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HecrepoBa
AJIeKkcaH/Ipa,

yueHuua 10 «b» kiacca
MOY COII Ne103




K€ TaKO€ MyTaIus;
KO€ MHIYLITUPOBAHHOTO

sl KATErOpUU MYTallUN
YIUPOBAHHOTO MYTareHe3a;

'b, YeM 00JIaJ]aCT TeHHAs Teparusi.




JK€ BCTABIIAs Iepe]l TeHETUKAMH, —

ITBEHHBIE U3MEHEHNS TC€HOB —

Ho 4TOORI BEI3BAaHHBIE

CHUS TIEPE/IE 10TOMKaM, HY>KHO

WTh T€ T€HbI, KOTOPBIE HAXOAATCS B MYKCKUX
bIX KJIETKaX.

VUIalTHO MHOTOUYHNCIICHHEIE OITLITKI

CTBEHHO BBI3BATh MYyTallM{ B TEYCHHUE OO0
BPEMEHM 3aKaHYMBAIUCH HEy1adyaMu. MHOrue
BO3JIEMICTBUS HE JTOCTUTAIOT T'€HOB MOJIOBBIX KIIETOK
00 IOCTUTAIOT UX YKE B CUJIBHO U3MEHEHHOM
BUJIE.




aT. mutatio - ©”3BMeHeHue, IIepeMeHa) -
B nociieaoBareabHocty JJTHK.

YHO KOIIUPYETCs IPU IPOLECCe
JIAKAIUY U COXPAHAETCA HEU3MEHHON MEXY JBYMSI
€10BaTEIbHBIMU PEILIMKaIsiMu. Ho nzpenka
CXOJAT OIIMOKHU U IocieaoBareabHocTh JIHK
TCS - 9TH OIIMOKYW HA3bIBAKOTCSI MY TALIUSIMH.
alys 3T0 YCTOMYUBOE HACIIEAYEMOE U3MEHEHUE
HE3aBUCHUMO OT €ro ()yHKIIMOHAIBHOMN

OCTH. DTO OIPEACIIEHUE TOAPA3YMEBACT
U3MEHEHHUE B IEPBUYHOU HYKIICOTHUIHOU
IIOCJIEIOBATEIILHOCTH, @ U3MEHEHMUSI MHOTO POJIa,
HapUMeEP METHIMPOBAHKUE , OOBIYHO OTHOCHT K
SIUTCHETUYECKUM COOBITHSIM.




B IIOJIOBBIX KJIETKAX POAUTEIIEH
OTCS JIETBMU.

AHHBIMHU HA3bIBAIOT MYTAIINH,

OXO0AUMO OTMCTHUTDb XUMHWYCCKHUC MYTAI'CHBI -
AHHUYCCKHNC 1 HCOPIraHNYCCKHUC BCIIICCTBA,

W3ITydeHHE .






TAIAU PEIAKO OKA3bIBAIOTCS
€CIOCOOHBIMY, YaIlle OHU HPUBOJIST JICTAIBHOMY MCXOJTY €I
[ecce aMOpHOreHesa , 100 K poKJICHHUIO0 peOEHKa C

E€HUSIMU YMCTBEHHOTO M (PU3UYECKOTO pa3BUTHS. TaKOBBI
POMBI AHEYIUIOUIUY B BUJI€ MOHO- U TPUCOMUM 110

OMHBIM U IIOJIOBBIM XpOMOCOMaM. B 4aCTHOCTH, U3BECTHHIN
M JlayHa oOycioBiieH TpucoMuen 1o 21-1 mape XxpoMocom.
)oM JlayHa cBA3aH ¢ HapyLICHUEM Psifia IPU3HAKOB -
HUCKKEHHBIE (DU3MYECKHE CITOCOOHOCTH, YMCTBEHHAS OTCTAJIOCTh,
BBIP@KEHHAs! OT JIETKOW JEOMIBHOCTH J0 TSKEIBIX (POPM UIUOTHH.
YacTora nanHoro 3adoseBanus B moxkoseHuu 1 wa 500-700
HOBOPOKJICHHBIX.







€3yJIbTATe MyTAIlUA U3MEHSETCS CTPYKTYpa
bIMH BUJIAMHU CTPYKTYPHBIX MYTALIMHA XPOMOCOM
0OMeHHbIe abeppainu. K pa3pbiBHBIM

, KOTJIa UMEIOTCSI JIBa pa3phiBa U
pasyeTcst, - TPaHCIOKALWs,, HHBEPCHH ,
DEHHUE JieJIeInH, Koyibla. CTPYKTYpHBIC U3MEHEHUS MOTYT
OBBIBATHCS MEPEMENTAIOITUMHUCS DJIEMEHTAMU B BUJIC YYaCTKOB
MOOMJIBHBIX TI0 CBOEMY IMOJIOKEHHUIO B OpraHu3aiuu renoma. Kak
UJI0, CTPYKTYPHBIE MyTaIlMd XPOMOCOM MPUBOJISIT K

€CTBEHHBIM JiepekTaM pa3BuTus. Tak, mpu AeaeUu KOPOTKOTO

13 5-1 XPOMOCOMBbI Ha6moz[aeTc;1 3a00J1€BaHNE, HA3BAHHOE
CHUHJPOMOM 'KOIIaubero kpuka'. [Tomumo 6OTE3HEHHOTO KpUKa peOCHKa,
HAIMIOMHUHAIOIIIETO KOIIauybe MIyKaHbE, 00yCIIOBIICHHOTO aHOMAIIUSIMU
pPa3BUTHS TOPTaHU, [IJIsi OOJIbHBIX JETEH XapaKTEPHbI TSKEas
YMCTBEHHas OTCTAJIOCTh, 3aJIepKKa POCTA U APYTrue CUMITOMBI. Psi
TPAHCJIOKAUU U UHBEPCUN MIEPENAIOTCS TTOTOMKAM.



PaznuyHbIie TUIIBI
XPOMOCOMHBIX
MYTAallUN:

1 — HOpMasbHas
XpOMOCOMa; 2 —
eeHus; 3 —
nyruKanus; 4 —
WHBEpCHUS; 5 —
TPAHCJIOKAIIHS




IIPUBOJIUT K 3aMEHE B ajib(da-1enu 0ejika reMoriioonHa
IJTyTaMUHOBOM KHUCJIOTHI HA BaJIMH.



{HOE 3a001eBaHKe (hECHUIIKETOHYPHUS,
asca y ognoro uz 10 000
3a0oJieBaHNE XapaKTEPU3yeTCs

3 TBUE HAPYLIECHNUS HOPMAJIbHbBIX

[IEHUH KH3HECIOCOOHOCTH. TakuM 00pazom,

HIATEIbHBIE JOMUHAHTHBIE TEHBI IPIMO BXOJAT B
COCTaB I'€HETUYECKOIr0 rpy3a JJaHHOTO MTOKOJICHUS 13-3a
MYTali, KOTOPbIC BOSHUKAIOT B 3aPOIBIIICBHIX
KJIETKAX POJUTEIECH.
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HOCTH. /[J1s1 yesmoBeka cMepTebHas
OiydeHust paBHa 6 ['p, 11 Ml — 9 I'p, 1yt ameosr — 100 Ip,

1 3 (hEeKTUBHOCTHIO 00J1a/IAI0T PAAUOHYKIIU Bl IPU

HOBEHUH X B KJIICTKY. Pagualivs BbI3bIBACT BECh CIIEKTP F'€HHBIX U
OMHBIX MyTanui. Cpeau MyTamnyi, BOSHUKAIOIINX B

€CKHX KJIETKaX, UMEIOTCS T€, KOTOPHIEC BBI3BIBAIOT KAHIIEPOTCHE3.
MyTaiiuuy, BO3HUKAs B 3apOJIBIIIEBBIX KJIETKaX, IPU pa3MHOXKEHHUH 0COOCH
MOTYT IIepeAaBaThCsl CIACAYIONIUM MOKOJICHUSAM. I [pr BO3BHUKHOBEHHUH B
COMAaTHYECKOM KJIETKE BCE €€ MOTOMKH OyIyT 001a1aTh MyTaI1ei,



TAJIHBIM IIPUHIAIIOM PAAUAIIMOHHOMN
TAHOBJICHHBIM IIPU JICUCTBUHU
X U3JIYYECHUU, CITYKUT JIMHEHMHASA
03bI 00TyYEHUS IPU UHAYKIIUU

X MyTamuu. [lokazaHo, 4TO YKCJIIO CLEMIEHHBIX C
JIOM PEILIECCUBHBIX JI€TAJIBHBIX MyTaI[HH,
HUKAIOMIUX Y APO30(MUIIbI, U3MEHSICTCS B JIMHEHHOM
CHMOCTHU IPHU Pa3HBIX A03aX 00Iy4eHUS
T€HOBCKMM H3J1ydeHueM. CyleCTBEHHO, 4TO
€rHas 3aBUCUMOCTh YHCJIA MYTAIlUK OT J103bI
aHSICTCS IPU MAJIBIX J103aX 00TyUYCHHUSI.
CJI0’KHAsI 3aBUCUMOCTB OT J103bI 00TyUCHUS
yYCTaHOBJIEHA JJIs1 XpOMOCOMHBIX adepparuil. [Ipu
BBICOKHX H03aX MIPOUCXOAUT Ca] YHACIa MyTallUH.



PeHunanaHvH i

aMUHOKHUcCJI0Ta. B
OpraHu3Max MPUCYTCTBYET
B CBOOOTHOM BUJIE U B
' coCTaBe OEJIKOB;
IpeBpallacTcs B
P he AMHUHOKHCIIOTY THPO3HH.

He3zamennmag

aMHUHOKHCJIOTA.
Bpoxnennoe HapyiieHue
oOMeHa (heHuIalaHWHA B
OpPraHu3Me 4EJI0BEKa

(benunkeTonypusi)
/ \ "" IIPUBOJIUT K YMCTBEHHOU
— OTCTAJIOCTH.
CH;—C—CO00

N,



apomMaTHuyecKas
aMHUHOKHCJIOTa. BXxoauT B
COCTaB MHOTHUX O€JIKOB 1
nenTuaoB (Ka3ewH,
WHCYJIMH U JIp.); B
OpraHu3Me )KUBOTHBIX U
YyeJI0BeKa — HMCXOIHOE
BEIISCTBO 11 CHHTE3a
TOPMOHOB IIIUTOBUAIHOU
’KeJe3bl, aJipeHaarnHa U JIp.,
B HEKOTOPBIX PACTCHUSAX —
IUISI CHHTE3a aJIKaJIOUJI0B
(MopdwuH, KOIEUH).
HacnenctBenHbie
HapylIeHusl OOMeHa
TUPO3MHA B OpraHU3Me
YeJI0BeKa MPUBOAAT K
TSKEIIOMY 3a00JIEBAHUIO
(pox cmaboymmus).



DTKE KJIETOK Paualie U XUMAYECKUMA MyTarcHaMu C
SIOIIMMH 3aLIUTHOE 3HAYEHUE, YUCIIO MyTaI[AK
ICsA. B OTHOILIEHMM NENCTBUS paguallud TaAKUe
HA3BAHUE PAMOIIPOTEKTOPOB. K
A10IIPOTEKTOPaM OCATCA B IIEPBYIO OUEPED

pOCOJIEPIKAIIINE BEILE

JICIHUAE TOJIbl YEJIOBEYECTBY IPO3UT MOSABICHUE HOBOIO
[[ECTBEHHOI'O MyTareHHOro (paktopa. Peub ujet o

atMocdepsl. B mocneanee aecsatuneTrue 3aMKCUPOBAH CaMblid
BBICOKHMI YPOBEHb XUMHUYECKHUX BEIIECTB B aTMOCc(epe, KOTOPhIE
pa3pyLIarOT 030HOBBIMN CIIOW.



mMeToj BBeaeHus gpparmenrta JJHK B kietku

bIO 3aMEIIeHUS (PYHKIIUK MYTaHTHOIO T€Ha U
oJjie3nel. Camas cioxkHast mpobiema —

B KJIETKY. B OOJIBIIIMHCTBE CiydaeB AJisl
€CKU MOIU(UIIIPOBAHHBIC BUPYCHI
CHBIE BEKTOPBI, ¥ YaIie MBIIIAHBIE PETPOBUPYCHI. OHU
MHQUIMPOBATH JTI00YI0 KJIETKY U BMECTE C JKeJIaeMbIM

JIHK nerko BkIrO4aroTCs B TEHOM KieTku-xo3simHa JIHK.




JIAHTAIAA TKaHEW MOTYT OBITh OTHECEHBI K KATETOpUH F'eHHOMN
OCTH, TPAHCILJIAHTAIMSI KOCTHOTO MO3Ta. [ €Hbl BBOJUMBIX
MOT'YT aKTUBU3UPOBATh AUDPEPEHITUPOBKY MHOTHUX

1MM(GOLMTOB, MOHOIIMTOB, MOJUHYKJIEAPOB, STUTPOOJIACTOB.
ITh JAHHBI METOJI IIPH JICUCHUU HEKOTOPBIX TEPBUYHBIX
oOnHomaruii, oosie3uu [ orre.

)CTPOBKOBOTO armapara MoKeTy104HON
€HaJIbHOM (hOpMBI caxapHOTo Auadera.

JICTBEHHBIX MOHOT€HHBIX OoJie3Hel. COBpeMEeHHast METUIIMHCKAS U

19eCKas FEeHETUKA MPECTaBIsAeT COO0M ApUanIInX IPUMEDP CTUHEHUS HAyKU
uku. MccnenoBanus, €1ie HeIaBHO MPECTABIISIIONINECS CYTy00

YECKUMHU, B CAUTAHHBIE TOJIBI ITOJYYaIOT PEaIbHBIN MPAKTUYECKUN BBIXO/I
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