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Kakne oCHOBHbIE CTPYKTYpbl cocTaBnatoT [ OPJI-cucrtemy?

MWKPOBOPCHHKM - Uwnrockener

KneToyHsIn ueHTp

Appo
AQpPLILKO

PuBocomsl

l'namcan 3anc

MuToxoHapuM

Wepoxosaras 3rC MNnaamanemma

Nuaocoma
Komnnekc MNonsaxu

2. HasoBuUTe CTPYKTYpSI, rae
NPONCXOOAT crieayowmne

NpoLIECCHI:

- CuHTe3 benka aAns cobCTBEHHbIX
HY>KO KNETKM

- CuHte3 pPHK

- CunHTe3 bernka Ha akcnopT

- [enoHnpoBaHne NOHOB KanbLus

- OxkucnurtenbHoe doconupoBaHue

- PacuwenneHne nonnmepos o
MOHOMEPOB

- JleTokcukauus BpedHbIX BELWECTB ,

- CuHTes H202 }\
YnakoBKka NpOAYyKTOB A1 CEKpeLnm v

Kneto4yHoe gbixaHue

Moagudukauua 6enka




3. PacctaBbTe cooObITUA 4. HazoBuTte TUNbLI TpaHcNoOpTa:

B NpaBUJIbHOMU
nocriefoBaTesibHOCTMU:

. WMHnumaumns TpaHcAALuun,
TpaHCKpUnuus, doonaunHr,

_ anoHrauus, coeauHeHune
3 Manow " OonbLUOn

cybbeauHuy, pnbocom, KoHel

TpaHcnaumn, Bbixogq MPHK B

Luutonnasmy, paspyLleHue
MPHK, pazbopka pnbocombl







XpoOMaTUH:

PHK
TMCTOHbLI (30%) M HErncTtoHoBble
T benku (20%)

?“ CoctaB: [HK,

YpOBHM KOMMNaKTU3auuu:
1. HykneocomHbIN

2. HykneomepHbIN
(coneHonaHbIN)

3. XpPOMOMEPHbIN
4. XPOMOHEMHbIN

S. XpaomaTuaHbIU
(XpOMOCOMHbII/I)

(50%),

TR N AN &

(d) lhndnsun XpoMocoma

CepauesuHa
HYKNeocoMu (kop) AHK

Xpomarupa
(700 um B auamerpe)

(c) XpomarnHoBsas HMTL
(300 HM B puamerpe)

"N ) l!‘.\‘\
TR :]»nemeaue AOMEHbI

(b) Conenoup
(30 M B aMamerpe)

e
ucron H1

Mpomexyroyxas AHK,.
CBA3aHHaA ¢ rucTtoHoM H1

——

MMCTOHOBLIA OKTamep,
CBA3AHHLIK
¢ AHK anuxoi 146 n. H

AHK
(2 Hm B nuamerpe} \‘\““|'
e

{a) Hykneocombi
(11 uM B guamerpe)
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AMUTO3

[Ipamoe nenenue
AApa

He o6paayiorea
XPOMOCOMBI

He ofpaayercsa
BepeTeHo AeNeHusl

HacaeacrBennasn
nH(pOpMaLuA pac-
npeaenserca He-
pPaBHOMEPHO

Buabl geneHus KneTok

MuTo3s

Henpamoe
AeneHne

ObpaayioTes
XPOMOCOMEI

Ob6pasyercs
BePETEHO ZAEJICHHS

HacaezcrserHadA
uudpopmanusd
pacrpenenrseTcsa
PaBHOMEPHO

Mejto03

PenykuuorHOe
JeJsieHue

Ob6pasyrorces
XPOMOCOMBI

OOpasyercsa Bepe-
TEHO AeNeHUA

IIpoucxogur 06-
pa3oBaHue ramMer

lMpocToe KneTo4yHoe

AerneHune

/l D

\P’ABOGHMG AHK

Q 5’4

PacxomaeHme
p.Byx XPOMOMCOM

Q}@

Pas,ueneﬂme
umonnaaMbl
(U,MTOKMHea)
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KneTouHbIn UUKn:

M-GA3A 1.  WHTepdrasza (23,5 4):
(nenene

Aapa) - [locTMUTOTUYECKUIA

(npecuHTETUYECKUN) G1 (9 Y)

LUMTOKMHE3
(nenexue
uuTonNaamsl) .

- CuHTETUYECKN S (10 Y)

- [pemutoTnyeckum
IOCTCUHTETUYECKUWN) G2 (4,5 4)

2. Muto3 (0,5 4):
- [lpodasa

NHTEP®ASA

- Metadasa
G-0A3A - AHadasa

S-®A3A

pennukauus AHK - TeJ'IOCba3a




meTadasa aHadphaza

YOUKBUTUH U KONXULNH




JANVeR aHa(asnl

RXOAIEHE B MIT0T B IICPEX0d K UHTORHHCIY L||[/||(j'||/|Hb| (cyclin) A,B,D,E,F

LInknmnH-3aBucnmble KnHasbl (Cdk)1-10

LIMKAWHBI U UX KMHa3bI

<€) ©

LIMKN1H-3aBCUMbIE LIMknuH AKTVBNPOBaHHBIWA
KHRZIL] KOMMneKe







Mmbens Knetox ' \ \ Nponudepayus

(Pa3MHOXEHHE KNETOK)

W36biToYHan rubens KNEToK
Notepa mero) / \(Axxwym MR KNeTOK

HEMPOAErEHEPATUBHBIE 3NTOKA4ECTBEHHbIE

3ABONEBAHMA @ - HOBOOBPA30BAHMA




CTpykTypa sapa 310¥ 340pOBOH

Ha B KNeTKW He HApYLeHa, AAPO
3aNONHEHO IYXPOMATUHOM,

4T0 rOBOPUT 06 aKTHBHOM paboTe
[HK, B Hem COAEPXMTCA AAPLIWKO

3Ti anoNTOTUYECKue Tensua -
pesynbTaT pacnaga Knetku,
3aBePWEHUE NPOLECCa anonTo3a

flurang @
CcMepTH

Mem6panHbii
HpBueRIop CMepTH
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AP0 KNeTkH o Kacna’aazg
4y
& 3bdexropHsie
Kacnass!

e----> AKTHBAUWA PEUeNnTopoB
CMEPTH

@3  MUTOXOHAPHANBHBIA
nyTe aNONT03a

«[lonynyxue» B AAPE — XapaKTePHbIN ;
NPU3HAK anoNTO3a — OTPAXKAET KOHACHCAUMIO N\ REHEE s
XpOMaTuHa (HeobpaTuMoe NOBpexAeHue
[HK). LluTonnasma KneTku Ha 3ToM CTagum

anonTo3a CoXpaHseT «<HOpMaNbHOe»

CTpOeHue

Twrel cMEPTH KIIETKH:
JlndepeHnnanbHbie XapaKTePUCTUKA

ATIOIITO3

HEKPO3

Mopdonornyeckue Kputepuu

YHnuToXeHue 0T IIGHBHO?I KJICTKH

CMepr TPYIIIIBI KIIETOK

[Tospexnenue memOpansl, 6e3 motepu
1[e/I0CTHOCTH

Horepﬂ MEJTOCTHOCTH

Krnetku yMeHbIIAlOTCS, B KOHEUHOM
cuete hOpMHpYS AMONTOTHYECKIE TeNa

HEI6YXHHHC KJICTOK M X JIN3UC

be3 BocmamensHOM PeaKinu

Bblpa)KeHH ad BOCITAIM TE/IbHAA
PCaKIn

daronuTto3 Omm3eKANIME
HOPMaJIbHBIMH KJIETKaMH |
Makpo(aramu

®aroruto3 Makpodaramu

JIn30cOMBI HHTAKTHEI

JInzocomanbHag YTCUKa

HpeBpan[eHHe XpoMaTtHa B OZHOPOIHO
INTOTHBIE MACCBI

Maccusnoe mIoxo OIpEALTACMOE
CKOIIJICHUE XpOMaTHHa

o
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YIAbTPACTPYKTYPHbIEC IPU3HAKH
aIoInTo3a M HEKpPo3a

AnonTto3
ApepHbIn XpomaTuH-COOpaH B
KOMMAaKTHbIE rpaHynsapHblie Macchbl

ApepHan meMmbpaHa-CTaHOBUTCA
NnpepbLIBUCTOU, XPOMATHUH
OKa3bliBaeTcCsa cpeau opraHenn

LuTtonnaama-ynnoTHeHa

MutoxoHapun-CTPYKTYPHO He
N3IMEHEHDLI

Pubocomsi-He U3MEHEeHbI
KnetoyHas membpana-
npuobpertaeT HenpaBumnbHbLIE
KOHTYpPbI, OrpaHu4YnBaeT
oGpasyrou.mecn BbINAYNBaAHWUA
uuTonna3mbl, a 3aTtem
OTWHYPOBAaHHbLIE aNONTO3HLIE
Tensbua

Hekpos
AQepHLIM XpoMaTUH-NpeacTaBneH
rﬂblsKaMM, noABnNsAeTCA B
uMTonnasme

ApepHan membpaHa-nokKanoHoe
WU NonHoe paspyleHne BMecTe C
APYrMMU opraHennamm

LUuronnaama-npocBetrneHa
Mutoxorngpun-Habyxuiue,
OTE€YHbLIe, pa3pylleHHbIe
Pubocomui-MHOTo cBOGOAHbIX
KnetoyHan membpaHa-
paspywiaercs
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Mo3rogoe BewecTso | KOpKOBOE BewecTso

Tensue MNaccans

Ko20 MpPoHYy Mmom 3goXHem ‘ ;
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