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JIEKOUA: OCHOBHBIE ITIOHATHUA 'EHETUKUA. 3AKOHbBI MEH/IEJIA
1. OcHoBHBIE IOHATHS FeHETUKHU

I'eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU M U3MEHYMBOCTH
OpraHu3MoB. J1aToil «pOoXKAEHUSD» T€HETUKU MOKHO cuntaTth 1900 rox, xoraa I'. /e
®pu3 B ['ommannun, K. Koppenc B ['epmanuu u O. Uepmak B ABCTpUM HE3aBUCHMO
JpPYT OT ApYyra «IEPEOTKPBUIN» 3aKOHBI HACJIEIOBAHUS IPU3HAKOB, YCTAHOBIECHHBIE
I'. Mennenem eme B 1865 rony.

HacneacTBeHHOCTh — CBOMCTBO OpraHW3MOB IEPEAABAaTh CBOM MPHU3HAKU OT
OJIHOT'O MOKOJICHHS K IPYyTrOMY.

MN3MeH4YHBOCTH — CBONCTBO OPraHU3MOB IPUOOPETATH HOBBIE 10 CPABHEHUIO C
POIMTENSIMU MPU3HAKK. B IMHUPOKOM CMBICIIE TOJA W3MEHYMBOCTHIO MOHUMAIOT
pasnuuMs MEX1y 0COOSIMU OJTHOTO BH/JIA.

Ipusnak — nr06ast 0COOEHHOCTh CTPOEHUS, JII0OOE CBOMCTBO OpraHU3Ma.
Pa3BuTue mpu3Haka 3aBUCHUT KakK OT IPUCYTCTBUSI APYTUX I'€HOB, TaK U OT YCJIOBHM
cpenbl, (opmMupoBaHHE MPU3HAKOB MPOMCXOAUT B XOJ€ HHIAUBHIYAIbHOIO
pa3Butusa ocobeit. [loaToMy Kakmasi oTaeIbHO B3siTask 0coOb 00agacT HabOpOM
NPU3HAKOB, XapaKTEPHBIX TOJBKO JIJIsl HEE.

@eHOTHII — COBOKYIHOCTh BCEX BHEIIHUX M BHYTPEHHHUX MPU3HAKOB
OpraHusma.
I'en — ¢dyHKIIMOHATBLHO HeACHMMAas EIUHUIA TEHETHYECKOro MaTepuaa,

ydyacTok mouiekyabsl JIHK, konupyronuii nepBUYHYIO CTPYKTYpPY MOJUIECNTHIA,
MOJIEKYJIBI TpaHcnopTHOW wiu pudbocomHor PHK. B mmpokom cmpiciie reH —
yuactok JIHK, omnpenensdromuii  BO3MOXHOCTB  Pa3BUTHS  OTIEJIBHOTO
AJIEMEHTapPHOTO MPU3HAKA.

I'eHoTMII — COBOKYITHOCTh F€HOB OpTraHU3Ma.

JIoKkyc — MecTOnon0KeHHe reHa B XpOMOCOME.

AJLTeJIbHBbIE TeHbl — TEHBI, PACIHOJOXKEHHbIE B MIACHTUYHBIX JIOKycax
TOMOJIOTHYHBIX XPOMOCOM.

I'omo3urora — opraHu3mM, UMEIONIMNA aJUIEIbHBIE TEHBI OJHOW MOJEKYJISPHOU
(b opMBL.

I'erepo3urora —  opranusM, HUMEKOIIUA  aUIEJIbHBIE TE€HBI  PAa3HOU
MOJIEKYJISIpHOU (OPMBI; B 3TOM CIy4ae OJUH U3 T€HOB SIBJISETCS IOMHUHAHTHBIM,
OPYTOd — PELIECCUBHBIM.

PeneccMBHBIM I'eH — ajuiesb, ONPEACIAIOIIMNA Pa3sBUTUE NIPU3HAKA TOJIBKO B
TOMO3HUTOTHOM COCTOSTHMH; TaKOM MpU3HAK OyIeT Ha3bIBAThCS PEIIECCUBHBIM.

JIOMUHAHTHBIN I'eH — aJJIEIIb, ONPEACISIIOIINN Pa3BUTHE IIPU3HAKA HE TOJIBKO
B TOMO3WUTOTHOM, HO M B TETEPO3UTOTHOM COCTOSIHHM; TAaKOW MpHU3HAK OyneT
HAa3bIBAThCS JIOMUHAHTHBIM.

2. Metoabl reHeTUKH
OCHOBHBIM SIBISIETCSI THOPUA0JIOTHYECKHIT MeTO — CHUCTEMa CKpEIUBaHUMH,
MO3BOJISIFOIIAsE MPOCIEANTh 3aKOHOMEPHOCTH HACJIENOBAHUS TPU3HAKOB B PALY
nokosieHuid. Bnepsbie pazpabotan u ucnoisib3oBad . Menaenem.
CkpemBanue, Mpu KOTOPOM aHAIM3UPYETCS HACIEAOBaHUWE OJHOW Mapbl
aJbTEPHATUBHBIX  IPU3HAKOB,  HA3bIBACTCS MOHOTHOPUAHBIM, JBYX  Iap
— TUTUOPUIHBIM, HECKOJIbKUX MMap — MOJUTHOPUAHBIM. [101 a1bTepHATUBHBIMHU



NpU3HAKAMU TOHUMAIOTCA pa3/IMyHble 3HAYEHUS KaKOro-auMbo TIpHU3HaKa,
Hampumep, MPU3HAK — LBET I'OPOLIMH, aJIbTEPHATUBHBIC IIPU3HAKU — JKEIITBIN
LBET, 3€JICHBIN LIBET TOPOLIUH.

Kpome ru0puaoaoruyeckoro MeToia, B reHETUKE UCIOJIb3YIOT:

reHeaJIoOri4eCKUil — COCTaBJICHUE U aHAJIU3 POJOCIIOBHBIX;
HUTOreHETHYECKUIN — METOJ MUKPOCKOIIMYECKOTO UCCIEIOBAHUS XPOMOCOM,
3HAYUTENILHO 00OTaTWJl TE€HETUKY C MOSBJICHHE 3JICKTPOHHOW MHUKPOCKOIHWH,
KOTOpAs MO3BOJIMJIA U3YYUTh YIBTPACTPYKTYPY XPOMOCOM,;

0JIM3HENOBBII — HU3yYeHHE OJIM3HEIIOB;

MOMYJSIMMOHHO — CTATHCTUYECKMH METOJ — TO3BOJISIET H3y4aThb
pacnpOCTPaHEHUE OTAECIBbHBIX T€HOB, PA3JIMYHBIX TEHOTUIIOB B IMOMYJISALUAX;
METOJ  CeJeKTHMBHBIX Cpel — METOJ [PUMEHSETCI B  TI'CHETHUKE
MUKpPOOPTaHU3MOB; TTO3BOJISIET U3y4aTh HAJIUUWE U MPOSBICHUE (IKCIPECCUIO)
TEHOB;

HUTOJOTHYECKHUHA METOJ — IMO3BOJIAET U3Y4aTh CTPOCHUE XPOMOCOM U UX POJIb
BO BHYTPUKJIETOUHBIX ITPOLIECCAX;

MeTOoA MoJIeKyJsipHoro anaau3sa (rudbpuausanus, JIHK, monmumepHas nienHas
peakiusi) — TIO03BOJISICT W3YYUTh TOHKYIO CTPYKTYPYy TEHOB, HUX BUJIBI
PAcCIONOKEHUE B XPOMOCOMAX, MEXAHU3MBI UX ITPOSIBICHHUS;
OHTOTeHeTHYECKHII MeTOJ — Hu3ydaeT OCOOCHHOCTH pealu3allid TeHOB B
pa3IMYHBIE IEPUObI OHTOTEHE3A;

OMOXMMHUYECKHI MeTOJ — U3y4aeT MPOSBICHUE JECHCTBUS I'€HOB HAa YpPOBHE
byHKIIMOHUpPOBaHMs OENKOB — (epPMEHTOB M MPOTEKAaHUS MPOIIECCOB OOMEHa
BEILIECTB B KJIETKaX U TKaHsX.

C noMoIplo pa3IuyHbIX METOAOB T€HETUKH U3Yy4alOT HACJIEACTBEHHOCTh U
VU3MEHUYHUBOCTb Ha Pa3HBIX YPOBHAX OPTaHU3ALUH HACJIEACTBEHHOIO MaTepHraia:
MOJIEKYJISIPHOM, CYOKJIETOYHOM, KJIE€TOYHOM, OPraHU3MEHHOM, MOMYJISIIMOHHO
— BUJIOBOM.

1. I'eneTnyeckas CUMBOJINKA

[Ipennoxena I'. MeHenem, uCMoIb3yeTCs ISl 3aAIIUCH PE3YJIbTATOB CKPEIIUBAHUIM:

P — poaurenu;

F — moTOMCTBO, YMCIIO BHU3Y WUJIU Cpa3y mociie OYKBBI YKa3bIBAET Ha TIOPSIKOBBIN
Homep mokosieHus (Fi1— ruOpuasl mepBOro MOKOJIEHUS — TMPSIMbIE TOTOMKHU
ponureneii, Fo — rulOpuasl BTOPOro MOKOJEHUS — BO3HUKAIOT B PE3yJIbTaTe
CKpEIIMBaHUs MEXAy co0oi ruopuoB F1); X — 3HAYOK CKpeIMBaHNUS,

G — ramersr;

g_ MYKCKasi 0COOb;

Q — JKEHCKas 0coO0b;
A — JTOMHHAHTHBIN I'eH,
a4 — PELECCUBHBIN T'EH;
AA — roMo3Hurora no JOMHUHAHTE,



aa — IOMO3UI0Ta IO PELIECCUBY,
Aa — reTepo3urora.

2. 3aKOHBI KJIaCCHYeCKOH reHeTHKH
2.1. T'mmore3a YNCTOTHI FaMeT
['mnote3a 4yuCTOTHI TamMeT ObLIa BBIJIBUHYTA YEHICKUM YYeHbIM ['peropom
, Mennenem, KOTOPBIN u3yyall
I'pezop ""‘\ 3aKOHOMEPHOCTH HAcCJIEJOBAaHUSI B >KUBBIX
Menodenn opranusmax. CyTb THIIOTE3bI 3aKII0YACTCS B
(1822 - \ -y CHEAYIOLIEM.
18841.1) e Cymb cunome3svl. TETEPO3UTOTHAs OCOOb
HeceT B cebe JBa a/UIeNbHBIX ICHA:
pEUECCUBHBIN M JOMUHAHTHbIA. DeHoTun
MPOSIBIISIETCA  IOMUHAHTHBIM T€HOM, HO
PELIECCUBHBIM T€H MOpU 3TOM HE TEPSETCS M HE M3MEHSETCA MpU Mepenade
MIOTOMCTBY.

Knetku B opranusme, 3a UCKJIIOUEHHEM TaMET, UMEIOT MapHbIE XPOMOCOMBI
(muruIOnIHBIN HA0O0P), B TOMOJOTUYHBIX YU4acTKaX KOTOPHIX HAXOJISATCS alJIeIbHBIC
TEHBI, ONPEAEISIONINE CBOWCTBA MOTOMCTBA. [lon08ble KlemKu, pPA3MHONCAACH
nymem meuo3a, nouyyarom 2aniouoHbvll Habop Xpomocom. Jluwib oOna uz napHuix
XPOMOCOM, C ONpeoeNleHHbIM ANIeIbHbIM 2eHOM, Nonaoem 6 HOB00OPA308AHHYIO
nonogyro kiemky. Tak eamemsl COXpAHAIOM «HUUCMOMY», UMesi OOH) aJleib,
00ycnosnusaowyo 6yoyuue xapakmepucmuKky NOMoMcmad.

IIpu oOpa3oBaHMM raMeT B KaKAYI0 U3 HUX
nonagaeT ToJAbKO OMH M3 JIBYX «3JIEeMEHTOB
HACJEJACTBEHHOCTH» (AJJIeJIbHBIX I'€eHOB),
OTBEYAIOIIMX 34 JAaHHbIM NPU3HAK

X 3

Pucynok 1- I'unores3a 4ucTOTH raMeT

Menzaenabr OCHOBaJ THOPHUAOJOTHYECKHUM METOJ HUCCieAoBaHUS (OCHOBHOM
METO]I TEHETUKH ), KOTOPBIM JTaeT BO3MOXKHOCTh CYJIUTh O TEHETHYECKOM CTPOCHHUH
MPEJIKOB, 32 CUET aHajau3a MoToMcTBa. C MOMOIIIBIO MPOBEACHHBIX UCCIEIOBAHUM,
YYCHBIH cMOT c(pOPMHUPOBATH TPH 3aKOHA HACJEI0BAHHMsI MPU3HAKOB, KOTOPHIC
MOJITBEPKIAIOT THIOTE3Y YUCTOTHI raMeT.
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2.2. 3axon Ne 1: Exnnoo0pa3usi ruOpuI0B epBOro MOKOJeHus (3aK0oH
AOMUHHMPOBAHMS)

[Ipy ckpelmmBaHUK TOMO3UTOTHBIX OCOOEH, OTIMYAIOIIMUXCS KOHTPACTHBIMU
MPU3HAKAMH, 6Ce HNOMOMCMEO 6 NepPeoM MNOKOJIeHUU eOUHOO0OpAa3HO Kak no
Genomuny, maxk u no 2ceHomumny u Hecem OOMUHAHMHbLL NPUSHAK OOHO20 U3
pooumeiell.

MeHnenb MHOTOKpaTHO NPOBOAWJI HCCIEIOBAaHUSA: MCIOJIB30BAJ B OMbITAX
ceMeHa ropoxa (>KeJTble U 3€JeHble CEMEHA JaBaJId B MOTOMCTBE TOJBKO 3€JI€HbIC
OKpac), MypIypHbIe U Oeble IBETHI (IPOPOCIINE paCTeHUS anu 0€3 UCKITIOUEHUM
MypIypHBINA UBET). DTO HATOJKHYJI0 MEH el Ha MBICJIb O JOMUHUPOBAHUU OJTHUX
NPU3HAKOB HaJ ApyruMu. Tak mosiBUIIOCH pa3jiefieHue ajieseil Ha JOMUHAHTHBIE U

€LIECCUBHBIE.

[Ipu3nak I'enetndeckoe | Popma 3anmcy CKpeMBAHU
0003HaUeHUE
JKenTeIii IBET rOpOIINH A P: Q0 AAXT @ aa

3eseHnlin BET a
TOPOIITUH G
Aa

Haiitu: F;- rubpumoB  mepBOro | BCe MOTOMCTBO B IIEPBOM MTOKOJICHUH €IMHOOOPA3HO
ITIOKOJICHUA KakK II0 (beHOTI/IHy, TaK H II0 FeHOTI/IHy U HECCT
JIOMAHAHTHBIN IPU3HAK OJTHOTO U3 POJIUTEIICH.

2.3. 3akon Ne 2. PacuiensieHusi NpU3HAKOB BO BTOPOM MOKOJIEHUH
[Ipy ckpeumBaHUM TETEPO3UTOT TIEPBOTO TIOKOJCHUS, 60 GMOpPOM
Habnooaemcs 3aAKOHOMEpPHOe pacujenjieHue U nposeienue geHomuna 8
coomnoweruu 3: 1. TIOTOMCTBO T€TepO3UTOTHBIX POJIUTENCH MOIYYUT TPU BapraHTa
reHotuna (Aa, AA, aa) u aBa ¢eHoTuna. Takoe pacmpeicieHUue HIET 3a CYET
HAJIWYWs JOMHUHAHTHOW ajuleNid, KOTopas TMpOSBISETCS W B TOMO-, U B
TeTepO3UTOTHOM COCTOSIHUU. Tepmuu pacujenieHue o3Hauaem pacnpeoeieHue
MeHCOy NOMOMCMBOM 2eHeMUYeCKou UHgdopmayuu pooumeinetl, Haci1e008aHue Uil
OOMUHAHMHBIX, UU PeYEeCCUBHBIX NPUSHAKOS.
OcHOBHBIE YCIIOBHS HEOOXOIUMBIE JJIs1 IEHCTBUSI BTOPOT'O 3aKOHA!
— COBEpIIAeTCs MHOXKECTBO CKPEIIMBAHUU, IS TOJY4YeHHUS OOJBIIOTO
KOJIMYECTBA IOTOMKOB;
— TEHOTHMN poauTenell 00s3aTeIbHO TETEPO3UT OTHBIN;
— TaMeThl C Pa3HBIMHU AJUIEIISIMHA, CBOOOJIHO CKPEIIUBAIOTCS MEXKY COOO0i;
— 00pa30BaBIIUECS 3UTOTHI CITIOCOOHBI K BEDKUBAHUIO B PABHOW CTEIICHHU.
Bropoii 3ak0H noomeepaicoaem eunomesy 4uCmMomul eamem. Kaxcodas camema
Hecem OOUH QJNIeIbHblU NPUHAK, ANIENbHble 2eHbl 2eMmepo3uUcom He GIUAI0m Opye
Ha Opyaa, He UBMEHAIOMCS, KOIUYECmE80 HOB00OPA30BAHHLIX NOJIOBbIX KIEMOK 8
2emepo3u2omHoOM Op2anHusme ¢ OOMUHAHMHBIMU U DPeYecCUSHbIMU NPUSHAKAMU
noumu pasnoe. Ilpu CIUSHUM MYXCKUX M >KEHCKHX IOJOBBIX KIJIETOK, ajiesu
CBOOOJTHO COYETAIOTCSI B HOBOM OpPI'aHHU3ME.



Bropou 3axkon MeunaeJisi

* NpHM CKPCUHIMBAHMM I'CTCPOIHIOTHLIX aJuiciicH Aa n
Aa NOTOMCTBO PACIICIUIACTCH IN'CHCTHUYCCKH Kak
I(AA4):2(Aa): 1 (aa), a PeHOTHITHHCCKH — KaK 3(AA4 »

Aa): 1 (aa).

Aa

A n Aa - nposnascrcn
denomn A (nonmmoe y . A4 1 r50,
IOMMHHPOBANNE ), ad : A a AA % (25%)
benomn a 1 1 0/
1 ~Aa s (5” 0)
.A | AA |Aa
Aa - i aa — Y% (25%)
- a |.-la aa

PI/ICYHOK 2. - Cxema BTOPOT'0 3dKOHA IIPpU IMOMOIITH PCIICTKHU Ilennera
COBpeMeHHI)Ie IFr¢eHETHYCCKHE HccjaIea0BaHudA MOATBEPANTINA
NpEeaANnoJJI0KCHUA I. MGH}IGJ’IH, TEHEPb €ro YYCHHUE NPEBPATUIIOCH U3 THIIOTE3bI
B 3aAKOH YUCTOTHI raMeT.

2.4. 3axon Ne 3. He3aBucumoe HacJjieIoBaHUE NMPU3HAKOB

Pe3ynbTaToM CKpelyBaHUs AWIUIOWIHBIX OPTraHW3MOB, HECYIIMX IO JIBE
napbpl  ajesneii, OyJeT Hajau4yhe BO BTOPOM TOKOJEHUU HE3aBHCHUMOTO
KOMOWHUPOBAHMS UCXOAHBIX XapaKTEPUCTHUK.

Tak gurerepo3urora faeT Takue COYETaHUs B FAIUIOMIHBIX MOJOBBIX KJIETKaX
(ramerax): AB, A, AB, aB. OHH MOTr'yT OOpPa30BBIBATH JUILUIOUIAHBIC KIECTKUA C
pa3HBIMU KOMOMHAIMSMU. 3aKOH JIEUCTBYET, KOT/Ia T'€HbI, KOAUPYIOIINE MPU3HAKH,
HAaxXoOJsATCA B pa3HBIX XpoMocoMmax. Bo Bpemsi dopmMupoBaHus raMeT IMpu
MEUOTHYECKOM JICJICHHMH TapHbIE XPOMOCOMBI PACIPEACNAIOTCS CIydYalHbIM
o0pa3oM, a MpHU CIUSHUA MATEPUHCKUX U OTIIOBCKUX TMOJIOBBIX KIIETOK MOXKET
MOJIYYUTCSI TIOTOMCTBO C HOBBIM COYETAaHHEM KOJMPOBAHHBIX XapaKTEPUCTUK,
OTIUYAIOIINXCS OT POJUTEIHCKUX.

Peanuzanus TpeTbero 3akoHa BO3MOYKHA TOJIBKO MpU HATUYUU HECYENTeHHbIX
XpomMocom, Ko20a ucciedyemvle XaApakmepucmuku HAXo00amcsi 6 PA3HbIX
XPOMOCOMHBIX NAPAX.

[IpumepoM  JeWCTBUSL ~ HE3aBUCHMMOTO  HACIENOBAaHUSA  SIBISIIOTCS
AKCHEPUMEHTAIbHBIE HCCIeA0BaHUsI MeHeneM JKENThIX U 3€JE€HbIX TOpPOLIWH,
TJIAJIKUX U MOPUTUHUCTHIX (DOPM TOPOIIIHH.

Bo Bpemst uccnenoBaHus TEpBBIA 3aKOH CpabOTall, ¥ BCE MPEACTABUTEIH
MEPBOTO TOKOJIEHUST OoOJafanu eauHBIM (PEHOTUIIOM: JKENTHIMH U TIAIKAMU
ropomuHamMu. [Ipu ckpemmBaHUU THOPHUIOB TIEPBOTO TTOKOJICHUS OBLITU TTOTYUYEHBI
CJIEAYIOIINE PE3yIbTAThI:

¢ 9- IMeIH JKeNThIe TJIAJKUE TOPOIIHHBI,
¢ 3-KenThie MOPITMHHUCTHIC TOPOIINHEI,

+¢ 3-3eJICHBIC IJIaJIKKE TOPOIIUHBI;

+¢* 1-3eJICHBIMU MOPIIUHUCTBI TOPOITUHAMH.
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Pucynoxk 3. - CxeMa TpeTbero 3akoHa Mpu NoMoIIu pemerku [lennera




