OpraHounabil
KINETKU N NX

PYHKLNW



OpraHennbl — MNOCTOAHHbIE CTPYKTYPHbIE KOMIMOHEHTbI KITETKU

BknoyeHUs — HEMNOCTOSAHHbIE CTPYKTYPHbIE KOMMOHEHTbI KITETKU

B kneTkax 6aktepui (NpoKkapmoTbl) COAETKNTCS TONbKO OAWH BUL,
HeMeMOpaHHbIX opraHoONaoB - pubocombl. OHU NPUHUMAIOT y4acTue B
CUHTE3e benka.

B kneTkax aykapuoT (BCe opraHn3Mbl Y KOTOPbIX €CTb OpOpMIIEHHOE A4p0)
NPUCYTCTBYIOT MEMDpaHHLIE U HE MeMbBpaHHble opraHoOUAbI)

OpraHennbl ObiBalOT MeEMOpPaHHbIE N HEMEMBDpPAaHHbLIE

MembpaHHbIE Op2aHersbl; HemembpaHHbIe opaaHernsbl;
- QHAonnasmMmartrn4vyeckas - pnbocombl,
CETb, - KINETOYHbIN LIEHTP,
- Komnnekc ['onbaxuy, - LUNTOCKENET,;
- MUTOXOHOPUH, (MUKPOTPYBOUKY,
- JIN30COMB, MUKPOOUMAMEHTDI)

nnacTuabl.



MemOpaHHble opraHensbl ObiBalOT
ogHoMeMOpaHHble 1 ABYMeMOpaHHbIE

[1BymeMmOpaHHble

opraHennbl

- 94po

- MUTOXOHOPUM
- nnacTuapl

OgHomemMbpaHHble
opraHensbl
- 3HOonnasmMmaTunyeckas

CETb

- annapart [onbaxu
- BaKyoslb

- BE3UKynbl

- JIN30COMBI



[1BymembpaHHbIe
opraHennbl



MuTtoxoHAPUN — 3TO AOCTATOYHO KPYrHble OpraHouabl, KOTOPble MOXHO YBUAETb Aaxe
B CBETOBOW MUKpOcKon. MUTOXOHAPUM Ha3bIBaKOT SHEPTETUYECKMMIN CTaHLUSAMMN KITETKN.
B npouecce abixaHusi B HUX NPOUCXOOUT OKOHYATENbHOE OKUCITIEHME OpraHNYeCKUX
BELLECTB KMCOpOoa4OM BO3ayxa. Belaenmsuasaca B 3TOM NpoLiecce 3Heprusi 3anaceTcs
B obpasyowmxcsa moniekynax AT®, KoTopble cCNOCOOHLI NPy pacnage oTaaBaTb CBOKO
9QHEPruIo Tyaa, rae oHa HyXHa.
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NnacTuabl

XnoponnacTbl

Nlekonnacrsbl

MMEKTCA B KNETKaX BbICWMX
pacTeHuit. B HUX nponcxoguT
NEPBUYHBIN M BTOPWYHBIN CUHTES
VYINEeBOA0E.

PaznuuaoT:

1) XnoponnacTei (ocHoBHOM
NMUIMEHT Xnopodunn, YHKUMA -
®OTOCUHTES);

2) xpomonnactel (cogepkar
MUrMEHTBI KEPOTUNOWAbI, ONPEeaENAT
ueeT opraHa (npucnocobnerue gna
ONbINEHWA, PACNPOCTRPEHEHWUA NACA0E U
CeEMAH, ®OTOCUMHTES NpW
KOPOTKOBO/IHOBOM CBETOBOM CNEKTPRE).

3) Nenkonnactei (3anac
NMUTETENbHBIX BELLECTB).
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OaoHomMeMbpaHHbIe
opraHensnbl



K ogHOMeMOpaHHbIM opraHonaam KNeTkn OTHOCAT 3HAO0NIa3MaTUYECKYHo ceThb —
CUCTEMY MHOFOYMUCHEHHbIX KaHamNbLEB U LIUCTEPH, KOTOPbIE MPOHM3bIBAOT BCIO
LumMTonnasmy. QHaonnasMaTmyeckas ceTb pa3aenseT KNeTKy Ha oTcekun, obecrneynBaeT
cooOLLeHne Mexay YacTAMM KNETKMU N TPaHCMNOoPT BELLECTB.

Ha sHaonnasmaTtuyeckon ceTu pacnonaratoTcst pubocombl. ATo o4eHb ManeHbkue
opraHounabl, HO X OYHKLINSA O4YeHb BaXkHa A5 KNETKU — B pubOCoOMax CUHTE3NPYIOTCS

oenkw.
ApepHan
nopa

Hapy»kHaa membpaHa agpa

BHyTpeHHAA membpaHa aapa

JHAONNAa3MaTUYECKasa  XpomaTuH
AQpbiWwKo

Pubocombl



LuepOXOBaTaFI N TT1IagdKad sHOOoMJj1a3mMmatn4eCcKkad

CeTb
(PeTukynymepuas oboaouxa

AAPO KJACTKH
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HHCTePHA

pudocoma
KaHM )
rIaaKun
FHAOIIAIMATHYICCKHN
PETHRYIVM



Pa3nuyatoT LuepoxoBaTyto U rmaakyto aHgonnasMmaTuyeckyto
CEThb.

LLlepoxoBaTon ceTb Ha3Basnu rno Npu4nHe MHoXecTea pnbocom
yceunBarLnX NOBEPXHOCTb MeMOpaHbl. T pubocomMbl OyayT
CUHTE3NpPOoBaThb DENKn aAnga MemopaH KNeTkn n 6enku
npeaHasHa4YeHHbIe A4 BbIBEAEHUS 3a npeaernbl KNeTKu.
Takme pnbdbocomMbl Ha3blBalOT «CBA3AHHBLIMUY.

B rmagkon sHgonnasmaTtuyeckon cetn byget npomcxoanTb
CUHTE3 NNUAoB Ana MeMmbpaH 1 NMNMaoB NnpeaHa3Ha4vYeHHbIX
Ons BbiBeaeHusa 3a npegenel krnetkn. OHa He DyaeT cogepkaTtb
PUOOCOMbBI N NOITOMY DyAET BbIMMAAETb «IMNagKony.

3abexunm HeMHoro Briepes. He Bce pnbocomel byayT
HaxoaUTbCS Ha MeMBpaHe LepoXoBaToON
SHOoMNIasMaTn4YecKon ceTn, HekoTopble byayT cBob6oaHO
«nriaBaTb» B UMTOMNAasMe Krnetku. Takme pudocombl HasbiBaroT
«CBODOOOHBLIMU» . OHU BVAOVT CUHTE3MDOBaTb OenkKy aAns « HV>KO»




JHOonnasmMmaTnyeckas cetb

OrneKkTpoHorpamma
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Pnb6ocomebl - opraHensibl okpyrinon unu rpundosmagHon opmbl, cocTosAwme n3
OBYX YacTten — cybbeanHunu, Kotopble obpasytoTcs B sapbiwike. ObbeanHeHmne
cybbeanHu, nponucxoant npun buocnHtese benka. CoBOKYNMHOCTbL puboCcoMm
Ha3blBaETCS NMOSTIMCOMOW.
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Komnnekc lonbaxu

[MpencTaBneH CTOMKOW, HaCTO COEAMHEHHbIX Mexay cobon, MeMOpPaHHbIX
MELLOYKOB U NMy3blpbKoB. CTOMNKa LMCTEPH Ha3bIBaAEeTCA ANKTUOCOMON. Komrriekc
[onbaXu nonyvaeTt HOBoobpa3oBaHHbIE BeLWecTBa 1 6enku n3
aHponnasmartunyeckon cetu. KI' mx HakannnBaeT, COPTUPYET, «yrnakoBbIBAET» U
pacnpegensieT no pasHbiM agpecam, B 3aBUCMMOCTM OT NOTPEOHOCTEN KINETKU. B

TOM YUCT1E U 3a rNpenesnbl KIeTKN.




KomMmnnekc
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JInzocoma

JInzocombl npounssoasaTcs Komnnekcom Nonbaxun. OcHoBHaAA PYHKLMA NU30COM 3TO
BHYTPUKIIETOYHOE nuLieBapeHmne. Jinsocoma — ogHOMeMOpaHHbLIN NMY3bIPeEK,
3anonHeHHbIN NULLEeBapUTESIbHbIMU PepMEHTaMN, KOTOPbIE pacLLennaT
nocTynarowme B KNeTKy opraHnyeckume BelecTsa (6ernku, xnpbl v yrrnesoabl). [poaykTbl
nueBapeHnst NOCTyNatT B LUTOMNAa3My KNeTku Yepes MeMmbpaHy fiM30COoM.

(hepMeHTATHBHBIE
KOMILIEKCHI

MeMOpaHa



Bakyonb — NoNnocTb OKpy>XeHHas MmeMmbpaHon passusLuencs ns 3MC. Bakyonb
COOEPXKNUT PePMEHTLI, MMHEpPArIbHbIE COSN U pasfnYHbIe NPoaYyKTbl 0OOMeHa
BELLECTB. Y pacTeHUU MHOXECTBO MENKMX BaKyosien CrlnBaroTCA B OOHY
BGonbLUYIO — LEeHTParibHY BaKyorb.




HemebOpaHHbIe
opraHouabl

Obpa3oBaHbl 0e3 y4yacTns membpaH.
1. Pnéocomei.
2. KNeToYHbIN LUEHTP.
3. MuKkpoTpybouKm.
4. MukpodunnamMmeHThl.



Pnbocoma

OcHoBHas oyHKUMA pubocom - cuHTe3 bernka. PU60coMbI - opraHensbl OKpYyrion unu
rpudoBuaHON (OOPMbI, COCTOSALLME U3 OBYX YacTen «CybbeaunHUL», KOTopble
obpasytotcs B aapblwke. ObbegmnHeHne cyobegnHuL, NPONCXoanT Npyu OMOCHHTE3Ee
benka. Pubocombl coctoaT n3a mosnekyn PHK n Heckonbkux monekysn oernka.
COBOKYMHOCTL pUOOCOM Ha3blBaeTCH NOSIMCOMOW.

Manas cybveanHumua

m-PHK
T-PHK
& AMMHOKMCNOTA

Bonbwasn
cybvenmnnua

MembpaHa
3IHAONNA3MATNYECKOW
cern

CuHTeanpyemas
nONUNEeNTUAHAaA Lenk

NH,



[Tonncoma
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MuKpoTpyOOUKHN - CTPYKTYpPLI, cOocTosLME 13 benka — TyOynuHa. Kaxaas
MUKPOTPYyOOoUKa npeactaBnseT cobom nonbiv LMNUHAP, CTEHKM KOTOPOro obpasoBaHb!
13-t0 rmobynamu benka TybynuHa. o MnkpoTpybovkam Kak no pernbcam NpoucxoguT
nepemMeLlleHne KneTouHbIx opraHongoB. Mukpotpy6bouku u mokpodnbpunnsl odpasyroT
LMTOCKENeT KneTkn, obecnevnsas ee popmy. Kpome Toro, BXOAAT B COCTaB BepeTeHa
OerieHns N opraHoONOB ABUXEHUS KINETOK: PECHUYEK W XKIYTUKOB.

Microtubule Transport

Protofilament Kinesin

a-tubulin B-tubulin
| |

1
Tubulin dimer

Lineage ©



CTpoeHne akTUHOBOWU HUTH

TPONOHUH

i

JIBe cnupaibHO
3aKpy4YeHHbIE
HEMOYKH
[JI00YJISIPHOTO
0eJIka aKTHHA

TponoMno3unH
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KneTqubm LeHTp.
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CTpoeHune: CoCToUT U3 ABYyX
ueHTpuonenm (matepuHCKomn 7
NoYepHeEN), pacnonararoLwmxca
NnepneHauKynApHO  Apyr  Apyry.
Kaxpas UeHTpuonb uUmeeT BuUA
NoONOro UMAMHAPA, CTEHKA KOTOPOro

obpa3oBaHa 9 TpunaeTamu
MUKpPOTpPYbOOYeK.

PyHKUUA K/1eTOYHOro
LEeHTPa: y4yacTByeT B  Ae/IeHUM
KNEeTKU (popmupyet HUTU

MUTOTUYECKOIO BEPETEHA ,D,EI'IEHMFI).



