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M3MeHYNBOCTh — pa3HOOOpasue
IIPU3HAKOB Cpey MpeaCcTaBUTe/Ien
TAHHOT'O BUAa, TAK)KE CBOMCTBO
IIOTOMKOB OT/IMYATHCS OT POAUTEIbCKUX

bopmM.




Buabi U3SM@HYNBOCTMU
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HeHacneacrtBeHHas HacneocrBeHHas
(MmoandmkaumoHas)
HanpaBneHHasa, MOXeT HeHanpaBneHHaq,
NPOSBUTLCA Y MHOTUX HeonpeaeneHHas,
ocoben Buaa npwu criy4yamnHas

AadHHbIX YCJITOBUAX

[TlpnynHa: nameHeHusd Bo | lpnynHa: nsmMeHeHnsa B

BHELLUHeWN cpeae reHoTtune
[loBbilLaeT [locTaBngeT matepuman
NnacTUYHOCTbL BMUAa ONA 9BONOUMOHHBLIX

npoLeccoB




Moaundukaumm
PeHOTUTINYECKAA U3MEHYUBOCTD Yy reHETUYCCKHA

TOXKAECTBEeHHBIX 0CO0€e, BO3HUKAIOIIA
BC/IeICTBUE BO3AeHCTBUA PAKTOPOB CpeIbl

) 9 P 999 ’ Hopma peakuuu -
npeziesibl, B KOTOPBIX

“@ 'r BO3MO)XHBI MU3MEHEHHUS
deHOTUTIA y JAHHOTO

f))),i );;”, reHOTHIIa

) >




eéHHas

M3IMEHYUNBOCTD
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Penkue, ciydyaiHO
BO3HUKIIIME, CTOMKUE

N3MEHEHUA 'eHOTHUIIA:

[0JIe3HbIe, BpeJHbIe,
HenTpaJIbHbIE

PazHoOOpasue reHOTHIIOB,
BCJIEZICTBHE TTI0JIOBOTO
Pa3MHOXXEHUS: COYeTaHHe
reHOB, TTOTyY€HHBIX OT
pOAUTEeIeNn




Mymaquu — JIMO 6HE3dNHbIE HaCJleayeMble
UBMEHEHUSA ceHemu1ecKoco mamepuaid,
npueoamque K UBMEHEeHUI mex ujiu UHblX
npu3HAKOB8 opeaHu3mada.

MoJdugpukauuoHHasn usMeH4YU80CMb —
¢opma usmeH4YuBoCMU, He C8A3AHHASA C
U3MEHEeHUSAMU 2eHOMUNA U 8bl36AHHASA

8/UsIHUEeM cpedbl HA pa3eusaroWulicCsi Op2aHU3M.



MyTanuy BO3HUKAIOT BHE3AITHO, CKAYKOOOPA3HO, KaK JUCKPETHbIE
W3MeHeHMsI MPHU3HAKOB.

B oTmstmyue ot HeHac/j1e4CTBEHHDbIX M3MeHeHUu! MyTallli1
npeacTaB/IsdAr0T co00M KaueCcTBeHHbIe N3MEHEHUS, KOTOPbIE
nepeaarTcs U3 IMMOKOJIEHHW S B ITIOKOJICHHE.

MyTanuy posiBASIFOTCS MO-PAa3HOMY M MOTYT OBITh KaK
M0JIe3HBIMHU, TaK U BPeITHBIMH, KaK JIOMUHAHTHBIMH, TaK U
peleCCUBHBIMHU.

BeposiTHOCTb OOHApY)KeHUsT MyTallMi 3aBUCUT OT YMCJIA
1iccIeJOBAaHHBIX OCOOE1.

CxopHble MyTallUM MOT'YT BOSHUKATh [IOBTOPHO.
MyTaiu HeHanpaB/ieHHbBI (CIOHTAHHBI), T. €. MyTUPOBATh MOXXET

JII000M Y49aCTOK XpPOMOCOMBI, BbI3bIBasi ©3BMEHEHHUS KdK
HE3HAQYMUTEJ/IbHbIX, TdK U JKN3HE€EHHO BA)KHbBIX ITPHU3HAKOB.
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Knaccugukayus mymauyuu

OCHOBHBIMY KaK Ji/Id CIIOHTAHHOTO, TaK U
JIs1 UHAYIIMDOBAHHOI'O MyTareHesa
ABJIAIOTCA TPU KaTeropyuu MyTallUM.
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reHOMHBIe reHHblie

XPOMOCOMHBIE



MYTa]_[I/II/I ACJIATCSA Ha CIIOHTAHHBIC 1 UHAYLIVPOBAHHDBIC!

J CnonmaHHble Mymauuu 603HUKAIOM
CAMONPOU360bHO HA NPOMANWCEHUU 6CeU HU3HU
Op2aHU3MA 8 HOPMANbHBIX 0151 He20 YCA08UX
okpyxcaroweli cpedbl.

Q0 HNHaynupoBaHHBIMM MyTAaUUSIMHU HA3bI8AKOM
Hacnedyemble U3MEHEHUS 2eHOMd, 803HUKaowue 8
pe3yabmame mex uiu UHbIX MyMma2eHHbIX
go3delicmauti 8 UCKYCCMBEHHbIX
(3KcnepumeHmManbHLBIX) YCA08UAX UAU NPU

Heb1a2onpuaMHbIX 803delicmeusnx okpyxcarouwetl
cpedbi.
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~—  Kom6uHamueHoU Ha3bl8awm uamMeH4U80CMb,
8 OCHOB8e Komopoli excum obpazosaHue
pekombuHauutl, m. e. makux kombuHauuti
2eH08, KOmopblx He 6bl10 y podumeeti.
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KomGuHaTMBHaA U3MEHUYNBOCTb POroB Y KOCynu. <5



B ocHOBe KOMOMHATUBHON N3MEHYUBOCTH JIE)KUT IMOJIOBOE Pa3MHOXEHHE
OpPTraHWU3MOB, BC/I€JICTBHE KOTOPOTO BO3HHMKAET OTPOMHO€E pa3zHOOOpa3ue
reHOTUNOB. [[pakTHYeCcKy HeorpaHUUYEHHBIMU UCTOYHUKAMHU
reHeTU4eCKOW U3MEeHUYMBOCTH C/TY)KAaT TPH MPOLIecca:

[ HesaBucumoe pacxoxjeHre roMOI0rHYHbBIX XPOMOCOM B IEPBOM
MeHOTUYeCKOM Jie/ieHuH. VIMeHHO He3aBUCHMOe KOMOWMHUPOBAHUE
XpPOMOCOM MPU MeNO03e ABISIETCS OCHOBOU TPeThero 3aKoHa MeHgens.
[losiBneHne 3e1eHbIX [MIAJKUX U XKeIThIX MOPILIVUHUCTBIX CEMSTH rOpoxa
BO BTOPOM MMOKOJIEHUHU OT CKPEILIBAHUS PACTEHUH C XKEeIThIMU
IJIQAKUMU U 3€JIeHBIMYA MOPIIVUHUCTBIMU CEMEHAMM — MpUMep
KOMOWHATUBHOU N3MEeHYUBOCTH.

1 BzanMHBII 06OMEH y4acTKaMU TOMOJIOTUYHBIX XPOMOCOM, HJTH
KpoccuHrosep. OH co3iaeT HOBbIe I'PYMIIbI CLET/IeHUS, T. €. CTYYKUT
BOYKHBIM MCTOYHHUKOM reHeTUYeCKO PEKOMOWHALINU aJlyIeNien.
PexoMOMHaHTHBIE XPOMOCOMBI, OKa3aBIIUCH B 3UTOTE, CITOCOOCTBYIOT
MOSIB/IEHUIO TPU3HAKOB, HETUITUYHBIX JJ151 KOKJOI0 U3 POAUTee.

Q CiayyaiiHoe coyeTaHHe raMeT NPU OIIOAOTBOPEHUN.



DTN UCTOYHUKHA KOMOMHATUBHOW U3MEHYUBOCTH
IeUCTBYIOT HeE3aBUCUMO U OTHOBPEMEHHO, O0eCITeqrBast
IIPH 3TOM MTOCTOSTHHYIO «II€PeTaCOBKY» r'eHOB, YTO
MPUBOJMUT K MOSIBJICHUIO OPraHU3MOB C IPYTUMH
reHOTUIIOM U (eHOTHUIIOM (CaMU IreHbI IIPU TOM He
n3MeHs0TCcs1). OHAKO HOBbIe KOMOMHAIIMY T€HOB
ZIOBOJIBHO JIETKO PacCIafaloTCs IIPU lepesaye us
MMOKOJIEHUS B TIOKOJIEHHE.

KoM6uHaTHBHAas N3MEHIUBOCTD SIB/ISIETCS] BOXKHEUIITHM
VICTOYHHUKOM BCEro KOJI0CCaJIbHOI'O HaC/IeICTBEHHOTO
pa3HOOOpa3usi, XapaKTEPHOTO /ISl YKUBBIX OPTAHU3MOB.
OpHako nepevyurcieHHble UCTOYHUKU U3MEHYUBOCTU He
MTOPOXK/IAIOT CYIII€CTBEHHBIX JIsT BBDKUBAHUS CTAOMTHHBIX
M3MEeHEeHUU B TeHOTHUIIe, KOTOPbie HeOOXOIUMbI, COT/IACHO
3BOJIIOLIMOHHOM T€OPUH, J/11 BOSHUKHOBEHHS HOBBIX
BUJOB. TaKve u3MeHeH!s1 BOSHUKAIOT B pe3y/ibrare

MY TAL[UA.



