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PacTutenbHble KNETKN- HAanNnn4mne xnopodunna wm
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KnetoyHasa cTeHka
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PACTUTENbHAR HNETHA MHBOTHAR HNETHA
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OpFaHeJ'IJ'IbI- OCHOBHbIE€E KOMITOHEHTbI KINETKWA

«pa3geieHus Tpyaa»
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Glyeerol
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O‘O‘(I:‘H 0 _|]|>_ 0 - C-H Fatty acid side chains
0CH ¥ |

(I? : Phosphate H-C-0-C-CH, - CH,-CH,- CH,
'O‘?'H | 9

H H-C-0-C-CH,  CH,-CH, - CH,

3 Fatty Acids + Glycero! { PHOSPHOLIPID




[WpogoGHye
HEMOAHEIE KBOCTH
MOTBKY XHADHEX
W)

TWApOGHbHbe
ONAPHBIE 00
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Hykneowng. OtcytcTBue opranenn (M3I)




XMBOTHaga KneTka

A

Muroxongpusa
(MecTo aapobHOro AsixaHus)

Uwronnaama

Annapar Tlonbaxu
(y4acTByeT BO BHYTPUKNETOYHOM
TpaHcnopTe)

MnaamaTtnueckaa membBpauna
AwvameTp: okono 20 Mkm

UenTpuons
(BCEraa HaxoauTCs

pPAOOM C SAPOM; y4acTBy-
eT B KNeTOYHOM AeNeHuu )

Aapsbilwko Anpo

(perynupyer
XpomartuH pa3nnuyHsie
(TOHKWE UHTeH- BUObI

CMBHO OKpalumea- aKTMBHOCTU
HOWMECH HATK) B KNeTke)

ApnepHas obonoyka

Menkue CTpyKTypbl maeHTugunum-
poOBarb TRYAHO; 3TO MOryT BbITh
MUTOXOHAPWUW, CEKPETOPHLIE
rpasynsl, IM30COMbI, BAKYONH,
NAWEBLIE NPaHyNbLI U T. 4.




Xnoponnact*,

B KOTOPOM
BUAHbLI rPaHbl

NMnasmarunyeckans membpaHa
(npuxara K KNeTo4HOn CTeHKe)

finepHan
fapo obonouka
(perynupyert fiapeiwko
pa3nnyHbie XpomarTuH
BU/Abl aKTUB- (TOHKUE UHTEHCUBHO

HOCTW B KNETKE)| sypaiwmsaiowmecs
HUATY)

AwameTp: okono 40 Mkm

KneTo4Hbie CTEHKU CoOCeaHuX
KNeTok

Nnasmopgecma *(ces3biBaeT
uMTONNasMy CoOCeiHuX KNeTok)

KnerouyHas crenka’
(HexuBas CTpyKTypa; 00bIYHO
npuMAAeT KNeTke onpeaeneHHyIo

dopmy)

CpepaunHHas nnacTuHKa™
(CKpennseT KNeTo4YHbIe CTeHKU
COCEeAHWX KNeTOoK)
Annapar lNonbgxm
(y4acTByeT B KNETOYHOM
TpaHcnopTe)
Menkue CTpyKTypbl naeHTuduumn-
poBaThb TPYAHO
MuroxoHgpusa
(MecTo a3pobHOro AbixaHus )
Toxwonnacrt*
(membBpaHa, okpyxaiouias
BaKyo/b)

Bakyonb" Uuronnaama
(KpynHas v ueHTpasnbHas,
coaepxaulas KneTo4HbIv CoK )




PuyubHocomisl

JTH30CcCoOmMBI

+— MunToxoHOpKMKn

— XNoponnacTbl

HAopa

Llenoie knerTkm
M EKNeTOYHI&e

LieHnTpobGexHoe
yCoKOopeHwe,
Heobxoammoe
O ocasxkaeH1s

100000 —3000004

1000— 30000 g

200 —800 a
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CxemaTnyeckoe nmaobpa>xerHmne

Crpoexuve

DyHKLLMIM

MnasmarmMmyecxkass memGpaHa

TpexcnorHas cCTpykKTypa
(«canaBun4i») — OOMrH cBeTnbLIA
CNno Me>XXAy ABYyMS TEeEMHbBLIMMA

Ma3zbupareneHO npoHmMuaemMmbia
SCapbep. peryiimpyrouimia omeH
MedKOAy KeTKOMm 1 cpeom

Aapo
AoepHas oGono4dxka
(aBe memGpaHbl)
f HAoepHas nopa -
% Mrerepoxpomarud E
ﬁ— DyxpomatTuH [ =
// \

AApsbILuKoO

Camas KpynHas oprasenna,
IaKIroYeHHas B oBono4uxky a3
apyx memoSpaH, NpoHMM3aHHYyIo
saepHbIMmM nopamm. Conep>xunT]
XpomMaTMH —B Takom doopme
packKkpydYeHHbI€ XPOMOCOMbI
HaxoosaTcecs B nHrtepdase.
Cooep>xXunT TakokKe CTPYKTYPY,
Ha3biBAemMyiO sSiOpPbLILLIKOM

Xpomocombe: conep>xart JHK —
BeuwecTBO Hacneac reeHHoOCTr.
AHK cocTtomT i3 reHoOB, perysin-
PYIOLLMX BCE BMAOALI KJI€ETO4YHOM
akTmnBHOCTWM. JJenerHve sapa ne-
SXKMT B OCHOBE pa3mMmHO>XeHns Kne—
TOK, a cneaosaTensbHO,  Npo-
uecca socnpomv3seneHns. B san -
pPoiLukKe oGpa3yroTceca prGocombl

SHoaonaasmaTrTmiIiIeckKkmnia
PpeTmnkynym (3P)

MM

F’Mm

Curncrvema yniaouieHHbIX
mMmemoOpaHHbLIX MeLLIoOYKOB —
umMMcTepH — B BMae tpytodexk u
nnacTuHok. O6pa3yeT eavHoe
uenoe C Hapy>kHom memobpaHon
saepHo o6ono4Yxkn

Ecnn nosBepxHoOoCTb 3P nokpeiTa
pubocomamm, TO OH Ha3biBaeT-
Ccsi rpandynsapHbsima (Luepoxosa-
Teim). No umcrepHam Taxkoro

OP TpaHcnopTmpyeTcs 6enok,
CUHMHTE3IpOBaHHLIIA HAa pmBboco-
Max. ArpaHynsapRbia (rnaaxkviiia)
IDP (Cez prBocom) cny>XXnTt
MEeCTOM CUuHTE3a NMImMnnaooes

LincrepHa cTeponaos
Pn6ocomei EShciiias O4yeHb Mmenkue opraHernsibl, Co- MecTo cunTesa 6enka. Pu6o-
cyGuacTua cCTosiLMmE 3 AByX CyGuyacTuu, — combl cBsI2aHbt ¢ IDP v
b4 SonsbLoi 1 manoii. Coaep>xart cBOBOAHO nNe>xxarT B umronsasme.
G6enok n PHK npunnmnmanrensHo 8 MHOro pmocom MoryT o6paso-
Manas paBHbIxX gonsax. Pubocomel, o6- BaTe NonMcomy (NonupuuGocomy),
cyGBuacTurua Hapy>XmBaemMbi€e B MMTOXOHODW - B KOTOPOIA OHM HAHM3AaHb! Ha
Aax (a Takke B XxJyioponnacrax — eaunHYIIioO HUTb maTpudHon PHK
v pacreHmii), eule mens4de
MmrToxonapmm
(en. 4Mc. — MMTOXOHOPWMS) N'é"'TOXOHRPV'M OKID\DKE'-":-(_'5 Mpu aspo6HOM AbIXaHuM B
O0O0ONoOYKOoOMn M3 Asyx memOoOpan; KpumcTrTax mnpomcxoamnmT okKkmciin-
‘Drpg‘:.?,’l?;“a“ PuGocoma | g yrpeHnias memGpaHa o6pa- TenbHoe dbochopunmposaHme

MarTpwukc

O6ono4yka Kpucra
(oase membpaHbl) KonsuLesasn
monexyna AHK

IyeT CKNankm (KpmMc Tl ).
Cooep>xXmT MmaTpumkc, B KOTOPOM
HaxogsaTcs Hebonsuoe 4Ymcno
pmnSocom, oaHa Konsuesas
monexkyna JHK 1 docdhaTHbie
rpadHynsl

M NMepeHocC INeKTPoOHOB, a B
mMmarTpukce paorTarloT depmMmeH-
Thi, yHacTBylOLWMe B LumKne
KpeGca

AnnaparTv FNonsooxm

My3bipbkK

Cronka yrnsaoLweHHbIX memobpaH-
HbIX MELLUIOYKOB— LIMCTEepPH .

Ha oaHOM KOHLIE CTOMNKM mMme-
LWIOYKUM HEMpPpepPLIBHO o6pa3yioT-
Cs1, @ C APpYIroro— oTuwHypoOB6LIBa-
HOTCH B BLUOE Ny3bIiPpbKOBs

Cuncrema, B KOTOpOi npereprne-
BaroT MmoamdmkKkaumio
(mnpoueccHmHr) n TpancnoprTm-
PYIOTCSH pPa3/IMyHbIE KNneToYHbIe
MarTepuvans, Hanpumep Genku,
nocTynawume ma DP. B ny3bipb-
kKax Nnone ook marepuvans: TpaHc-
MNMOoOPTHPYIOTCH B Apyrme 4YactTnm
KNIeTKM 1N >XKe K nJjiasmarmyec-
Ko memObpaHe ons cekpeurm. B
annapare Nonsaoxkm o6 pa3ayroTcecs
NMM3I0COoOMBI

oS o == MNnonsooxkun
> _ =&
v AdukTrnnocoma
< ——— nnm Tensue
S s <=aé MNons ook
- L=
Jinnocombl

MpocrTor cdhepumHeckKmii mem-—
SpaHHbIA mewoYdek (memGpaHa
oouHapHas), SanomnHeHHbLIIA
NnuuiesapurTesibHbIMM (rMmaopo-
amMTurnHeckKkrmMmn) depmeHnTamMmm.
Cooep>xXmnmmoe Kka>xerTcs
roMmoreHHbim

BouliNMoaHSIOT MHOIMo doyHKLIMIA,
BCerga cBsA3aHHbLIX C pacnagom
Kakmx-nmbo CTpyKTypP v
mMonexkysn. B Hux paspywaroTcs
CcTapbie opraHeriibl 1 nepesa-
purBaroOTCH Gakrepunm, 3axsadYeH -
Hble nyTem daroumro3a

Muxkporensua

OpraHeruia He coBcem npaeBvijib-
HOIM cdhepurnHeckon dopmMbil,
oOKpy>XeHHass oamiHapHon
memoOpaHon. Conep>XxXuumoe
MeeT IEPHMCTYIO CTPRYKTYPY,

HO MHOIOAa B HEM nonagaevTcs
KpuUucTasunona v cKornneHmve
HUTEen

Bce mmkporTensua coaep>xxart
KaTanasy—depmMmeHT, KaTanm-
INPYIOLLLMIA pacLyensieHme
nepoxkcunaa soaopona. Bece oHnm
cBSA3aHbl C OKMC/IMTENTbHbBIMW
peaxkuunsmMmmn. Y pacreHuvia 8
MUuKpoTensLax nporexkaeT
rMMmMoKCHMNaTHLINA LLmKnN




CxemaTmndeckoe maobpa>xeHume

CrTpoeHumne

DPyHKLLIUM

KnetTouHass ctTeHka, cpemiHHass
MJ2iacTUMHKA, nNJiia3smMmogecMmbli
(en.-“tim1ic. —MninasmogecmMma)

KnetTo4dHas —
cTEeHKa

Bo3Ay>xOHOCHLBLLILIA
Me>KKJiIeTHUMK

Mionasmarun-
Hyeckas
MmembSpaHa

— KecTkas KkJietToYWwHassi CtTeH-
Ka, oKpy>Xatlouias KJieTKy,
COCTOUT U3 LLEJUJITIOJIO3HbIX
MUMKPpOMUOPp U, norpy>XxXeH-—
HbIX B MaTpumKCcC, B cocTas
KOTOPOIro BXoaOsaAT aApyruve
noinucaxapuabl. ¥ HEKOTO-
PbIX KJNIeTOK KJN1IeTO4YHbIe
CTeHKUW rnperepriesarT
BTOpMUM4YHOE yTorsillieHume

Ob6ecnedyuvBaeT MmexaHumM4iecKyro
onopy v 3 aumrty. Bnarogoaps et
BO3IHUKAET TypropHoe nasJjieHume,
cnoco6crBeyoulee ycujieHmMio
onopHom dyHkumnm. Nnpeaogorepa-
Liae T ocCcMoOoTUHMHeCcCKmMiin pa3pbiB
KNneTkum. Nno kniero4YHoin creHke
npoucxoaurT nepenBum>xxkeHume
BOObLbl 1 MMMHEepPaJibHDbIX conen.
PasnmyiHbie moagundoukarimm,
Hanmnpuvimep nporimmrirbiBaHMeEe
JIMTHMHOM, o ecneYyuBaroT
BbINoJIHEHUME CcneumasyimapoeBaH-
HbiX (PYyHKLLLIA

CpenunHHasn
niaacTumHKa #

— TOHKUIA CJ1OMM NeKTMHOBLIX
BeullecTB (NneKkratToB KaJibLimst
"M MmarHums)

CkpennsierT Apyr C Apyrom
coceanHue KJietTkKkm

3R

CrpoeHue rnyiasmoaaecmMmbl

2D o
N

Mnioasmoaoecma —

— T oHKasa uumroruiasmMmaTmieckKkasi
HMMThbh, CBA3bIBAKOLLIASA LLUTO-
nJiasmy coceHUX KJiIeTOK
yepe3 TOHKYIO NopYy B KnertTo4-
HoM ctTerHke. NMopa BbicTJ1IaHa
miasmarmmideckKkom memobpaHonm.
CKBO32b NMopy MnMpoxoamrT JecCcMOoO-
TYyOyna, yacrTo coemiHeHHasi
Ha Oo6ounx KOoOHLLax ¢ DP

OSbeAMHSAIOT MPoOTOoOrNJiacTbl
cocenHuX KJieToK B eOumHylo
HenpepobiBHYIO cCMCcTemMmy —
CcCvIMMnJIacT, —INo KoTopoihn
ocCcyullecTB/IseTCHa TpaHcnopT
BelLlyecTB Me>XAy 3TrmMmum
KJierTkamm

XnoponsmiacT
PoTOoOCHMHTETHMHECKMME MmembGpaHbI,
conep>kaLime >xutopoduvinn

R

—
Jilamenna

Crtpomnma

O6ono4dka
(oBe
MmemopaHbi)

KonbLieBass
MoJltekysia
AHK

Kanmnenbka

Mmacna

Puocomst

KpaxmanbHoe
IepHo

KpynHas coaoep>kalias >xXJmopo-
v rutacTmaoaa, B KorToponm
nporexkaeT dbovToCcCumHTEeS.
XnopornJyiacT okpy>XeH o6o-
JIO4YMKOMM 3 ABOMHOW memSpa-
Hbl 11 3arnoJiHeH cTyaaeHucTol
cTpomoini. B ctpome Haxoaoumrt -
csa cucTema memSpaH, co-
OpaHHbIX B CTOIMNMKUM, iJimMm
rpanbni. B Hetr > ke mo>keT
oTNararbcsa Kpaxman. Kpomnme
TOro crpoma coaep>xxKuiT
PMMSoCcomMbl, KOJIbLIEBYIO
mMmonexkyny JIHK m xkanensknm
mMmacna

B sTonm opraHesinie npovic-
>xXOOAMmMT boTOoCHMHTES, T. €.
cCUHTEe3 caxapoBs nma CO,

M BOOAbLI 3a c4HeT cBeToBonm
D2HEepPp I M, yiassJyimmBaemnmonm
xJmmopodumiyiyiom. CeeToBas
SHeprrmsAa npeeBpatLiaerTcsi

B XMMUMMHecCKyiro




KOoOHUSeHTRauMA
HUMME, YemMm vy

ForueHTDaumA
BbILUE, YEMM VY

KonuernTpaumnas
TaKan e, KaK y

COOSDMUMOTO  CONEDSNMMONo COOEPXIMMMOro
2PHMTRPOUMTA DPNTROUMTA IPHITROLLLHMTAa
L o L 7
FMMNOTOHK-| A2O0OTOHI-
HECKULA JECKAN
PACTBOP PACTBOP

mnawm BO LA SRR

SPTROLAT
nonaeTrcy

DPUTRDOLLAT
ocTaeTcA
HODMANBHEINM

SPUTROLAT
CMOPLUWBaSTCH



1. bBeiku-kaHaasl ¥ 0€1KH-NEPEHOCUNKH
2. dPdepMeHThHI.

3. PenentopHbie MOJEKYJbI.

3 XoJsecTepoJ

6.13bnpaTtenbHas NpoHNLIAEMOCTL



1. TpaHcnopT

OOCTAaBKY IMUTATEIIBHBIX BEIECTB;

yIaJ€HUE KOHEYHBIX IIPOAYKTOB OOMCHA
(«0TXONOBY);

CCKPECIIHIO PASINYHEIX ITOJIC3HBIX BELLICCTB,

CcO3/IaHME€ MOHHBIX TPaJUEHTOB, BECbMa BaX-
HBIX IS HEPBHOM U MBILICYHOM JICATEIBHO-
CTH;

MMoAiEpKAHUE B KJIIETKE COOTBETCTBYIOILETO
pH u Hammexamen HOHHOU KOHLIEHTpaLUHU,
KOTOPBIE HYXHBI i1 3(P(heKTUBHON pabOTHI
KJIETOYHBIX PEPMEHTOB.




Passive transport

Ly, 74 LymipGnf wpoufy chnfuoennnne o
pLunwlpfr dheny:




ObneryeHHasa gnddy3uns

()
O Hapyxu-naon cpepga O O
& B O a

M%@Liﬁ @QW

O «NUHM < > «TOHI»
L 4

O LimTonnasma

@

Puc. 5.17. Obaezuennasn ughghyvzun ¢ ynacmuem deaxka-nepenocuurxa. beaok npebsieaem nonepemerHno 6 OOHOM U3 d8yX co-
CIMOAHULN — <«NUH2» W «ioHe». [TockoabKy KOHUEeHMmpPpayus MOASKYA SM0K03bl (eCMUuVeoOabHUKU) 8 HAPYICHOU cpede astuie,
PEAAbHBII €€ NOMOK HANPAEAEH 6 JaHHOM CAVHde 6HYIPb KAemKu — ho dughghyzuonnomy epaduenmy.




Hndppysna

BHyTpeHHee Hapyxxhan
NPOCTPaHCTBO cpeaa

5 1
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L. 73. lynipbph wlmby thnfuwunpnnedn puwnwbph dbhony:




SHOOUMUTO3 U 3K30UUTO3

1. daronuto3 («MOEIAHUE»)

DK30IIMTO3

Uenouka [nasmaTtnyeckas
HakTepun Membpana

MuHOUuMTO3

o JK30UMNTO3

Cekpe-
TOPHbBIN
npoayKT

daroumTosHasn
BaKyonb

CeKkpeTopPHbIN
ny3bIpex

Puc. 5.23. Pudoyumos u sx3oyumos.




Lly. 75 Shunng (pmepinh puwnhouwaabgnodp (1) L oo
phpnudn (Z2) peefrg) L Ppwagnghurngn wabGnpwyf dnon (3):




2. IlnHomMTO3 («ITUTHE»)

(MarounTos [uHOUWTO3 Fedewrop

BHPKNETOYHOS NPOCTPANCY (Y PEACHINHLA 3
= s IMNOUATOS -

Pm [N

wWreh

Teesaononmm

He ey rd

LuTonnasma fecang




Interaction between plasma membranes
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PINS
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L. 92 Cuwqi




[1ByxmMemMbpaHHOCTb

CmpoeHue sidpa

e AnepHon oborio4Yku (Kapunonemsbl),

e A0epHOro coka (UMnun Kkapuonmnasmbl),
e AApPbIWKA U

e XpOMaTUHA.




HnepHas obonoyka : AnepHas nopa

XpoMaTus

LepoxoBarasn AAPLILLKO
aHaonnaaMaruyeckas
ceTh

ANepHbIA COK

Pudocoms!

Pic. 49. Cxema crpoeHus siapa
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Chromosome

Buzzle.com

Chromatid Chromatid







Cell therapy

Ly, 95 CopowrlynrfrgUGrnf unGowgfhhrnfudoenl ernGfulongnagfrool




UuTonnasma

* Environmen

cytoplasm ———



L THOHOOCOMMH HITI TOTHCOMME

Pubocombi

pudocomuoii PHK (pPHK),
_ Opna monekyna pPHK

A
T © T 2 monekyna Genka

Manag cybyacTiua

20 Hm
— [ee monekynel pPHK

' T Mmonexynsl Genka

70S-pubocoma ‘
Bonbluas cyfuactuiia




Jxaonnasmarmyeckuin petukynym (3P)

(Granular/ Agranular)

lpaHynApHbIA MoBEPXHOCTE IUCTEPHBI ArpaHynsipHbIil
3H[,ONNAIMATHYECKUIA (BUOHO B€ NNACTUHYATO. 3HA0NNA3MaTHYECKHA
PeTKynym CTpOEHHe) pPeTMKYnymM

Uucrepua B paspese (B aNeKTPOHHOM
MUKPOCKONE OHA 0GbIYHO MMEET
BWJ, NapannentHbiX NHHWA,

ycesHHbIX puBocomamm )

Nonupubocoma, unu nonucoma (Ha-
HW3aHHbIE HA HUTE MPHK prbocomel,
AKTMBHO Y4aCTBYIOLLME B
cuHTede Genka)

Puc. 5.26. Tpexmepras modens 3HOONAQIMAMUMECKO20 PEMUKYAYMA.




ER functions
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[epesaprraHue

BblAgneHne COAERPXKMMOro OCTaTO4YHOMNo

3HOoUUTO3 . Tenbua nyTem 3k3ounTo3a

QarouwToaHas @/
BAKYONL _
/\L — [lepesapueanne
Buinenexue - MRTORCRARIW
NA30COMHBIX
(bEPMEHTOB % - AsTodharuyeckan Bakyonk
nyTem O n iy " Y
y1 M30CoMa S
JK3oUMTO3a Q/ b
\ ' MemGpanra, okpyxnsLLas
: . | [
| _ 9 Ce HEHYXHYI0 Bonee
Mnasmarniec- - F i a'T S o \ MUTOXOHAPUIO
Kas memOpana nap bAX o — MUTOXCHOPKA
: ArpaHynsapHulig
. “i AHI0N1A3MaTHYECKNH
[paHynapHbIM PETUKYNYM
SHA0NNA3MaTHUYECKHA

PETHKYNYM




« © _ MuToxoHapmw, riepe-
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Signalling

/Glucose

MAP kinase signaling PI-3K L
pathway signaling pathway
GLUT4
vesicle
Cell growth, proliferation, Synthesis of lipids, Cell survival and

gene expression proteins, glycogen proliferation
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