OEAEPA/BHOE TOCYAAPCTBEHHOE BIOAKETHOE OBPA3OBATE/ABHOE

BOJ/ITOI'PA/ICKUI YUPEXXKAEHME BBICIITETO OBPA30OBAHIS
F()CyﬂAPCTBF‘H.HI’m Boarorpaackim rocyaapCTBeHHBIN MEAMIIMHCKUM VHBEPCIUTET
MEHIHCKHIT ) pad yAap A YHUBEP ?

YHUBEPCHTET Mununcrepcrsa 3gpaBooxpanenus Poccuiickon Peagepanin

Kadeapa pynaamenTaabHOM MeAUIIMHBI Y1 OMOAOTUN

AHaaAN3 KAeTOYHOM CUTHAaAVI3alII

Boarorpaa, 2025 rog,
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AICNCTBHUE CUTHAJA.



KierouHass CHMrHaJu3anuss OCYIHeCTBJISACTCS

, MAaTEPHAJIbHYI) OCHOBY

DeUCnmopvl, IJAECMEHMbl ___CUZHAJ ___Nepeoaruiux /
nymeu u IPpexkmopnvie 0eaKU ///







(PYHKIIMOHHUPOBAHUSA

CUTHAJBHBIX CHCTEM COCTOHUT B TOM, 4TO
. C peuenmopom

AKMueauyuio /

nepeoaua
ungopmayuu Ippexkmopn
oenKkam omeem Kjiaem Ha

oelicmeue CUZHad.



Kierounas CUTHAJJIN3aAlINA UTPACT GOJII)I[IyIO

poJib B
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Y MHOIOKJIETOYH KNBOTHBLIX KJIETOYHAA

CHITTHANY
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THUIIBI KJI€TOYHOM CUTHAJHU3AIUHU C HCII0JIb30BAaHUEM
XUMHUYICCKHUX CUTHA/IBHBIX MOJICKYJI:

- CUTHAJU3AIUA XapakTepu3yercs
BbIJICJICHUEM KJIETKOM XHUMHYECKHX BeIleCTB, KOTOPbIE
OKA3LIBAKOT JAEUCTBHE JIMIIDL

AYTOKPHUHHAS
Ha my odce camyro
KJ1emKY.

IOKCIAaKpuHHan 1€l
om 00HOU KJIemKu Opy20u 6 pe3yibmame adeéuu

MOJICKY).1




CUTHAJIM3Aallusl, BCTPCYACTCH JINIIDb

Yy AKNBOTHbLIX, AMECIOIIUX .

Xapakrepu3lyercs cekpenuen HeMPOHAMMU B
CHHAIITHYECKYI0  IHeJb

JHAOKPHUHHAA /

CUTHA/JIBHbBIX MOJECKYJd - T'OPMOHOB







Kaaccenl XuMHu4Yeckas Npupoaa u

NEePBUYHBbIX XapakTepucTHKa NpUMepbI.
MOCPEIHUKOB

OKAJIbHbIE Belecrsa, KOTOpbie 0KAa3bIBAIOT OCHOBHOM 0€JIKH

XHMHYECKHEe BJHUSIHUE JJUIIb HA COCETHHUE ( akTOpBI pocTa,

MEANATOPbI KJIETKH. IMTOKHHBI U P.)
XHMHYECKHe CoeIMHEeHUS, HHenTuabl (Ba3onpeccuH,
nepeaaruue CUrHaja B CHHaIcax OKCUTOIMH M JP.),

- U JelcCTB He TOJLKO Ha NPOU3BOJIHDLI

Heupomeauaropnbl ACHCTBYIOTIHC TOIBKO POHIBOHBIC
NMOCTCUHANITUYECCKYIO KJIETKY. AMHUHOKHUCJIOT
(aeTHJIXO0JIMH,

HOPAJApPEeHaJHMH U JP.)

BemecrBa, BbigessieMblie beqku (coMaToTpPONHBbII )

JHAOKPUHHBIMHU KJIETKAMH; TOPMOH, HHCYJIUH 1

BJIMSIIOT HA KJIETKH, IP.),CTEPOUIbI

PacCIoJIOKEeHHbIE HA 00JIbIIIOM (TecToCTEepOH, AJIbAOCTEPOH
RO yAAJIEHUH OT MeCTA CeeKpeluu U JIP.), MPOU3BOJHBIE

TOPMOHOB. AMHUHOKHUCJIOT (PAPOKCHH,

aJipeHaJIMH M Jp.)




Buigeasiior

* penenmsi;

* ITIDOBC/ICHIC




OT1BeT
KJIETKH HA

e e JCHiCTBHE

CHUI'HAJIAa
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HA_OCHO8E _KOHMOPpMAUUOHHO20 /

COOMBEMCINGUSL MOJCKYVA JU2AHOA U peuenmopa

Y




MEMBPAHHbIV PELIENTOP

Mna3smaTnyeckas membpaHa

PeuenTtop
BHekneTtouHbie CUTrHaAlbHbIE MOJEKY b B

3aBuCUMMOCTUH oT cBoeu pacTeOpuMOCTU
PEIICHTOPI)I CBS3bIBAFOTCS ¢ NOBEPXHOCTHEIMU unu
BHY TPUKNIETOYHBIMMU peuenTopamu.
FudpogpusnbHble MOsIeKybl He CNOCO6HBL NPSMO
NpoOXoAUTb Yepes MNAa3MaTU4YecKyro membpaHy,
MapodunbHas NO3TOMY OHU CBA3LIBAFOTCS C peLenTopamun Ha
CUrHasribHas mMonekyna NOBEPXHOCTU KITETKU-MULLEHW.

BHYTPHUKJICTOYHLIC BHYTPUKNETOUYHbIV PELIEMTOP  Iudpogo6Hbie nuzaHdbl (Hanpumep,
rapochobHas CTepOoUAHEIE FOPMOHBI) MPOHUKAFOT B

KNeTky nytem au 3uKn. BHyTpu Knetok
curHanbHas Morekyna ) R TeM Al RO yTp

Yy 8 TaKMe CoeAnHEHUs CneumugpUuyecku
/“ B3AUMOZEUCTBYHOT C 6eNKOBLIMU

peuenTopamu, o6pasyroLMACa KOMNIEKE

nepeHocuTCS B 94pO.

IMOBECPXHOCTH byayum HepacTBOpUMEBI B BOAHBIX Cpeaax,
MAPOGOBHbIE CUMHANbHBIE MOSIEKYbI
TPAHCNOPTUPYHOTCS KPOBLHO B BUAE
KOMMNJEKCOB CO cneumnanbHbImm 6enkamum-
NepeHOCYUKAMU, OT KOTOPBIX OHU

Aapo oTAensroTCcs, nepea Tem Kak NPOHUKHYTb B
KNETKY-MULLEHD.

KJIECTOYHOM

carrier protein

BHy TpukneTouHbIi peuenTtop




pelenTopbl PacioJoKeHbl

KJEeTKH WA . XHUMHYECKUMMU




HC TOJIbKO

Aldllln

yuacmeyiom 8
nepeoaue CUZHANA



. Ilepenoc ropmoHa 4epe
@ Q I1a3MAaJIeMMY
\ Hna:;Ma.ueMma
p CBa3bIBaHHE TOPMOH?
Vo 1 & - peuentopoM M aKTHBA
peunenrTopa

OPMOH-penenTOPHbIi
KOMILJIEKC

Ilepenoc ropmoH-peunen

JHK | KOMILIEKC B SI/IPO M €ro
CBA3BIBAHME C PEryJsiTd

AN N A 10CJIeI0BATEILHOCTAM

\ MPHK

. - TpaHckpunuusa resa
Snpo

beaok

a g. - .: Tpancasuus MPHK re
I'majionsiazma ‘




PenenTopbl, pacnosio;KeHHbIe B IJIa3MaTHYeCKO MeMOpaHe, Wi

, OTHOCATCA K

. OHM B3aUMOAEHCTBYIOT ¢ CHUTHAJBHBIMHM MOJIEKYJaMH, OOIIMM

MPU3HAKOM KOTOPBIX CJIYKUT T'HAPO(PUILHOCTD.




KJ1emOYHOU NOBECPXHOCMU

HOHHBIX KaHAJI0B

conpsiskeHHbIe ¢ G- OesikamMu

KaTaJIUTHYECCKUE

A. Kananoo6pa3sywwun peuentop B. Katanutnyeckun peuentop
MoHbl Nurang

Nurang

- N
HeakTuHbI AKTUBHbBIN
% dhepmeHT
B. PeuenTop, conpsixeHHbin ¢ G-6enkom

' Nuraup

AKTUBUPOBAHHbIN depmeHT

G Bariox AKTUBMPOBaHHbIN

hepmeHT




NPeaCcTABJAIT CO00M

UoOHHble KaHaabl. CHUrHAJbHbIE

N3IMCHHAIOT

€ro_KOoH(popMaIHI0

OTKPLIBAKOTCHA MJIN 3AKPLIBAIOTCI.







CHHanNTMyecKan TepMHHanb
MoTeHuuan- AdKCOHA MOTOHEHWNPOHA

33 BMCHMMbIN
kaHan pna Cal+

1 AUETHUNXO0 NNH

Mo TeHUMan3asucHMbIi
kaHan gna Na*

Mo TeHUMaN3aBUCcUMbII
HUKOTMHOBBIN kaHan ana Cal+
peyenTop ang

aue TMnxonuHa | / T-TpyGo4ka

Nat

MbiweyHan CapronnasmaTuyeckuil PETUKYNYM
KnerKa

Kananpana Cal+

ICPCAANA CMITHAIA HNKROITHMHOLLIV AICITN/IXOJAMHOLBbIM DCICITTOPOM

s



LN IpuHMI padoThHI ALETUIXOJIMHOBOIO pelenTopa

- IEKTPUUYECKOT0 o
HEHPOHY;

HEHPOHOM
[) I E [ ]

CBSI3bIBAHHE ALETUJIXOJIMHA C PelenTopoM /
OTKpbITHE

IepeHoc KaTuOHOB Na*

JAenoJasipu3anus MeMOpaHbI

YAaJICHHUC allCTHJIX0JINHA
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CUTHAJIOB  MEXIY

CKTPHYCCKHA BO30YVIUMBIMHA RJIACTKAMHU C ITIOMOIIBIO PECICIITOPOB

peodpa3soBaHMM __ MMH

XUMHNYCCKHUX CUTHAJIOB B )JICKTPDHYCCKHUC
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CTpyKTypa peunentopa, Conpsi:keHHoro ¢ G-oejakam

°
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- CHTHQ/I-CBA3BIBAKOIIINHN YIHACTOK

|

G-0eaxom

s

-y4aCTOK , B3AMMOACHCTBYIOLIUH C
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PenentTopbl, conpsikeHHble ¢ G-0ejkamu,

Uil UOHHbBIX KAHA/I06

Bzaumooeiicmeue

onocpeoosanno_uepe3 G-oenxu.




NMCEIOT IHCHTPbI CBA3GLIBAHUA

FYAHWJIOBBIX HYKJIEOTHAOB: TyaHo3uHau(ochara
(1) u ryanosuHrpudochara (I'Td). G-0eaku

HCAKTHBCH.



penenTop TOpPMOH (dhepmenTt

U0

BHBIH peuenTop U HeaKTUBHbIN G

+ ey

AKTHBalUA peuenrTopa

AxTuBanusa G-oeiaka

e

i3biBaHNe G- Oeska ¢ (pepMeHTO
PMeHTA; TUCCOIHAINUS TOPMOHA O

o8 o)

es10K Tuaposausyer I'T® o I'1D
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- CBA3bIBAHNE CUTHAJBLHON MOJIEKYJIBI C PeleNTOPOM;

- aKTHBAIUs pelenTopa;




goill‘l‘M J)

Kamanumuueckue peuenmopbl
d)epjnenmamueuou AdKmueHocmbiIo
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- CBA3BIBAHNE CUTHAJBHON MOJICKYJIbI C PelelTOPOM;




ponrlagy.
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KJICTOYHOU TOBEPXHOCTH K
3(PPEeKTOPHBIM  MOJIEKYJaM  BKJIIOYAET

,  KOTOpbIEe

CONPOBOKIAAIOTCA ClIeU(PUIESCKUMHA H3MEHEHUAMM UX KOH(popManuu



\",(\III'F JI! |
Loal

, YYACTBYHOIIHE B NMPOBEACHUH CUTHAJIA

OT PelenTopoB KJETOYHOH MOBEPXHOCTH K IP(PeKTOpHbLIM OesikaM

NMPEeACTABJIAKT CO00H

MOJIEK)J1bl

IuToriazMaruyeckue
NPOTeNHKHHA3HI
BBICOKON CNEeUU(PUUYHOCTHIO
«aJAPEeCcHO

dbochopuaupoBanue onpeaeJeHHbIX 0eJIKOB



ponrllyy.

N

Hapsaay ¢ npoTenHKHHA3aM# 00JIBIIYIO POJIb B Nepeaadye CUTHAJIOB
UrparT (epMeHTbI , KOTOpBIEe OBICTPO
oT 0eJIKOB. JTOT NPOUECC MOJYYUJ HA3BAHME

ACMHOCMHOPHNINDOBAHMNYS d C ACMMHOCMHOPHUINDOBaAHNS
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Cxema npoBeieHHsI CHTHAJIA OT PelenTOPOB KJIETOYHOM NMOBEPXHOCTH IPH CBSA3bIBAH
HUMMU (PAKTOPOB pocTa:

s
%



B0 MHOIrmX CHrHaJbHBIX NYTSX B IPOBEAEHUH
CUrHAJIa, HapAAy ¢ OejJIKaMH, Y4YaCTBYHT MaJible
He0eJIKOBbI€ MOJICKYJbl U HOHBI, KOTOPbIE IMOJYYHJIH

MecceH0Hcepos. /
(HAM®D) (OF Lan
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IlpeBpanieHus MUKIAYECKOTO0 /

aJlecHO3MHMOHOGocharTa

N




Q_ AnpeHaauH

AJeHIIIHKIA3A
Penenrop

&

IIporenHkHHa3a A

3
CHHTAa3a

Do

bag ATP hae ATP
Kunasza docdopunasni e %ﬂnmreﬂ
% %

e
®W

I'nuxoren docdopuiaza

e

I auxoren I'nmroxo30-1-docar

Cxema npoBejeHMsi CUTHAJIA IPUA B3aUMOAECTBUH a/IPEHAJTHHA C
B- anpeHepruyecKuM penenTopomM KJIeTKH NMeYeHH.




ponrllyy.

- CBAA3bIBAHUE A/IPEHAJIMHA C PEeLenTOPOM;
- aKTUBAIIMA pelenrTopa;
- akTuBanua G 0ejika peuenTopom, B pesyiabrare yero I'J1P,

(4

BH3AHHDbIY - 0CJIKONM AMC A€ M Hd (D




JlencTrBue  aapeHaJ IMHA COIIPOBOK/IAACTCS
yCHJIEHMEM paciajia NIMKOreHAa U MpeKkpalleHuemM
0 CHHTEe3a , YTO CIOCOOCTBYET
MOOMJIA3 AN JHEPreTnIeCcKnux




Holt 1‘FM! )

Hcnonb30BaHHe B CHTHAJBHBIX cHcTeMax moHOB Ca’t B KauecTBe
BTOPUYHBIX IMOCPEIHUKOB ONpeAeasieTcl ABYMS OCOOCHHOCTAMU
YKA3aHHBIX HOHOB :

- HHM3KOHM KoHUeHTpauueii wunonoB Ca?t B NTO030JI¢ KJETKH
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SATPY MuTtoxoHapus
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¥ Bbicokasi KoHIeHTpanus noHos CaZ
Bl Huskas xonuentpanus nonopCazt




Y4aCTBYIOT ABA APYIUX BTOPHYHBIX

MoCpeIHUKA:

B KJIETKaX JKMBOTHLIX OTH IOCPETHMKHN

e \r _— - AR , .
DOPA3YIOTCS N3 MEMOpAHHOIO  JNINIA /
¢pocharuauannosuron-4,5S augocara, 1)

IeVCIBIEVM S DEPMEHTARNNN ) [TV 181711 k1S SV 63
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docharnananHo3uTo-4,5
nudochar




KiaeTouyHbIlii
OTBET

NHo3uTo1 TpUdoCchaTHBIN NYTH MPOBEACHUA CUTHAAA

T



- CBAA3bIBAHUE CUTHAJBLHON MOJIEKYJIBI C PelenTOpPoOM;

- akTuBanuga peuenropa u G-0eika;

- akTuBauuu G-0eakom pepmenra gocdoannasnl C;

- TuApoau3 moja aAeucreueM gochoaunasnl C pocharuauauHozuToa - 4,5
nudochara ¢ oopazoanuem nHosutoaTpudochara (PIP3) u




(bepMeHT

CBSI3AHHBIN C HUTOILIAZMATHYECKOM MeMOPAHOM KJIETKH.
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- HaJunumue , BOBJICYEHHBIX B
mepenavyy cCMrHaJja, ooecrneuynBaer :

83aUumMooelcmeuss CucHa106

om
PA3HBIX peuenmopos

«BEMGICHUA) CUZHAIbHBIX Nymell
om O00H020 peuenmopa y

/






OtBer1 OTBer 2

CxeMa B3auMoOaeiCTBUSA CxeMa «BeTBJICHA
CUTHAJIOB, HAYIIHUX OT PA3HbIX CUTHAJIbHBIX MMyTeM, MAYIIUX OT
peunenTopoB OJIHOT'0 peuenrTopa



KJ1emoOK Ha oelicmaeue

CUCHAJIBHbBIX MOJIEKY]l omjinuaromcs 8bICOKOU




Cneuutmocmb omeema KJIEeTKH Ha JeHCTBHUeE

CUTHAJIBbHBIX MOJIEKYJ O0bSICHACTCA:

- CIIOCOOHOCTBIO OOJHHUX H TE€X K€ CUIHAJIBHbBIX

MOJICK | BASODI66UA LD C DUS>SHDLIMI




9

BO3HUKAIOIIMX B OTBET HA JIEHCTBHE CUTHAJIBbHBIX
MOJIEKY.I, - Heo0XoaAuMoe yCJIOBHE
(p)yHKIITHOHMPOBAHUA CUTHAJIbHBIX CHCTEM.

JIOKAIbHbLU
KPAaTKOBpPEeMEeHHBbII o00paTuMbIH



HACHU00 34 BHUMAHUC.

Va
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