IpaHcopT BelecTB yepes
MeMOpaHHBl.
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OyHKIIMY MeMOpaH

3amTHas.

OnopHasi.
OrpaHuyunTeIbHAS.
Ob6ecneyueHue CBSI3U MEXKIY
K/IeTKaMU.

MecTo nnpoxoxxaeHus
OMOXUMHUYECKUX PEeAKIA
TpancnopTHas.

Perynsiyisi oOMeHa BellecTB
MEXXIY KJIETKOU U BHeIIHEeN
Ccpenomu.

. PenenropHas.



CBoiicTBa MeMOpaH

MemOpaHbI 00/1aIaI0T CBOMCTBOM
u3bupamenbHoli npoHUUAeMOcCInu,

TO €CTh XOPOIIO IIPOHUIIAEMBI /ISl OJHHX
BellleCTBa I MOJIEKY/I 1 TVIOXO IIPOHMIIAEMBI
(MIM COBCEM HETIPOHMIIAEMBI) JIJIsI APYTHX.



OyHKIIMM MeMOpaH

B 3aBucrMOCTH OT HEOOXOAUMOCTU
M CITO/Ib30BAHUS DHEPTI UM JI1 OCYIIECTBIEHUS
TPAaHCIIOPTA BellleCTB, Pa3/INYaloT:

NACCUBHBIU MPAHCNOPM - TPAHCIIOPT
BeIleCTB, UAYIINH 6e3 3aTpaT SHepruy;

dKMueEHbIU MpPAHCNOPM - TPAHCIOPT,
UIYIIWU C 3aTPaTaMU SHEPrUU.




Buzabl TpaHCciopTa

g ¥

IlaccuBHBIN TpaHCOIOPT AKTHUBHBINA TPAHCIIOPT
[lepemenieHue BeleCTs, [lepemenieHue BelecTs,

uayiee 60e3 3aTpaT dHEPTUU Hayllee C 3aTpaTaMy DHePruu




[laccuBHBIM TpaHCTIOPT

B ocHOBe MacCMBHOIO TPAHCIIOPTA JIEXKUT PAa3HOCTD
KOHLIEHTPALMU U 3apsioB. BelecTsa Bcerga
IepeMelaroTCs MO TPAAUEeHTY KOHLeHTpauuu. Eciun
MOJIEKYJ/Ia 3aPsDKeHa,
TO Ha €e TPAHCIOPT
B/IWSIET U
3JIEKTPUYECKUU
IrpaieHT.

[loaToMy 4acTo

ONEKTPOXUMUYECKNIA rpaaUEHT

i
i

TOBOPST 00 019/0019/0/09)
2J1eKINPOXUMUYECKOM

OpraH n4yeCkmne aHOHbI

2padueHme.

KOHUEHTPaUNOHHbBIN rpagueHT 3NekTPoCTaTUYEeCKU rpagneHT




[laccuBHBIM TpaHCTIOPT

MOBILE CARRIER
Outside of cell

Buabl macCMBHOTO TpaHCOOPTA ﬂ

Tpancnopr ﬂ TpaHcriopT BelecTs
BellleCTB Yepe3 Tpanrcmopt Yyepes CreliuaabHbIe
JIUTTATHBIA BellleCTB Yepes TPAaHCIOPTHBIE OeTKU
oucoi (rmpocTas MeMOpaHHbIe (oGneryeHHas
niddysus) KaHaJIbl nuddysus)




[laccuBHBIM TpaHCTIOPT

IIpocmasn dug@y3sun - TpaHCIIOPT BellleCTB
HeIloCpe/ICTBeHHO Uepe3 TMNUAHBIN Orcioi. Yepes
HeTO JIeTKO IIPOXOAST T'a3bl, HEIIO/ISIPHbIE WJIU MaJible
He3apsDKeHHbIe TOsIPHbIe MOJIeKY/Ibl. HeM MeHblle
MOJIeKy/Ia U YeM OoJiee OHA XMPOPACTBOPUMaA, TeEM
OBbICTpee OHA IMIPOHUKAET Yepe3 MeMOpaHY.




TpancnopT Boabl Uepe3 MeMOpaHy

b Pysuio Boabl uepe3 MeMOpaHbl HA3bIBAIOT
ocmocom. Bopa, oueHb OBICTPO MPOHUKAET Yepes
JIMIIUAHBIN OUC/ION. DTO OOBACHSETCS TEM, UTO ee
MOJIEKY/Ia MaJjia U ANIeKTPUYECKU HEUTPaIbHaA.

Cyl111ecTBYIOT ¥ aK8aAnopuHbl — 6e1Ku, obecrneyvnBa-
fo1re OBICTPOE IIPOXOXKIeHHEe BOIbI Uepe3 MeMOpaHY.




TpancnopT Boabl Uepe3 MeMOpaHy

b Pysuio Boabl uepe3 MeMOpaHbl HA3bIBAIOT
ocmocom. Bopa, oueHb OBICTPO MPOHUKAET Yepes
JIMIIUAHBIN OUC/ION. DTO OOBACHSETCS TEM, UTO ee
MOJIEKY/Ia MaJjia U ANIeKTPUYECKU HEUTPaIbHaA.

Cyl111ecTBYIOT ¥ aK8aAnopuHbl — 6e1Ku, obecrneyvnBa-
fo1re OBICTPOE IIPOXOXKIeHHEe BOIbI Uepe3 MeMOpaHY.




TpancnopT Boabl Uepe3 MeMOpaHy

[Tpm mo6aBneHrn 10% pacTBOpa MOBAPEHHOM COJH K
IIperapary KOXXKUIIbI TyKa HAOMI0AAeTCst NJ1d3MOAU3 — VOHBI

Na* 1 Cl” BBI3BIBAIOT BBIXOZ, BOABI M3 IPOTOIUIACTA KJIETKH U
OTCTaBaHMeE MPOTOIUIACTA OT 000m0uku. [Ipu yaanenun
pacTBOpa COMH U 10OAB/IEHUH BOJIBI UAeT 0OpaTHBIM
mpolecc — denjiasmoaus - MpuMepbl 0CMOCa.




[laccuBHBIM TpaHCTIOPT

NTuddysua yuepes mem6bpaHHble KAHABL.
3apshxkeHHbIe MoeKyabl U HoHbI (Na*, K*, Ca*t, CI)

He CITOCOOHBI IIPOXOIUTH Yepe3 JIMIMUIHBIA OMC/ION
myTeM IpocTtou nudQPy3ruu, TeM He MeHee, OHH
IIPOHHUKAIOT Yepe3 MeMOpaHy, 6/1arogapsi HATMYIUIO
B Heli 0COOBIX FACILITATED-DIFFUSION

CHANNEL K* Outside of cell

KaHa/I000pa3yIoIIux
OeJIKOB,

bOpMUPYIOITUX

Inside of cell




[laccuBHBIM TpaHCTIOPT

Ob6necuennan du 3un —
TPAaHCHOPT BEILEeCTB C IIOMOLIBIO
CIIeIIMaTbHBIX TPAHCIIOPTHBIX O€/TKOB,
KKIbIU U3 KOTOPBIX OTBEYaeT 3a
TPAHCIIOPT OIIPeAeIeHHbIX MOJIEKYII
WJIW I'PYII POACTBEHHBIX MOJIEKYII.

OHM B3aMMOJEUCTBYIOT C MOJIEKY/IOM
MIepeHOCHMOTO BellleCTBa M KaKUM-
100 CII0COOOM MepeMelaloT ee
CKBO3b MeMOpaHY.

Takum 06pa3om B KIIETKY
TPAaHCIIOPTHUPYIOTCS caxapa,
AMUHOKWCJIOTBI, HYKJIEOTUBI U
MHOTUE IPYTH e MOISIPHBIE MOTEKY/IbI.
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Buzabl TpaHCciopTa

g ¥

IlaccuBHBIN TpaHCOIOPT AKTHUBHBINA TPAHCIIOPT
[lepemenieHue BeleCTs, [lepemenieHue BelecTs,

uayiee 60e3 3aTpaT dHEPTUU Hayllee C 3aTpaTaMy DHePruu




AKTUBHBIU TPAHCIIOPT

Buabl akTMBHOro TpaHcnopTa

U

HaTpum-
KanueBbIin
Hacoc

U

U

JK30UMTO3

JHOOUNTO3

U U

darouunTtos NMuHouuTo3




AKTUBHBIN TPAHCIIOPT

Heo6xommmMoCTh aKTHBHOTO TPAHCIIOPTAa BOSHUKAET
TOT/Ia, KOT/Ia TpebyeTcst 06ecrnevnTh ITepeHoC yepes
MeMOpaHy MOJIEKYJT IPOTHB 3I€KTPOXUMHUYECKOTO
rpajiieHTa.

JTOT TPAHCIIOPT

BHEKNETOUYHOE
npocTpaHcTBo

OCYIIIeCTB/ISIETCS
OeJIKaMH-TIepeHOCYHKaMHU
nesiTe TbHOCTh KOTOPBIX
TpebyeT 3aTpaT SHEePruu.
HMcTroyHuKOM 3Hepruu

cyXat Mmosekynbl ATO.




AKTHUBHBIN TPAHCIIOPT

Konuenrpauusa K* BHyTpHn AT
K/JI€TKW 3HAYUTE/IbHO BBIIIIE, YeM
3a ee nmpejemamu, a Na* -
HaoOopoT. [ToaTomy K* yepes
Kaauesble KAHA/1bl MEMOPAHBI
naccuBHO TUPPYHANPYET U3
Ki1eTky, a Na* yepe3 Hampuesbie
KAHA/bl - B KJIETKY. H’:f; Men:fp

BMmecTe ¢ TeMm, 111 HOpMaibHOTO
PYHKIIMOHUPOBAHUS KIeTKe
BOKHO TO/IIEPXXUBATh
oripeJieIeHHOe COOTHOIIIeHUe
roHoB K* 1 Na' B iuTorniasame u

BO BHEILIIHEeU cpefe. HaTpUEsLi Kanan




HaTpun-kanueBbir HaCcOC

HaTtpuii-KaiueBbiii HACOC, aKTUBHO MepeKaYUuBaeT
a* n3 xietky, a K* B kiretky. Ha ero pa6ory Tpeth
ell DHepruu, HeOOXOAUMOM AJIsT  KXU3HeIesATeTbHOCTH
1eTKU.

lacoc —-TpancmMeMOpaHHBIN
eJIOK MeMOpaHHBlI, —

NPOCTPaHCTBO

MOCOOHBIN U3MEHEHSTh
BOIO KOHPOPMAIIHUIO U
[PHCOETUHSTD K cebe
voHa K", c Hapy)xHOM
TOPOHBI MEMOPAHBI

1 3 MOHa Na™ ¢
HYTPEeHHEU CTOPOHBI.




HaTpun-kanueBbir HaCcOC

3a OZIMH ITUKJI pA0OTHI HACOC BHIKAYMBAET U3 KI€TKU
3 Na*™ v 3akauyuBaet 2 K" 3a cyeT sHepruu ogHoOMn
MaKpO3PTU4eCKOu CBsI3U MOeKysbl ATO.

BHEKNeTOUHO®
NPOCTPAHCTBO __




AKTHUBHBIN TPAHCIIOPT

JHJoUUMO3 - TPOIeCC MOIIOIIEHUS MAaKPOMOJIEKY/I
kineTkou. [Ipu sHIOIMTO3E TTa3MaTHYeCcKast MeMOpaHa
oOpasyeT BIISTYMBAHME, Kpasl ee CIUBAIOTCS, U
IIPOMCXOUT OTIIHYPOBbIBAHHE B IIUTOIIA3MY 8€3UKY. —
SHAOLIUTAPHBIX BaKyOJIeN.

daroumros

MUHOUMT 03

[MnazmaTudeckan MNnazmMaTHYeckan

mMembpana MembpaHa
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AKTHUBHBIN TPAHCIIOPT

®Pazouumo3 — 3axBar u I[luHouumoO3 — Npouecc

MOIJIOLLIeHUE KPYITHBIX 3aXBaTa U IMOIJIOLLEeHUS
JacTul, (Harmpumep, Karle1eK XULKOCTHU C
daroTo3 TMMQPOIIMTOB,  PACTBOPEHHBIMHU B Hel
MIPOCTENIINX U IP BelleCTBaMU.

daroumros MUHOUMT 03

[MNazmaTudeckan [MNaEmMaTHYeckan

‘ membpana membpaHa
. 5
> ’ \ L
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AKTHUBHBIN TPAHCIIOPT

JK30UUMO3 - TPOLECC BbIBEICHMS PA3/IMYHBIX BELLeCTB U3
kieTku. Comep)XruMoe Be3UKYJIbl BBIBOAUTCS 3a Mpee/ibl
JIETKH, a ee MeMOpaHa BKJIFOYAeTCS B COCTAB IJIa3MajIeMMEI.
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ITOBTOPEHUE

Kakwue BubI TpaHCcIOpTa 0003HAYEHbBI TMPPAMU 1 — 47
Kakoii Buz TpaHCmopTa TpeOyeT 3aTpaThl SHEPTUH ¢
Kak xupopacTBopuMbIe BeleCcTBa NOMAJA0T B KJIETKY ¢
Kak noHbl Na" BRIBOASITCSI M3 TUTOIIa3Mbl KJI€TKU

Hapy»Xy?

S~ W N -



HOBTOpeHI/Ie

Y10 Ha3bIBaeTcCs I1a3MOIU30M ¢

Y10 Ha3bIBaeTCcss OCMOCOM?

Kakum 06pa3om ocyliecTBasieTCs ABKeHYe BObI
yepe3 KJIEeTOYHYI0 MeMOpaHy?



ITOBTOPEHUE

1. [lpyuyuHbI 1U1a3MoOMMU3a?
2. Yem 00yC/10B/IEH 3/IEKTPOXUMHUYECKUN TPATUEHT?



