O6LWKMM NNaH CTPOEHUSA KNETKK

O6LMIN NNaH CTPOEHUS KNETKM
Knaccndukaumsa opraHesnn
buonornyeckne MeMbpaHsl

[1na3mManeMMa 1 TpaHCNopT
BeLlecTs

OaHoMeMbpaHHble opraHensbl
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Bupychbl, NpOKapnoTbl 1 3yKapUoThbl

Taxkcon Buna Yucs10 reHoB
Bupycsi:
Retroviridae Bupyc uMMyHoepuinTa 4ea0BeKa 9
Poxviridae Bupyc ocnsl 199
IIpoxkapuorsr:
MuKora3Mbl Mycoplasma genitalium 470
Pukkercun Rickettsia prowazekii 834
Apxeobakrepuun Archaeoglobus fulgidus 2436
[{nanoGakTepun Synechocystis sp. 3168
Dybakrepun Escherichia coli 4288
JyKapUOTHI:
['puObI Saccharomyces cerevisiae 6241
[IpocTeiimme Dictyostelium discoideum 11000
Briciiiue pacTeHus Arabidopsis thaliana 27540
becmo3BoHOYHEIE Drosophila melanogaster 13600

[To3BOHOYHBIC Homo sapiens 28000




JXNBOTHAA KJ1eTKa

microtubule

, centrosome with o
L IS ; i . extracellular matrix
\ pair of centrioles chromatin (DNA) \

nuclear pore

actin
filaments

nucleolus
peroxisome

ribosomes

in cytosol Golgi intermediate plasma nucleus endoplasmic mitochondrion
apparatus filaments membrane reticulum



JXNBOTHAA KJ1eTKa

AnekTpoHHas MuKkpodoTorpadma nna3maTn4ecKom KneTku
Nu - agpo, H - rerepoxpomatuH, E - ayxpomatuH,
M- mutoxonapuu, G - annapat Monbgxu, RER - LU3P



PacTuTenbHas KeTKa




Table 2-3 Approximate Chemical Compositions of a Typical Bacterium and a
Typical Mammalian Cell

H,0 70 70
Inorganicions (Na*, K+, Mg?*, 1 1
Ca?*, CI, etc.)
Miscellaneous small metabolites 3 3
Proteins 15 18
RNA 6 1.1
DNA 1 0.25
Phospholipids 2 3
Other lipids - 2
Polysaccharides 2 2
Total cell volume 2 X 10712 cm? 4 X 10°cm3
Relative cell volume 1 2000

Proteins, polysaccharides, DNA, and RNA are macromolecules. Lipids are not generally
classed as macromolecules even though they share some of their features; for example,
most are synthesized as linear polymers of a smaller molecule (the acetyl group on acetyl
CoA), and they self-assemble into larger structures (membranes). Note that water and
protein comprise most of the mass of both mammalian and bacterial cells.



Knaccupukaumsa opraHens

OagHoMeMb6paHHble

[1na3mManemMma
DHAOMMAa3MaTUYECKNA
petnkynym (LLEP n 2P)
Annapat 'onboXxu
J1n30CcoMbl
DHA0COMbI ((parocomsil,
MMHOCOMbI N OMyLUEHHbIe
BE3MKY/1bl)
CekpeTopHble BaKyonu
N rPaHy bl
[epokcncomsl (MMKpOTEnbLA)
[ TMOKCMCOMBI (MUKpPOTESbLA)
Cchepocombl (0/1€e0COMbI)
Bakyonu
BkntoueHus

HeMmeMb6paHHbIEe

sLluTOCKENeT — MUKPOUIAMEHTHI,
MUKPOTPYOOUKM N NPOMEXYTouble
prnameHTbl (MMKPOBOPCUHKMN,
PECHUYKN U XKIYTUKN)

*Pnbocomsl

*KneTo4yHasa cTeHka

OByMeMbpaHHble

e  MwuTOoxoHapUK
« [Mnactugbl (x1oponnacTbl)
 Kneto4Hoe aapo



Table 12-1 Relative Volumes Occupied by the Major Intracellular
Compartments in a Liver Cell (Hepatocyte)

Cytosol 54
Mitochondria 22

Rough ER cisternae 9
Smooth ER cisternae plus Golgi cisternae 6
Nucleus 6
1
1
1

Peroxisomes
Lysosomes
Endosomes



iccnenoBaHUa KNETOYHOU MeMBpaHbI

Ton CoObITHE ABTOp

1877 MemOGpaHHas Teopusa nnasmanemMmsbl B. Ndedep

1899 JinnnpgHasa mopenb Y. OBepTOH

1925 OTKpbITME NUNUAHOro bucnos Q. eptep n ®. NpeHpenb
1926 OTKpbITUE MEMOpPaAHHOro NoTeHuMana 1. Muxaanuc

1935 Mopgenb caHOABMYa X. OoycoH v . JaHnenn
1941 OTKpbITUE MIOHHON N30UpPaTESIbHOCTU Q. KoHBaK

1961 NMoHATMe anemMeHTapHOU buomemoOpaHbl | k. PobepTCcoH

1972 XnpgkoctHo-Mo3anyHas mogenb C. CuHrep n . HukoncoH




XMMUYECKMN coCTaB MeMbpaH

- Jlnnuabl - COCTaBNSIOT OCHOBY MeMbpaHbl: 3TO0  dochonmnuasl,
cunHrommnenuH, uepebposnabl, XonecTepuH n T.4.

« benkn - coctaenalT BapuabenbHyl0 4acTb MeMmbpaHbl. MoryTt ObiTb
NHTEerpasbHbIMK, NONIYUHTErpanbHbIMU U rMepudepuyeckumMm

 Yrnesoabl B Buae rAMkonpoTemaos UM rnvkonunnaos. B cocTas
MeMbpaHHbIX Yr1eBoaoB BxoaaT: [-ranakto3a, A-rntoko3a, A-dppykTosa, [-
MaHHO3a 1 Aap.

« Hebonblloe Konn4yecTso BoAdbl. Boga aenntcst Ha CBOOOAHY0, CBA3AHHYIO U
3axBayeHHylo. Ceg3aHHas wn cBobogHasi BOAa  pasnMyaeTcss Mo
MOABWXHOCTM MONEKY/T BOAbl U pacTBopstoLlen cnocobHocTn. HanmeHbLuen
MOABMXXHOCTbIO M PaCcTBOPSIOLEN CMOCOBHOCTbIO 06/1a4a€T BHYTPEHHSS
CBSI3aHHasl BoAa. JTa BOAA OKpYXaeT nMonspHble rpynnbl 6enkoB wu
MNUAOB, MMeeT Manyk MNoABMXXHOCTb UM MpaKTU4Yeckn He obnagaer
CBOWCTBaMM pacTBOpUTENS
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XNAKOCTHO-M0O3an4yHaa Moaenb
6rnoMemMbpaHbl




CBouncTBa U PYHKLMKU NUNNO0B

CH3 CH3

L]
B Dus CH; \'|‘/cu3 CH; \'L/CH, 92,
| | © | o o
cluz H—(i—coo ?’12 (in o o
CH; CH; CH; CH; o o
| | I | o o
I 1 7 1 o
o=||>—o® o=i|>—o® o=;|»—o@ o=7—o@
I 9 T 9 [
<I:H2—?H —CH; cluz—clu —CH; ?H; —CIH —CH; CIH —CIH —CH; HC —CIH —CH,
o o o o o o NH H NHO
I—0 I—0 I—O l—O I—O I—0 E: %—o éﬂ 3
1 11 11 | | t
I 1
= = = = = = = | (
£z 1 1 . /
e & a8 o a I8 - - = 1
ER OEEY EEY ERY B !
N B iL N B i B e E ORA0000
i LIHIMY
phosphatidyl- phosphatidyl- phosphatidyl- sphingomyelin sphingosine ‘]{ 1l ’l_' I | !
ethanolamine serine choline | [ ’l‘ !‘ A
(A) (B) (€) (D) (E) ‘11'4::l|k11 1\

Figure 10-3 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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da3oBble nepexoabl MemMbpaHbl

Membrane Fluidity vs. Temperature

Fluidlike

T

Membrane

Solidlik
Fluidity e

Temperature —»

With an increase in temperature, the sharp transition
is made from a more rigid membrane to a more
fluid one.



Table 10-1 Approximate Lipid Compositions of Different Cell Membranes

Cholesterol 17 23 22 3 6 (1]
Phosphatidylethanolamine 7 18 15 28 17 70
Phosphatidylserine 4 7 9 2 5 trace
Phosphatidylcholine 24 17 10 a4 40 0
Sphingomyelin 19 18 8 0 5 0
Glycolipids 7 3 28 trace trace 0

Others 22 13 8 23 27 30



OyHKUMKN 6enkoB B bruomeMbpaHax

* Peuenuma (NpeM CUrHanoB U3BHE : KBAHTOB CBETA, MOJIEKY/T
3anaxa W BKyca, FOPMOHOB 1 HEMPOMEANATOPOB)

 TpaHcnopT BewecTB (Yepe3 KaHasbl, Wo3bl U HACOChI)

 FeHepauua 1 nepenava 3JIeKTPUYECKUX UMNYJ/1bCOB
(HENPOHDI)

 Katanus

e TpaHcnopT 3Heprum (POTOCUHTE3 U OKUC/TUTENIbHOE
pochopunnpoBaHue)

* Mopnep>xaHue pa3mepoB U POPMbl KJIETKM
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CBOWCTBA U (PYHKLUMM BENKOBBLIX KOMMIEKCOB
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[1na3MaTnyeckas

OTaenseT KNeTky oT
OKpY>KatoLwen cpeapl

PerynmpyeTt ypoBeHb ee
MeTabonniama

Ob6napaeT cenekTMBHOM
NPOHUNLAEMOCTbIO

CoCTOUT U3 ABOMHOIO CNos
NMUNUAOB C BKJIIOYEHHbLIMU B
Hero 6enkammu

Bce aykapuoTtuyeckue
KNEeTKNU UMEIOT TOJTIbKO OAHY
nya3maneMmmy

MeMbpaHa

-~ °
Biology of the Cell 5/e (0 Garland Science 2008}

Figure 10-1a Molecular



Table 11-1 A Comparison of lon Concentrations Inside and Outside a Typical

Mammalian Cell

*The cell must contain equal quantities of positive and negative charges (that is, it must
be electrically neutral). Thus, in addition to ClI~, the cell contains many other anions not
listed in this table; in fact, most cell constituents are negatively charged (HCO,~, PO 3,
proteins, nucleic acids, metabolites carrying phosphate and carboxyl groups, etc.). The
concentrations of Ca?* and Mg?* given are for the free ions. There is a total of about

20 mM Mg?* and 1-2 mM Ca?* in cells, but both are mostly bound to proteins and other
substances and, for Ca2*, stored within various organelles.
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JHAOoN1Ia3MaTnyeckasl Cetb

CoCTOUT M3 NIOCKUX MEMDBPAHHbIX
LIMCTEPH N KaHasbLEB

ObecneunBaeT BOCNPOM3BOACTBO
MeMbpaH. YuacTByeT B CUHTE3E
6enkoB., yrneBo4oB 1 NUNUAOOB.

Coaeprkallyto pubocombl
3HAONa3MaTUYECKYIO CETb
Ha3bIBAKOT LLEPOXOBATON. Ee
pNBOCOMbI CUHTE3UPYIOT
MeMbpaHHble U CEKPEeTOpHbIe
6enkun.

Ecnu ceTb He coaepXxut pubocom,
OHa Ha3bIBaeTCs rnaakon. Ha Hen
CUHTE3UPYIOTCS YrneBoabl U
nMnuabl.




Annapat [ onbaku

* COCTOUT U3 OAHOU UK
HECKOJIbKMX AUKTUOCOM —
KOMIMIEKCOB YM/OLEHHbIX
LINCTEPH C OKPY>KAIOLMMWN UX
BE3NKYIaMU

« CopTupyeTt, MoanduumpyerT,
KOHLEHTPUPYET 1 ornpaBnseT
BELLECTBa Hapyxy.

« ObecnenBaeT 0bpa3zoBaHue
JIN30COM U ApPYrux
MeMbpaHHbIX opraHens

* Pa3BuT B HEMPOHAX U
CEKPETOPHbIX K/1ETKax




J1IN30COMbI

e (O6pasyloTca B annapare
[[oNnbaXu

o Copepxat Habop rnaponas,
CMOCOBHbIX pacwennsTb
nobble BelecTsa

e Pa3pylaloT noBpexaeHHble
opraHennbl, nepeBapuBaloT
NOCTYNMUBLUME B KIIETKY
BelllecTBa

e [lpu cTapeHnn HakanInealoT
nmMnogycumH

e YyacTBYIOT B r'mbenn KneTku
nyTemM HeKpo3a 1 aytodarum




[lepoKCUCOMBI

IMeloTCa Kak B PaACTUTENbHbLIX, TaK
N B XKUBOTHbIX KJ1ETKAX

Mepokcucoma
CoaepxaT pepMeHTb!
MeTabonm3ma rnepekmucn Boaopoaa
3alunLLAIOT KNEeTKY OT CBOB6OAHbIX
PaaMKanoB, BO3HMKAKOLWMX MPU
OKUCITUTENBHOM CTpecce
MuTtoxoHapus

Y pacTteHun obecneymBatoT
doTopecnupauuto (hepmeHT
pnbynosobucdochatkapbokcmnasa
nnn pyobmcko)




[ TMOKCUCOMBI

e Pa3HOBMAOHOCTb
PaACTUTENbHbIX
NepoKCMCOM

« CopepxkaT XUpbl

« ObecneunBatoT
NpeBpaLLEeHNE XXNPOB B
yrneesoabl — :
FMNOKCUNATHBIN LMK Glyoxysome Mitochondria

Figure 16-21
Lehni incipl

iples of istry, Fifth Edition
© 2008 W.H.Freeman and Company




OneocoMsbl (CepocoMbl)

* VIMeloTCHa TONbKO Y
PacTEHUN
« CopepkaT XUpbl

X ocobeHHO MHOro B
ceMeHax MacC/In4YHbIX
pacTeHnmn




Bakyonwu

* Bakyonu nmetotcs
TOJIbKO Y pacTUTENbHbIX
KNEeTOK.

* Perynupyiot
OCMOTUYecKoe
OaBieHne

 HakannueawoT
MeTabonuThbl

e 3aMewlaroT JIN30COMbI




BkntoyeHus

HenoCTosAHHbIe KOMMOHEHTHI
KNIETOK paCTeHMVI N XKNBOTHbIX

YacTo npeacTaBnsaloT OTI0XKEHUS
3arnacHbIX BewecTs (nMnMnnaos,
YrNEeBOAOB, Y PaCTEHUN U
6enkoB)

MoryT BO3HMKATb Mpwu
N36bITOYHOM MOCTYNSIEHNN
BELLECTB U3BHE W/n Mpu
HapyLweHun meTabonmama

Ob6pa3zyloTcs Takxke npu
NaToNoOrnMyeckmnx npoLeccax







CYTOSOL

NUCLEUS ’%ROXISOMES
MITOCHONDRIA PLASTIDS

ENDOPLASMIC RETICULUM

TpaHCNOpPT BELLECTB
B KJIETKE

KEY: B = gated transport

GOLGI
SECRETORY
LATE ENDOSQME VESICLES
LYSOSOME
EARLY ENDOSOME

CELL EXTERIOR

B =transmembrane transport
= vesicular transport



TpaHCMopT BellecTB yepes

nnasManeMmmy
IlaccuBHBIN AKTHBHBIN
HHughgpyzun: Hacocur:
IIpocras n HATPUHM-KAJTUEBBIN
oOJIerYeHHas IIPOTOHHBIM
KaJIbIIUEBLIN

Tpancnopmepul. TIYOKO3BI U IP.
Memopannwiu:

DOHa01uTO3 ((ParouTo3,
MUHOLIMTO3 U CIIEUM(PUUECKUI
SHJIOLIMTO3)

JK30IIMTO3




TpaHcnopT BeLecTB nyteM andady3nm

A) " Permeation by diffusion Impermeable
Small hydrophobic Charged polar
molecules lons molecules
Small molecues Large polar :
CO, w/o charge molecules | Kt | | Amino acids
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B)

Channel Pump
carrier

Simple Promoted Active
diffusion diffusion transport ATP

\ )
Y

Passive transport
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Single Counter
transport transport

Cotransport
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transported molecule co-transported ion

lipid
bilayer

A

UNIPORT SYMPORT ANTIPORT
N

coupled transport



JHAOOLUNTO3

Phagocytosis Pinocytosis Receptor-mediated

endocytosis
* o

- Large particle ] * 4 * B
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membrane
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Coated vesicle
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JK30UUTO3

Exocytosis 2 cell
——membrane  yanenon vesicle
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secretion :", % "'m." ‘mbmt proteins
fusion  ce)l membrane -

proteins

secretory vesicle
secrated proteins : '
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Moandpuumpytowme meMbpaHy 6enku

lnlttatlon
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