/IPOIKTONCPMANbHAS AHCTTAZNA, CHHAPOM Dnca—Bak-
Kpesesibaa; Xpaiiepo-BoaocsHas rumnoniasms

Kyna (Can buac), uneitust (Manama) AnbOHHHIM

Wuneiupt Xonw (Apusoa) ANbOMHMIM

Wunekust [Tima (loro-3anan CLLIA) Caxapubiit auaber Tma 2

Ounnb BpoxaénHas X10pHAHAA ZHAPES; ACTAPTHATIIOKAIAMUHYPHA; BPOX-
JEHHBIH HeDPOTHUCCKHMIt CHHAPOM; HAHMIM MyHOpes

Dekumock! FOmuk BpoXaéHHas THNepnaaIn Haanoye HUKOB

Adpukaneps (F0xnas Adpuxa) [éctpas nopdupus; CI'; nunouamsi npotennos; xopes
[enTHHrTOHA, pyGLECBAHHE TKAHK

Eppen aukenasu bornests Tea~Caxca; Gonesss [ome; BereTaTnpHas AHCTOHHS
bonesnn Kanapana

Kapanmbl bonesns Bepanura~Todmana

Ocrposa Pykbsin (Snonus) ATpOoGUSA MBILILL CTUHHOIO MO3ra

Kpu1sise, capauHib p-Tanaccemus




S.
[ eHeTuKa coMmaTUYEeCKMX KIneTok



MeTon reHeTUKn comaTuYecKmnx

KITE€TOK
« KneTkn BbipallMBatoT B KyNbType.

« 3TM METOOOM YAanoCb KAapTUPOBATb
reHbl YernoBekKa.

* MeTop cBoeobpaseH:

crindHue
AHeynnoungHagd
KreTka mMblLm

[MBpuaHasa kneTka
(CMHKapWOH)

KneTtka yenoBeka




B xone KNeTo4YHbIX

aeneHnn B rmbpunaHomn
KIeTKe yTpaymBaroTCs Bce
XPOMOCOMbI YESNOBEKA,
Kpome ogHou (Hanpumep,

Ne 17)

[ToceB Ha CeneKkTUBHYIO cpeay, BbIXXUTb Ha
KOTOPOW MOXHO TOJIbKO, €CIN €CTb
onpeaeneHHbIn YernoBevYeCcKknn reH
(Hanpumep, reH A)

o O

- O

KneTtkn BbbKuUnu, 3Ha4mT red A
nexwuT B xpomocowme 17

OT0O 0OMH N3 METO0B KapTUPOBaHUS reHOB




OCHOBHbIE MEeTOabl COCTaBIeHUS
reHEeTNYECKMNX (XPOMOCOMHbIX)KapT

* Ha ocHOBe cKkpellumBaHUN -
(rmMbpmnaoonorn4ecknn MeToq) -
% KpoCcCOBEPHbIX MOTOMKOB — MOpraHmga
(CEHTUMOpraH)

 Ha ocHoBe poaOCNOBHbIX

 MeTogamm reHETUKM cOMaTUYECKNX
KIMEeTOK

 Metogom [HK 3oHgoB (doparmeHToB JHK
C U3BECTHOM NnocnegoBaTenibHOCTbLIO)

 MeTopgamu CEKBEHNPOBaHNE reHoMa



OnbiTbl MopraHa no cuenfieHUo y Apo3ounoi.
PacctosaHue reHoB B 'V — 17 mopraHuvg

ab B b b
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Hexpoccosepu 83% Hpoccosepw 17%,
a 6



PooocnoBHas, noka3biBaloLlada cuenrieHmne
reHa cCMHgpoma «HOIrTen-HaaKoneHHUKa» np

c rpynrnoun Kkposu B (xpomocoma 9)

' O+ ‘IB
00 AB -
v ——
O ed OmMmEl e
-AO A0 BO AA AB BO BO AO AO
1 2 3 4 S 6 7 8 9

BbIn KpoccuHrosep

® O @
AB AO AB BO AB AO
1 2 3 4 5 6

\ Bbin kpoccuHroeep | Mo yacTtoTe KpOoCCUHroBepa onpeaenunmn paccTosHmue

—_— mMexay 3aTMMmn reHamm B xpomocome 1,5%




KapTuposanHue FISH-meToaoMm

dnyopecueHTHas
MeTKa NHK-30HA
\\ Y4acToK XpOMOCOMBI,

KOMMMeMeHTapHbIN

/ 30HAOY
— G —

MeTtadasHble XpOMOCOMbI C METKOW




0.
[NHK- anarHocTtumka



[HK gnarHoctuka BbISBMSAET reHHble
MyTauumn

* noATBepXaatoLlas, Npo Nogo3peHnn Ha bonesHb
* MpecumMmnToMaTndeckasi, 4o NposiBNeHnsa 6onesHu

* HOCWUTENbLCTBA, ANS BbISBEHUA reTePO3UTOTHbLIX
HOocuTeneu

* MpeHaTanbHas - 4opoaoBas.

* [lpnHUMNManbLHO pasnMyarT NPSAMYK U KOCBEHHYHO
[OHK ouarHoCcTuky MOHOreHHbIX HacneacTBEHHbIX
oonesHen.

e

lMpsaAmasn, Korga reH u
ero MmyTtauum xXxopoLuo

KocBeHHas — No TecHo
cuensieHHoOMY Mapkepy —

PSOOM Nexallemy yy4acTKy
OHK

N3BECTHDLI




HekoTopble TEPMUHBI,
ncnonbayowmneca npu aHanuse JHK

* KrnoHnpoBaHue — BblAENEHMNE reHa U ero
pasMHOXeHNe B COCTaBe XPOMOCOMbI bakTepuu,
doara nnm nnasmmabl

» CekBeHMpoBaHMe — onpeaenexmne
nocnepgosarenbHOCTK ydacTka OHK

* [lonnmepasHasa uenHaqa peakuunga, NUP — metoa
nony4veHuns 6orbLoro Ymucna konum ydactka OHK

* [eHHasa OJakTunockonua — BbidaBneHne Menkmx
Bapuauum B ctpoeHmnn [HK



STARTING MATERIALS DNA

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.

DNA polymerase o = I Nuc:ﬁ)_:_lges:
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S yiealds E - : .;: sss |
- J i | vV @ees |




[lpeHaTanbHasa (gopoaoBas)

HeunHBa3snBHaga —

Y3W, kKpoBb maTepu

/ ,EI,I/IaFHOCTI/IKK

NHBa3nBHag -

Mcnonb3yeT Ans nccnegoBaHns TKaHu
nnoga unu 3apoablLLeBbliX 0060104eK

icnonb3yeT uMToreHeTu4eckume,
bnoxnmmnyeckue, IHK metoasbl

PasnunyaioT;
[TpeanmMnnaHTaunoOHHYO ONArHOCTUKY;

Buoncuio xoprnoHa (B3iTMe BOPCUH
XOPWUOHA);

KopooueHTes (B3dTHE NMynOBUHHOM KPOBW);

AMHUMOLIEHTES (B3ATME OKOOMNOAHON
XWOKOCTW);

[TnaueHTaueHTes3 (TKaHW NaueHThl);
Buoncuio TkaHen nnoga (Hanpumep, KOXun)



\ A2\ Wnpwy ans Groncan
YnbTpaseyxosan ®eTocKonKs = BOPCHH XOPHOHA
AMArHOCTHKA
Tpaucaﬁnouuuanbnui
AMHHOLMTBI 4X AMHHOLEHTE3
KopRoueres /A

AMHHOTMYECKAA NONOCTS
Tpancuepsuxanbhbii /

MET0/ Guoncuu BOpCHHYaTbIA XOpHOH
BOPCHH XOPHOHA
[lynoyHbIA KaHaTuk
Karerep

Bnaranuw

(Lleika marku [pAMasn Kuiwka




buoncuna xopnoHa Ha 8 — 10
Hepene bepeMeHHOCTH

BopcuHuyaten
XOPHOH £
——

KaTteTep




YNbTpa3ByKOBOE UccregoBaHme




[lpeanmnnaHTayMoHHas
anarHocTukKa

* [1pn
9KCTpakoprnopanbHOM
OnSI0AO0TBOPEHUN
bepyTca bnactomepsl
Ha cTaguu Mopynbl U
n3y4aroTcs Oo
MMnnaHTaumm
3apoabla







