MonekynsipHasa ouonorua ana O MoMHMPOPMaTUKOE

- AKaJleMHUYeCKUHA YHUBEPCUTET

- Bonoanua Hartanesa SlkoBiieBHa
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Nekuunsa 2 - BBeaeHue B omonoruro 18.09.2010

- CtpoeHue kietku (0030p)

- Opranemisl, 1po, MeMOpPaHbl, META00JIN3M,
nepeaadya HH(popMaIui, OCHOBHBIC BUIbI )KMBBIX
OPTaHX3MOB (IIPOKAPUOTHI U YKAPUOTHI), BUPYCHI
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OpraHuyeckue BellecTBa

- MoJIeKyJIbl YHUKAJILHBIC JIJIS 5KUBBIX CYIIIECTB

- ITonmumepsr:

YTeBOakI

Jlunu el

beaku

HyKIIenHOBBIE KUCIOTHI

W nx cocTaBHBIC YaCTH — MOHOMEDHI: ....
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KnetouyHasa Teopus

- KJjleTka — OCHOBHAA e MHUIA KU3HU
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Chromatin "Nuclear envelope

Nucleus

Nucleolus

Plasma

Smooth endoplasmic ‘membrane

reticulum
Cytosol

Lysosome

Mitochondrion

Centrioles

Centrosome Rough _
matrix endoplasmic
reticulum
Ribosomes
Golgi apparatus
Microvilli

Secretion being released

_ ) from cell by exocytosis
Microfilament y %

..D’." ""-"" s

*e%ayp

Microtubule

Intermediate

filaments Peroxisome Figure 3.2



[TnasmaTuyeckan (knertovyHas) memopaHa

- JIBOMHOM JIMIIUJHBIN CJIOM C BCTPOCHHBIMHU
MOJICKYJIaMH OCJIKOB

- JIMUaHBINA CIOKM COCTOMUT M3 (POCKHOIUNINIOB,
TIMKOJIUINI0B B X0JIeCTepoJia

- I'mukoaumuabl — 3TO TUOUABI CO BCTPOCHHBIM
YTJIEBOIOM

- Dochoaunuasl UMEIOT THAPOPHUILHBIN (JIMITHT) U
ruJipooOHBIN (PochaT) KOHIIBI

PLAY ) Membrane Structure
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03PPTLect-anim/0301_MembStructure.mov

Extracellular fluid . e,
(watery environment) Glycoprotein Glycolipid ’.

Cholesterol
Outward-facing

layer of
phospholipids
LA

Carbohydrate
of glycocalyx

[~ Polar heads of
phospholipid
molecules

Bimolecular

lipid layer
containing
roteins ~ i
. =/ Inward-facing

layer of
phospholipids

Nonpolar tails —}

of phospholipid

Peripheral Integral Filaments of

protein proteins cytoskeleton
_molecules Cytoplasm

(watery environment)
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Transport

(a) A protein that spans the membrane
may provide a hydrophilic channel
across the membrane that is selective
for a particular solute. (b) Some
transport proteins hydrolyze ATP as an
energy source to actively pump
substances across the membrane.

PYHKUUN MeMOpaHHbIX OenKkoB

- TpaHcnopTHBIE OCIIKH

PLAY ) Transport Protein

n @ ep M eHTbI Enzymatic activity

A protein built into the membrane may
PLAY ) Enzymes

be an enzyme with its active site
exposed to substances in the adjacent
solution. In some cases, several
enzymes in a membrane act as a team
that catalyzes sequential steps of a
metabolic pathway as indicated

(right to left) here.

- Pettenropsr i
[epeaym CUTHAIOB

PLAY Receptor Proteins

Receptors for signal transduction
A membrane protein exposed to the
outside of the cell may have a binding
site with a specific shape that fits the
shape of a chemical messenger, such
as a hormone. The external signal
may cause a conformational change
in the protein that initiates a chain of
chemical reactions in the cell.
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03PPTLect-anim/0304_Receptor.mov
03PPTLect-anim/0303_Enzymes.mov
03PPTLect-anim/0302_Transport.mov

PYHKUUN MeMOpaHHbIX OenKkoB

Intercellular joining

Membrane proteins of adjacent cells
may be hooked together in various
kinds of intercellular junctions.
Some membrane proteins (CAMs)
of this group provide temporary
binding sites that guide cell
migration and other cell-to-cell
interactions.

- MeXKkiieTouHas ajare3us

- Y3HaBaHUE APYIrUx
KJIETOK

Cell-cell recognition

Some glycoproteins (proteins
bonded to short chains of sugars)
serve as identification tags that
are specifically recognized by
other cells.

- CoeneHenue ¢
IIUTOCKEIETOM WJIN
BHEKJIETOYHBIM
MaTPHUKCOM

Attachment to the cytoskeleton
and extracellular matrix (ECM)
Elements of the cytoskeleton
(cell’s internal supports) and the
extracellular matrix (ECM) may be
anchored to membrane proteins,
which help maintain cell shape
and fix the location of certain
membrane proteins. Others play a
role in cell movement or bind
adjacent cells together.

_‘ PLAY Structural Proteins
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CocTaB KrnneTo4yHou meMOpaHbI

- PaznmmnyaeTrcsa nmo Junuaam

- | TUKOIUIIMABI — TOJIBKO B BEPXHEM CJI0€

- XoJecrepoa coctaBisaet 20% 0T BCeX IUIIMIO0B
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JinnuaHble «NNOTbI»

- 3anumaroT 20% MoBEPXHOCTH MEMOpPAaHBI
- CoCcToAT M3 CHPUHTOIUMIHUIOB U XOJIECTEepOoJIa

- SIBnsroTcs mar@opMaMu IJ1sl CUTHAJIbHBIX
MOJIEKYJI
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[TaccuBHbIM MEMOpPaHHbLIN TPAHCNOPT.:

Andopy3uns

- IIpocras nuddy3us — HENOIAPHBIC U
JTANHAA0PACTBOPUMEBIEC CYOCTaHIIUHN

- AndhyHaupyroT npsaMo depe3 JIUIUIHBIE CI0U

- Wau yepes OeIKOBbIC KaHAIBI

PLAY Diffusion

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings


03PPTLect-anim/0309_Diffusion.mov

[TaccuBHbIM MEMOpPaHHbLIN TPAHCNOPT.:

Andopy3uns

- O0neruenHas nuddys3us

- TpaHCnOpT IIFOKO3bI, aMUHO KUCJIOT ¥ MIOHOB

- TpancmopT myTeM CBS3BIBaHUS ¢ OCIKaAMU
IIePEHOCUYMKAMU MIIU IPOXO0XKICHUS Uepe3
OEJIKOBBIEC KAHAJIbI
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Benkn nepeHOCUYUKN

- TpancmemMOpaHHbIE OCIIKU

. CHGHI/I(bI/I‘ICCKI/I CB3bIBAIOTCA C OIIPCAC/ICHHBIM
THUIIOM ITOJISIPHBIX MOJICKYJI, HAIIPUMCP dMHHO
KHUCJIOTAMH U CaXdapaMH
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Ouddy3mna yepes nnasmMaTuveckyro memMmopaHy

Extracellular fluid

o o Small lipid-
Lipid- Lipid-insoluble insoluble Water
Qj_soluble solutes solutes molecules
solutes
© "o

Lipid
bilayer

Cytoplasm
(a) Simple diffusion (b) Carrier-mediated facilitated (c) Channel-mediated (d) Osmosis, diffusion
directly through the diffusion via protein carrier facilitated diffusion through a specific
phospholipid bilayer specific for one chemical; binding through a channel channel protein
of substrate causes shape change protein; mostly ions (aquaporin) or
in transport protein selected on basis of through the lipid
size and charge bilayer
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[TaccMBHbIN MEMOpPaHHBLIU TPAHCNOPT: OCMOC

- Korma koHIeHTpalus pacTBOpUTEIIS — pa3Has Ha
pPa3HBIX CTOPOHAX MEMOpPAHLI

- lnddy3us BOABI 4epe3 MOJTYHEIIPOHUIIAEMYIO JIJIs
BEIIECTB MEMOpaHy

PLAY Osmosis
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03PPTLect-anim/0310_Osmosis.mov

AKTUBHbIN TPaHCNOPT

- Ucnonp3yer ATO

- C yuactuem Oe€JiKka epeHOCYnKa
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Tunbl akKTUBHOIO TpaHCcNopTa

- IlepBuuHbIf — ¢ yyactueM ruapoania ATO

- BropnuHbIl — HCIOIB3YET OCIKOBBIA KaHAI-HACOC,
4TOOBI 3aITyCTUTh TPAHCHOPT APYTHUX MOJICKYI
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Tunbl akKTUBHOIO TpaHCcNopTa

Extracellular Glucose
fluid

Na*-glucose
symport transporter
releasing glucose

to the cytoplasm

(2 Na*-glucose

potassium symport
pump creates transporter
ion gradient loading
glucose from
Cytoplasm ECF
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Be3ukynapHbIn TpaHCNOPT

- TpancnopTt 0OJIBIINX YACTHLL U MAKPOMOJIEKYJI

- DK30LMTO3 — TPAHCIIOPT U3 KIICTKH

- DHJOIUTO3 — TPAHCIIOPT B KIIETKY
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IK30UMTO3

Extracellular

fluid Plasma membrane
SNARE

VR

e

Molecules to
be secreted

|
L Secretory vesicle

Cytoplasm
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JHAO3UTO3 C yYacTUeM KnaTpuHa

Extracellular

Extracellular Cytoplasm  Plasma

fluic membrane
S(I)E;ttign- Recycling of
pit ° membrane and

receptors (if present)

0 M
By to plasma membrane

Ingested

Exocytosis
substance y £2

of vesicle

o | _ contents ¥
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= i =ty 54
£3 protein T = Endosome &4
° Uncoate
= i A T vesicle  \ %
(@) ¢% of clathrin- -3 : £% Transcytosig s
’ ~ : £
° , §

. Clathrin- Uncoating " mes”  To lysosome &
Plasma=—=% coated s for digestion &3
membrane®%s vesicle Uncoated ;g release &3

vesicle ot contentsé s
* fusing with
endosome

(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa

Extracellular
fluid
Q

Clathrin-
coated @
pit

Ingested
substance

(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa

Extracellular
fluid
Q

Clathrin-
coated @
pit

Q &

Qo
o}
Ingested
o substance
° o ,‘-’.v ‘;V: \
Detachment = A
o of clathrin-
o o
o Clathrin-
Plasma coated
membrane®% vesicle
5 )
Q

(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa

Extracellular Cytoplasm  Plasma

fluid membrane e
Clathrin-
coated @
pit

0 &N
Qo

o}

; Ingested
o substance
° 3 Clathrin , 1 ;
protein "7 = Endosome
Uncoated

vesicle
Q
® Clathrin- Uncoating %
Plasma coated
membrane i Uncpated
vesicle
e fusing with
endosome
o

(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa

Extracellular Cytoplasm  Plasma

f|UId° TErraTE fluid
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- * P 3 membrane and
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(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa
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(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C yYacTUeM KnaTpuHa
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JHAO3UTO3 C yYacTUeM KnaTpuHa
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darouuTtos

Extracellular Q Cytoplasm
flud
Bacterium
or other

particle
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(b) Phagocytosis
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JHAOLMTO3 C y4yacTueMm peuentopos

094 o §
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receptor g e
o) . A
o
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< o v © protein
o Q

(c) Receptor-mediated endocytosis
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[TacCUBHbLIN TPAHCNOPT

Ipouecc JHeprus Ipumep
BUKEHHUE KUCIIOPOAA Yepe3
[Ipoctas nuddy3us Kunernueckas 4 P P
MeMOpaHy
Oo6neruenHas Kunetnueckas
[IepeHOC MIIOKO3bI B KIETKY
maddy3us
Kunernueckas

Ocmoc JIBr>KeHUE BOJIBI Yepe3 MeMOpaHy
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AKTUBHbIN TPaHCNOPT

IIpouecc JHeprus Ipumep
AKTHBHBIN TPAHCIIOPT
P P ATO [TepenBukeHre HOHOB
PaCTBOPEHHBIX BEIIECTB
DK301IMTO3 ATO BriOpoc HEHPOTPAaHCMUTTEPOB
ATOD .
OHAOIKUTO3 daronuThl UMMYHHOU CUCTEMBI
. ATOD
PenenrropHbIN 3HIOIUTO3 [IepeHoc TOpMOHOB
ATOD Tpadduk monexyn BHyTpU

KnarpuHOBBIN 3HA0LMTO3

KJICTKH
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LlutTonnasamaTtuyeckme opraHennol

- MeMmOpaHHBIE

- MUTOXOHAPHUH, IEPOKCHUCOMBI, JIN30COMBI,
SHAOIJIA3MATUYECKUU PETUKYIIYM, allllapar
[ onbaxu

- HememOpaHHEbIe

- IluTockener, HEHTPHUOIN U PUOOCOMBI
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MeTabonusm

Amino acids

Carbohydrates

J

Glucose and
other sugars

Key Catabolic ADP + .

reactions

Anabolic
reactions

Heat
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Fatty
acids

Stage 1
— Digestion
in Gl tract
lumen

Stage 2
Anabolism
and formation
- of catabolic
intermediates
within tissue
cells

Stage 3

— Oxidative

breakdown in
mitochondria
of tissue cells




MutoxoHapuu

- OKpy>KEHBI IBOMHOM MEMOpPAHOM C TaK
Ha3bIBAEMBIMU «KPHUCTaAMU

- IIponszBogsat ATD

- Cogepxkart coocrtseHnniec PHK u JIHK
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MuTtoxoHapum

Outer
mitochondrial
membrane

Ribosome

Mitochondrial
DNA

Inner
mitochondrial
membrane
Cristae

Matrix

Enzymes

(a) (b)
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Puéocombli
- ' panynel, cogepxamue oenxu u pPHK
- MecTo O€JIKOBOIrO CHHTE3A

- CBOOOIHBIE PHOOCOMBI CHHTE3UPYIOT
PACTBOPCHHBIC OCIIKH

- PuOOCOMBEI, CBSI3aHHBIC C MEMOpaHAMHU,
IPOU3BOAAT OCIKHU 1 BKIIIOYCHUS B MEMOpPaHBI
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JHOonnasMaTuveckmm petukynym (9P)

- TpyOOUYKH M INIAaCTUHKH, CBSI3aHHBIC JPYT C
APyroM

- CBsI3aH C 1ACpHOU MEMOpPAHOM

- 2 THUNA — TJIAJIKUU U IIEPOXOBATHIN
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JHaonnasmMaTm4eckum petukynym (9OP)

Nuclear envelope

Rough ER Ribosomes

(a)

Small subunit Large subunit Functional
ribosome

(c)
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LLlepoxoBaTbin OP

- BHelIHsAsA cTopoHa yThIKaHa puOOcoOMaMu

- IIpon3BoauT Bce MeMOpaHHbIC OCIKH U
dhochoaunuabl
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CuHTe3 DOenka

- Kommrexkc MPHK-puOocomsl ipucoeinHsIeTCs K
JP

- [lomunenTua npoxoauT BHYTPs IP u Tam
TIMKO3WINPYETCS (IMOCT-TPAHCISIIHOHHBIC
MO AU (DUKAIIIH )
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CuHTe3 DOenka

- benok nmproOpeTaeT TpeXMEPHYIO KOH(DOPMAITHIO

- benok ynakoBbeIBa€TCS B TPAHCHOPTHBIN MY3bIPEK,
KOTOPBIN IIEPEHOCUTCS B armapar 1 oJib1Ku
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CuHTe3 DOenka

Cytosol
Coatomer- Transport
coated vesicle
transport budding off
vesicle

Ribosomes

sequence
removed

sequence| site
Signal- de
recognition
particle
(SRP)

ER
membrane

ER
cisterna
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CuHTe3 benka

Cytosol

sequence| site

Signal-
recognition ER
particle cisterna

(SRP)

ER
membrane
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CuHTe3 benka

Cytosol

sequence| site

Signal-
recognition ER
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CuHTe3 benka

Cytosol

sequence
removed

sequence| site

Signal-
recognition ER
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CuHTe3 benka

Cytosol

sequence
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sequence| site
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CuHTe3 benka
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Transport
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sequence
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sequence| site
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ER
membrane

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings

Figure 3.19



CuHTe3 DOenka

Cytosol
Coatomer- Transport
coated vesicle
transport budding off
vesicle

Ribosomes

sequence
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sequence| site
Signal- de
recognition
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(SRP)

ER
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Nmaakuum 3P

- CoctouT u3 cetn TpyOOUEK

- B neuenu — yyactByeT B MeTa00JIM3ME JIUITUAOB 1
X0JIECTEPOJIA

- B nmedeHu u moukax — JETOKCH(DUKALHS
XUMUYECKUX BEIIECTB

- CUHTE3 CTEPOUIHBIX TOPMOHOB
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Nmaakuum 3P

- B KJIeTKax KUIIEYHUKA — BCAChIBAaHUE, CHUHTE3 U
TPAHCIIOPT KUPOB

- B MbIIIeYHBIX KIIETKAX — 3aI1aC U BEIOPOC MOHOB
KaJIbIIU
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Annapat 'onbaxwu

- Cromnka mioCKrue MEMOPAHHBIX MEIIKOB
- Moaudukanys, KOHIIEHTpaIys U YIIaKOBKa OCIKOB

- TpancnoprHbIe IMy3BIPEKN OT DP coequHsSI0TCS C
CIS ctropoHo# ["'oabmKkn
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Annapat 'onbaxwu

- benku 3areM MUTpUPYIOT K 1rans ctopoHe
[ 0J1b K1, OTKY1a CEKPETOPHBIE ITY3BIPHKHU
OTIIPABJIAIOTCA K IYHKTY HA3HAUYCHUSA
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Annapat lonboXxu

Cis face— Transport vesicle
“receiving” side of from rough ER
Golgi apparatus 2 Cisternae

New vesicles
forming

Trans face—
“shipping” side of
Golgi apparatus

Secretory vesicle
from trans face

Transport vesicle
from the Golgi

(a)
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PyHKUUM annapaTa lonbaxwu

Rough ER

Cisterna

/esicle incorporated
nto plasma membrane

tory Vfiif/msf/

3 .
8,0 Shet ng et

. Secretion by

Plasma membrane

Proteins

e e———— -

Extracellular fluid
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PyHKUUM annapaTa lonbaxwu

: Rough ER R
Cisterna : & e - {}zZ Proteins in cisterna

Extracellular fluid
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PyHKUUM annapaTa lonbaxwu

Rough ER

Cisterna

Proteins in cisterna

Plasma membrane

Extracellular fluid

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 3.21



PyHKUUM annapaTa lonbaxwu

Rough ER

Cisterna

- Lysosomes containing acid
- hydrolase enzymes

Plasma membrane

Extracellular fluid
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PyHKUUM annapaTa lonbaxwu

: Rough ER R
Cisterna pr. Y/ : Proteins in cisterna

Plasma membrane

Extracellular fluid

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 3.21



IInzocomsbl

- MeMOpaHHBIE OpraHellibl, COASpKaIINEC
UIIECBAPUTEIbHBIE (DEPMEHTHI

- IlepeBapuBaroT OaKTEpHUH, BUPYChI, TOKCHHHI,
OTKHUBIIWE OPraHEeIbl, Pa3pyIIArOT IJIUKOTEH
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IInzocomsbl

- Pa3zpymraror ormepiive TkaH!

- Pazpynraror KOCTHY10 TKaHb C BEICBOOOKICHUEM
MOHOB KaJIbIUSA

- UMMyHHBIE KIIETKH COAEPKAT CEKPETUPYEMBIE
JTUTIOCOMBI
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JdHOOMeMbpaHHaA cuctema

Nuclear
envelope

Smooth ER

Lysosome

O dily W - Golgi
Vacuole —/ W 1 2 AW apparatus

Plasma
membrane

Transport
vesicle
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[lepoKkcucomsbl

- MemOpaHHBIC OpraHeILIbl, COACPIKAILINE OKCUIA3bI
1 KaTajJa3bl

- YUaBCTBYIOT B CUHTE3€ KHUPHbBIX KUCJIOT
- O0e3BpEKMBAIOT TOKCUYHEIEC BEIECTBA

- HeliTpanuszyroT cBOOOIHBIC paKaJIbI

- CBOOOJIHBIE paJINKaJIbl — BBICOKOPECAKTHBHBIEC
BEIIECTBA C HECHAPEHHBIMHU 3JIEKTPOHAMU
(mampumep, O,")
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[1BOUHbIE KOBarfleHTHbIe CBA3U

or 0=0

Oxygen atom Oxygen atom Molecule of oxygen gas (O,)

(b) Formation of a double covalent bond
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LinTockenert

MukpoTpy00uKu, MUKPO(PUIaMEHTEI U
IIPOMEKYTOYHBIE (DUTTAMEHTBI
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LinTockenert

Actin subunit

(a) Microfilament

Fibrous subunits

10 nm

(b) Intermediate filament
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LinTockenert

Tubulin subunits

— 25 nm

(c) Microtubule

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 3.24c



MukpoTpyoouku

- TpyOouku cocrosiue u3 chepuIecKoro Oeska
TyOyJIMHA

- OtBeuaroT 3a (popMy KJIIETKH U paCIpe/IcICHUE
OpraHesl
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MukpodunameHTbI

- HutHu Oenka akTuHA

- IIprcoenuHEHEBI K UTOINIa3MaTHYECKOM CTOPOHE
KJICTOYHOM MEeMOpaHBI

- YCUJIMBAET KIIETOYHYIO IIOBEPXHOCTh,
cBs3bIBaroTCs ¢ CAMS 1 y4acTBYeT B HJIO M DK30-
IIUTO3E

- AKTHHOBBIE MHO(DUOPUIIIIBI
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[IpoMeXyToYHble punamMmeHTbI

- I[Ipo4HbI€, HEPACTBOPHUMBIE OCIKHU

- YCUIIMBAIOT NPOYHOCTH KJIETKH IPOTUB
HATSHKCHUS 1 00Pa3yrT J€CMOCOMBI
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[BuraTtenbHble MONeEKynbl

- KoMIuIekchl O€JIKOB, y4aCTBYIOIIYE B
MOOMIILHOCTH

- TpeOyrot sHeprun ATO

- [IpucoeauHArOTCA K Oprasesiam
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I1BuratenbHble MOJi1eKYyJbl

Receptor for
motor molecule

Motor molecule

L _ ~——__ (ATP powered)

——

T ;;
—

Microtubule
of cytoskeleton

(a)
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[BuraTtenbHble MOJEKYnbl

P
| ,
ﬁ/\\/\/\//\/\\//\\;; A 77 .
J L (\ ( Z\ / = Motor
& L = Jf B %\ // "\ molecule
@ o @ O (G0 @ @ ATP
| powered)

\ J
f
\ ‘/
4
\\\ = 1 S — v

Cytoskeletal elements
(microtubules or microfilaments)

(b)
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LleHTpHnonu

- Majenbkue opraseibsl B popMe OOYOHKA,
PAacCIOJIOKEHHBIE B IICHTPOCOME OKOJIO SIpa

- Habop 9 TpuiuieToB MUKpOTPYyOOUEK

- OpraHu3yroT MUTOTHYECKOE BEPETECHO BO BpeMs
MMTO3a (JICJICHUS KICTKH )

- OOpa3yIoT XKT'YTUKH U PECHUYKHU
COOTBETCTBYIOIIMNX KJIETOK
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LleHTpuonwu

Centrosome matrix
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PeCHUYKM

Outer
doublet
microtubules
Plasma
membrane
Cilium
Central
microtubules
Central L& A)
microtubules & ’
Outer /
doublet \
microtubules
Plasma /,/ - , U \\
membrane | Basal
/ body
’ (centriole)
(a) Cilium
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PeCHUYKN
Cell surface
Layer of mucus

FFWr

(c) Movement of mucus across cell surfaces




Apnpo

- ConepXuT AACPHYIO 000JIOUKY, SAPBIIIKH,
XPOMAaTHH U PalOHbI COACPKAHUSI OCOOBIX OCIIKOB

- XpomatuH cojepxut JIHK, comepxkaniyro reHnl —
MAaTPHILIbl CHHTE3a nOoYMmU BCEX KIECTOUYHBIX OCIIKOB

- JIMKTyeT KaKue U CKOJIBKO OCJIKOB OyayT
CUHTE3UPOBATHCS
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Apnpo

Nuclear envelope

Condensed
chromatin

Nucleus

Nucleolus

Pores

Cisternae of
rough ER

o

(a)
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fAnepHana membpaHa

- CeleKTUBHO MpOHUIIaEMas IBOMHAs MeMOpaHa,
coJiepKalas mopbl — JJIsl TpPAHCIIOPTa
MAKPOMOTLEK)Y T

- BHyTpH — renenogoOHast HyKjaeoIiazMa
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AOpbIWKN

- MajieHbKHE TEMHO-OKPAIIIEHHBIE TEJIbIIA

- MecTo oOpa3oBaHus puOOCOM
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KnetTouyHbIN LUK

Nondividing

cells Resting
cells
G,
OO ONE
RNA and
protein
M synthesis
Cell
division
DNA
RNA and replication S

protein
synthesis
G,

KieTka poxaaercs, IMTaeTCs, ACIIUTCS U
yMHPAET
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2 TUNa KrneToK — NPOKapuoThbl U

chromatin
nuclear envelope
nuclear pore

nucleolus

microtubules

cell capsule i i mitochondrion nucleus

wall A N § ety g PN \

www.cellsalive. com ¢
centriole y (‘/ND
' 2 .

Golgi complex

y lysosome
vesicle

cytosol

= x) ’j{/ flagellum
o 7)
2 012

plasma membrane

smooth
endoplasmic

endoplasmic )
reticulum

reticulum ribosomes
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[lpoKkapnoTbl U 3yKapnoThl
[Ipunoxxenne OMOMHGMOPMATUKU

EUKARYA
Stramenopiles
ates
Plantee 4 Red algae
Animalia ~———— Slime molds

—=% Entamoebae
~==} Heterolobosea
" Physarum
(¥ Kinetoplastids
: Euglenoids

\\"“‘ Microsporidians

Trichomonads
Diplomonads

* 3 OCHOBHBIX APEBA KU3HU

[ Ipokapuotsr — Archea u Bacteria

* DyKapHOTH BXOAAT B ITapcTBo Fukarya m BkArogaroT B ceOs
/Kusoraere, Pactenns, 1'puosl, [Ipocreiimme 1 HEKOTOpEIE

Boaopocan
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[lpoKapuoThbl U 3yKapuoThl

[pokapunoTbl

AYKapunoThbl

OpfHa KneTka

OgHa UM MHOro KreTtok

HeT aapa

Anpo

HeT opraHenn

OpraHennbl

OfaHa KonbLueBas
monekyna OHK

XpOMOCOMbI (NMIMHEWHbIE
monekynbl JHK,
CBA3aHHble ¢ benkamu — B
OCHOBHOM C F'MCTOHaMM)

MPHK He
MoauduUmMpyeTcs

CnnancuHr, npoueccuHr
MPHK

ST Curnmmm




Bupychoi

Manenbkre HH(MEKIIMOHHBIE ar€HThI, KOTOPHIE MOTYT
PEIUIMIIMPOBATHCS TOJIBKO BHYTPU KUBBIX KJIETOK

Hemagglutinin

Meuraminidase
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[lepeHOC reHeTUYECKOWN
nHdopmMmauuun

Penmnukanus

..A(DNA can replicate.j

CKPUIILIU RNA Tpaucagius

Protein

/\ |

' . A 4 . . .
Information coded in the Information in RNA is passed
sequence of base pairs in DNA to proteins. It never passes

kis passed to molecules of RNA.} kfrom proteins to nucleic acids.

~

/
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NHK benok

EH RNA P
processin PP}P

Ribosomal %9

g e}
subunits O Amino acids

(& . © Translation
@ factors

tRNA -

mRNA translation

1) Tpanckpunuus — cuate3 PHK (MPHK)

2)  Tpancnamusa — cunTe3 Oesnka
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BBeneHue B reHEeTUKY

WM (T TTIATTTTT1 - I'ensl mepegaroTcs 10
HACJIEJICTBY M DKCIIPECCUPYIOTCS

- I'eHorumn — Ha0Op reHoB

- MeHOTHI — IKCIpeccus
reHoTUIA

deHOoTUITEI 2X TUIIOB IIBETA
rJ1a3
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