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Puc. 6. LLjeHku 0dHO20 noméma

B pesynbTaTe AefCTBUS PasHbIX GOPM M3MEHUMBOCTM Kax/Aast NPUPOAHAs NOMy SIS XapakTepusyeTcs BbICOKOM
CTeneHbI0 reHeTYeCKol PasHOPOAHOCTU 1 611aroAapst SToMy Crnoco6Ha NPMCNOCabarNBaTLCS K MOCTOHHO
M3MeHsIoLLeNCa cpeje 06UTaHNs.
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['eHHble MyTaLKn

A

TeHHBIMU, VNV TOHEUHBIMM (TOHKOBBIMY), Ha3bIBalOT MyTalL|K, BO3HMKaloLMeE B pesynibTaTe USMeHeHUs
reHa, T. . CTPYKTypbl Moneky bl AHK.

TPy HapyLIEHNN PENINKALMN MOXET MPOV30ITY N3MEHEHNE NOCe40BaTENIbHOCTN HYKNEOTUAOB B KaKOM-HUBYAb
yuactke [JHK. 3To MOXeT 6bITb:

© 3aMeHa HyKNeoTuaa;
© BCTaBKa HyK1eoTuaa;
© BbiNajeHne HykneoTuaa.

EC/V NPOVCXOANT 3aMeHa HyKNeoTUA], TO PesyNbTaT MOXET 6biTb PasHbIil. B HEKOTOPLIX Clydasix Takas MyTaLus He
MPUBOANT K U3MEHEHWII0 CTPYKTYpbI 6e/iKa.

lpumep:

paccmompum mymayuro FTT YUL TTT — ITY QUYL TTT.
B nepeom mpunseme npou3ow,1a 3aMeHd MUMUHA Ha Yumo3uH. Tpunaems! [TT u [TL Kodupyom 2aymamuHogyio Kucaomy,
1N03MOoMy HUKAKUX U3MeHeHuli @ cmpykmype 6e/Ka daHHAA Mymayus He 8bi3elgaem: 2/1y-2Au-npo — 2Ay-2Au-npo.

B Apyrux cnyyasx 3ameHa HykNeoTyja MOXET U3MEeHUTb NOPSA0K aMUHOKMC/IOT B MONekyne 6eka v NpUBecTu K
EeHOTUMNYECKUM NOCNeACTBUAM.

lpumep:

mymayus FTT YUY T — I YUY IT.

B nepeom mpunseme npou3ow1a 3aMeHd MUMUHA Ha 2yaHuH. Tpunaem [TT Kodupyem 2ymamuHosyio Kuciomy, a
mpunaem [Tl — 2ucmMudUH. 3Ha4um, NepeUYHAsA CMPYKMypa 6e/Ka U3MeHSemcs: 2Ay-2Au-npo — 2Uc-21U-npo. 3mo Moxem
npueecmu Kk peHomuNUYecKUM U3MeHeHUsIM.
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/Jlob6aBneHie UV BbiNajAeHe HYKNEOTAOB NPUBOAUT K CABUTY PaMKU CUUTLIBAHWS B PUBOCOME 1 K N3MEHEHUIO
nocneAoBaTeNbHOCTA aMUHOKNCOT. CUHTE3MPYeTCs 6e0K, KOTOPLIN OTAMYAETCs CBOe NePBUUHON CTPYKTYPOiA OT
VCXOAHOTO. B pesynbTaTe MOXET NPOV30MTH cepbE3HOe U3MeHeHe GeHoTuna.

lpumep:

FIT YUL FIT T — T4 4Yr .

McxodHelIl ydacmok AHK kodupyem aMuHOKUCIOMHYK NOCed08amensHoCMb 2/y-2au-npo. loce 8binadeHus MUMUHA 8
nepeoM Hykneomude Noc1ed08amenbHOCMb AMUHOKUCAIOM dpy2as: Aus-2ay-2ay. MymazeHHell 2eH nepedaém k mecmy
CUHMe3a HOBYI0 UHPOPMALUID, CUHMe3Upyemcs Apy20il 6e/10K, YMO MOXem NPUBECMU K BO3HUKHOBEHUIO HOB020 NPU3HAKA.

TeHHble MyTaLmMy NPUBOAST K TaK1M HaCNeACTBEHHBIM 3a60/1eBaHNSIM, Kak GeHWNIKETOHYPUS (HapyLeHe obMeHa
BELLIECTB) 1 aNbBVHM3M (OTCYTCTBIE HOPMaNbHOM NUTMEHTaLM).

Puc. 1. JlaHe-ans6uHoC
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XPOMOCOMHbIMW Ha3blBalOT MyTaLnK, 06yCN0B/IEHHbIE N3MEHEHVEM CTPYKTYPbl XPOMOCOM.

3TO MOXeET 6bITb:

® yTpaTa (HexBaTka) — NoTepsi XPOMOCOMO CBOEIA KOHLIEBOI YacTy;
© Jeneuysi — BbiNajeHue yuacTka cpeAHelt YacTii XpOMOCOMBI;

® Aynavkauvs — yABOeHVe pparmMeHTa XpoMoCoMbl;

© VHBEpCUsi — MOBOPOT yyacTka XxpoMocomsl Ha 180°;

© TPaHCIOKaLWs — NePeHOC y4acTKa OAHOV XPOMOCOMBI Ha APYryio.

BHYMPUXPOMOCOMNLIO MymMaUUY MexxXpOMOCOMNIR.
r T T 1 MymaquR

Reneunn Aynnuxaums: Wusepcun  Tpancnoxauwn

Yrpara
I ;
Puc. 2. Budsl XpoOMOCOMHbIX Mymayuii
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XPOMOCOMHbIE MyTaLy Yallie BCEro BO3HUKAKT NPU HapyLLEHWN AeNeHIs KNETOK. VX NOCNeACTBIS AN OpraHi3ma
MOTYT 6bITb PasHbIMK. Harbonee onacHe yTpata 1 Aeneuus, Tak Kak MOXeT 6biTb MoTepsiHa MHGOPMALWS O XN3HEHHO
BaXHOM 6esike.

HapyLueHue CTPyKTypbl XPOMOCOM Y YeNoBEKa HacTo MPUBOAWT K TXENLIM pOpPMaM YMCTBEHHO OTCTaNnoCTy,
3a60/1€BaHNSIM KPOBU, CHIXKEHIIO K13HECNOCOBHOCTY OpraH3ma.

lpumep:

nomeps He6obWol yacmu 21-1 xpoMOCOMbI 8bi3bi6aem 1eliKo3.

XPOMOCOMHbIE MyTaLK MOXHO 06HapYXWTh C MOMOLLLI0 MUKPOCKONa. MUKPOCKONVPOBaHME UCMO/b3yeTcs B
AVArHoCTVIKe HacNeCTBEHHbIX 3360/1€BaHWIA.

[eHOMHble MyTaunmn

FeHOMHbBIMW Ha3bIBaKT MyTaLMK, 06yCN0BNEHHbIE U3MEHEHNEM YMC/Ia XPOMOCOM B KapuoTune opraHnsma.

PaznnualoT NoAMNIOUAVIO N aHeyNIoUANIO (reTePONIoVANIO).

Monvnnonamns — KpaTHoOE yBeIMYeHMe ranjionaHoro Haopa XxpomMocom.

BO3HVIKaeT Npu HapyLLeHU PAacXoX/eHVsi XpOMOCOM MpY MUTO3€ U Meiio3e.
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FeHOMHbBIMW Ha3bIBaKT MyTaLMK, 06yCN0BNEHHbIE U3MEHEHNEM YMC/Ia XPOMOCOM B KapuoTune opraHnsma.

PaznnualoT NoAMNIOUAVIO N aHeyNIoUANIO (reTePONIoVANIO).

Monvnnonamns — KpaTHoOE yBeIMYeHMe ranjionaHoro Haopa XxpomMocom.

BO3HVKAET NpU HapyLUEHUN PACXOXAEHVIS XDOMOCOM MPpY MUTO3e AN Melioe.
<
2n . 2n 4x

Puc. 3. BO3HUKHOBeHUE NOAUNOUBUU

B pesynkTaTe XpOMOCOMHAIV HA6OP KNETKU CTAHOBWTCS TPUMNONAHBIM 312, TETPANONAHBIM 472, FeKCannouaHeIM 6 n
T4

Tanonn (n) Jureonz (2n) Tpmmromn (3n)

g
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Tetparuzon (4n) Texcamronx (6n)

il

Puc. 4. MonunaoudHsle HaBOPL! XPOMOCOM

MoAMNAOKANS LIMPOKO UCMONB3YETCs B CNeKLMM PaCcTeHNIA. MoAUNAoNAHbIE pacTeHus, Kak

NpaBw/o, XapaKTepr3yTcs 60/1€e MOLLHBIM POCTOM, 60/1bLUEN NPOAYKTUBHOCTBIO, XU3HECNIOCOBHOCTLIO. /st
MONyHEHUS MONNMNOUAHBIX PACTEHUI CMONB3YIOT KONXULIVH, KOTOPbIY Pa3pyLIaeT HATU BepeTeHa AeNeHuns n
MPUBOAWT K 06pa30BaHNI0 MONMIONAHbIX TEHOMOB.

Puc. 5. funnoudHoe pacmetue




image12.png
A

‘ ‘ AHeynnonaus (reTeporionavs) — HeKpaTHoe U3MeHeHue Yncia xpomocom 2n + 1, 2n + 2.

3TOT BUA MyTaLiA MOXET 6bITb 06YC/I0BNEH U36LITKOM VM HEA0CTAaTKOM OZJHOV UM HECKOIBbKMX XPOMOCOM.
MpryrHO reTeponIonANm ABNSETCA HapyLLEHVe PACXOXAEHNS FOMOIOTMYHbIX XPOMOCOM NpK Meiiose. B ogHy rameTy
nonazatT 06e roMONOrMYHbIE XPOMOCOMBI, @ B APYTYH0 — HU OAHOW. CIsHME Takovi raMeTbl C HOpManbHOM 1

MPUBOANT K 06pa30BaHNI0 31rOTbl € 60/1LLUMM W MEHBLIMM YNACIOM XPOMOCOM M0 CPABHEHNIO C NCXOAHBIM
XPOMOCOMHbIM HaBOPOM.

PaznuualoT ciegyiolme GopMbl aHeyNIonani:

o Tpucomus (2n + 1) — Tpn XPOMOCOMBI B OAHOM U3 Nap (Tprcommsi no 21- nape XpOMOCOM y YenoBeka — CUHAPOM
fayma);

© MoHocomust (2n — 1) — HEAOCTATOK OAHOI XPOMOCOMbI (MOHOCOMMSE M0 X-XpOMOCOME — CMHAPOM LLiepelLeBckoro-
TepHepa);

o Hynnucomusi (2n — 2) — oTCyTCTBME Napbl FOMONOTUYHbIX XPOMOCOM (NeTaNbHas MyTaLys).
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OZHO 13 BaXHELNX CBONCTB XIBbIX OPraHN3MOB — CMOCOBHOCTL M3MEHSTEL MPU3HAKM B 3aBIUCIMOCTU OT YCIOBUI
OKpyXatoLLel cpesbl.

A

VI3MeH4YMBOCTb — 3TO BO3HUMKHOBEHMWE MHANBUAYabHbIX Pa3Nymnii MeXy 0co6amMu ofHOro BrAa.

Bnarozaps U3MeHUMBOCTI NONYAALMMN CTAHOBATCS FEHETNYECKM PasHOPOAHbLIMY, 1Y BUja NoAB/sSeTCH 6oNblue
LAHCOB NPUCNOCOBUTLCA K U3MEHEHWIIO BHELLIHNX YCI0BUIA.

CyLlecTByIOT Ba BU/Ja N3MEHUMBOCTY:

© HeHacneACTBeHHas (GeHoTUNnYecKas));
© HaCNeACTBEHHas (reHOTVNMYecKas).

A

HeHacne/cTBeHHas (peHoTUNMYeckas) N3MEHYNBOCTE — 3TO CMOCOBHOCTL XKUBOTO OpraHn3Ma (GeHoTuna)
MoACTpPaunBaTLCs Noj GaKkTopbl BHELIHEl Cpe/ibl B Npe/enax CBOEro reHoTvna.

DeHOoTUNMYecKas N3MeHUYNBOCTL CNOCOGCTBYET MPYCMOCOBNEHMIO OPraHN3MOB K U3MEHEHMIO YCNI0BUIA BHeLLHel
cpegpl. Tak, y JOMaLLHUX XMNBOTHBIX MPW y/TyULIEHNI YCIOBUI COAEPXaHNS YBENINYMBAETCA NPOAYKTUBHOCTL: HaZoM 1
KVPHOCTb MOJIOKa, SAL@HOCKOCTb 1 /P. 3alilibl MEHSIKOT OKPacC LWEPCTV 3UMOiA 1 1I€TOM, a PacTeHUs 0jyBaHuMKa,
BbIpOCLUME Ha 6€HOV 1 NN0A0POAHOI NOYBE, Pa3/IMYAIOTCA pa3Mepamu, YNC/IOM IMCTLEB 1 COLIBETUIA.
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Puc. 2. 00yeaHYUK Ha ay2y

TprMepbl GeHOTUNNYECKOM U3MEHUNBOCTY MOXHO Ha6/Il0AaTE B MOBCEAHEBHOM XIN3HU: KOXa YeNoBeKa noj
BO3/eMCTBIEM YNIbTPAGUONETOBBIX Nyuelt CTaHOBNTCS TEMHON; B pe3y/bTaTe ¢pMU3NUeCkUX Harpy3oK pasB1BatoTCs

MbILWLbI.

HacneacrtBeHHasa M3MeH4YMBOCTb

A

HacneacTeeHHas (reHoTMNMYecKasn) NU3MeHYNBOCTb — CMOCOGHOCTL XKMBOTO OpraH3Ma U3MeHATb CBOI

reHoTun.

Bnarozaps reHoTUNNYeCcKoi N3MEeHYMBOCTY 0CO6b MOXET NMPMoGpeTaTk NPU3HaKK, PaHee He CBOMCTBEHHbIE e€ BUaY.
Mo [lapBrHy, reHOTUMNYeCcKas N3MEHYMBOCTb IBSETCS OCHOBHLIM ABUraTeeM 3BOIOLMN.
PaznnualoT ciejyroLme BuAbl HacneACTBEHHOR N3MEHUNBOCTY:

© MyTaLVMOHHas;
® KOMBVHaTVBHas.
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PaznnualoT ciejyroLme BuAbl HacneACTBEHHOR N3MEHUNBOCTY:

© MyTaLVMOHHas;
® KOMBVHaTVBHas.

‘ MyTaLnoHHas N3MeH4YMBOCTb — ClyYaiiHble Ckaukoo6pasHble HacaeayeMble M3MeHeHNs NPU3HaKoB.

TpVIMEPOM MyTaLMOHHO HaCN@ACTBEHHOCTI MOXKET C/TyXWTb MOSIBIEHNE XNBOTHbIX-a/lb6UHOCOB, PacTeHUi ¢
M3MEHEHHOW GOPMOIT IMCTLEB NN HEOBLIYHOI OKpackoli 1IenecTkoB. Tak, MHOTa BCTPEYaoTCs PacTeHVs OflyBaHuMKa
C 6eN10i4 MM opaHXeBo OKPaCcKoVi LIBETKOB B COLIBETUM.

&

Puc. 3. Xénmelli cHezaups Puc. 4. Lgemok Mapzapumku (Mymayusi)

Y YenoBeka MyTaLMOHHOMN U3MEHUNBOCTBIO 06YCNIOBNEHbI aNlbEVH3M, GEHUIKETOHYPUS, NONUAAKTVS
(WecTnnanocTe), CcMHAPOM layHa 1 T. 4.
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Y YenoBeka MyTaLMOHHOMN U3MEHUNBOCTBIO 06YCNIOBNEHbI aNlbEVH3M, GEHUIKETOHYPUS, NONUAAKTVS
(WwecTnnanocTs), CUHAPOM JayHa u T. 4.

5

Puc. 5. [0dpoCMOoK-anb6uHOC

KoM61HaTBHaA N3MeHYNBOCTL — BO3HUKHOBEHME Y 0co6eii pa3nnynii, 06ycnoBieHHbIX HOBbIM
coyeTaHneM PoANTENbCKNX FeHOB.

BO3HVKAET NPU NOI0BOM Pa3MHOXEHNN. [Py 3TOM NPU3HAKM POANTENLCKUX 0CO6EN CyUaiiHbIM
06pa3oM KOMEVHPYHOTCS! B Psijy NOKONEHWIA, NOBbILLAs Pa3HOO6Pa3Ne OPraH3MOB B MOMYSLUU.





