MonekynsapHaa ouonorua ana oMonHopmMaTUKOB

- AKajeMHUYeCKU YHUBEPCUTET

- Bononuna Haranpa SkoBiieBHa
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Nlekuunsa 2 - BBeaeHune B bmonoruto

. CtpoeHue KIETKH (0030D)

- Opraseiuisl, 1Ap0, MeMOpaHbI, META00JIN3M,
nepeaadya nHQopMalum, OCHOBHBIE BUJIBI )KUBBIX
OpPTraHu3MOB (IIPOKAPUOTHI M 3YKAPUOTHI), BUPYCHI
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OpraHuyeckue BeLlecTBa

- MoJiekyiibl YHUKAJIbHBIE JIJIS )KUBBIX CYIIECTB
- [lomamepsr:

- YIJICBOJIEBI

- JInunmnpl

- benku

- HykienHoBbIE KUCIIOTHI

W nx cocTaBHBIE YaCTU — MOHOMEDPHI: ....
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Kneto4yHasa Teopus

- KiteTka — oCHOBHAsg eqMHUIA KU3HU
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Chromati

Nucikolus Nucleus
Plasma
Smooth membran
endoplasmic
reticaiavsol
Lysosome
Mitochondrio
n
Centriole
Centrosom - : | i Rough
e I — AT ) \ endoplasmi
matrix ' : c

rélilbobomes

Golgi

Microvilli apparatus

Secretion being
released

Microfilamen from cell by exocytosis

t

Microtubul
e

Intermediate Peroxisome Figure 3.2



[TnasmaTnyeckan (Kkneto4yHasi) MmembpaHa

- JIBOMHOM JIMIIUJHBIN CJION C BCTPOCHHBIMU
MOJIEKYyJIaMH O€JIKOB

. JIMOUIHBIA CII0HM COCTOUT U3 (POCHOIUITHIOB,
TJIMKOJIMITUAOB M XOJIeCTepoJia

- [ MuKonumuapl — 3TO TUMHUABI CO BCTPOCHHBIM
YIJIEBOJIOM

- dochommnuabl UMEIOT THAPOPHUILHBINA (JIMITUT) U

ruipooOHBIN (PocdaT) KOHIIBI

PL
AY Membrane Structure
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[~ Polar heads of
phospholipid
molecules

Bimolecular
lipid layer
containing
proteins

Nonpolar tails

Extracellular fluid - e
(watery environment) Glycoprotein  Glycolipid '-

Cholesterol
Outward-facing

layer of
phospholipids
LA

Carbohydrate
of glycocalyx
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o1 Enospronp! protein proteins  cytoskeleton
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PYyHKUUN MeMOpaHHbIX 6enkoB

°© o (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.

. TpaHCcHIOpTHEIE O€IKHU

PL :
AY/ Transport Protein

= (I)epMeHTBI Enzymatic activity

A protein built into the membrane may
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.

PL

, AY/ Enzymes

- Pettenirops! njis
[epeaauyu CUrHaJIOB

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.

PL )
Receptor Proteins
A/' P
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PYyHKUUN MeMOpaHHbIX 6enkoB

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.

- MexkiieTouHas aare3us

- Y3HaBaHUE JIPYTUX
KJIETOK

Cell-cell recognition

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

- CoeeHeHue ¢
ITUTOCKEJIETOM WJIN
BHEKJIETOUHBIM
MAaTPHUKCOM

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.

PL i
Structural Proteins
AY
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CocTaB KNneTo4HOU MeMOpaHbI

- Paznmuuaercd no munuoam
- [ TMKOMUTIUIBI — TOJIBKO B BEPXHEM CJIOE

- Xojectepod cocraBiisieT 20% 0T BCeX JIMIUOOB
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JinnuaHble «NNOTbI»

- 3aHuMaroT 20% MoBEPXHOCTH MEMOpPaHbI
- CoCTOAT U3 CPUHTOIUIIMIOB U X0JIECTEPOIIa

- SIBIsiroTCS I1aTopMaMu 11 CUTHAJIbHBIX
MOJIEKYII
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[TaccuBHbIM MeMOpPaHHbLIN TPAHCMNOPT:

Andopysunn

- IIpocTas nuddy3us — HenoasIpHbIC U
AU A0PACTBOPUMEBIE CYOCTaHIIUMU

- JAnddysaupyroT npsMo yepe3 JUMUIHBIE CIIOU

- Wnu yepe3 OCIKOBBIC KaHAJIbI

PL e s
Aﬂ Diffusion
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[TaccuBHbIM MeMOpPaHHbLIN TPAHCMNOPT:

Andopysunn

. O0neryennas qudpy3us
- 'TpaHCropT IItOKO3bl, aMUHO KUCJIOT U HOHOB

. TpancnopT myTeM CBSI3bIBaHUS C OCIKaMM
IIePECHOCYNKAMM WUJIM IIPOXOXKICHUS Yepes
OEJIKOBBIE KaHAJIbI
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Benkn nepeHOCYUKHU

. TpaHcMeMOpaHHbIE OETIKH

. Crnenuu4YeCcKy CBSA3BIBAIOTCS C OIPEACICHHBIM
TATIOM MOJISIPHBIX MOJIEKYJI, HAIIPUMEP AMHUHO
KMCJIOTAMH U caxapaMHu
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Ouddy3na yepes nnasmaTtnyeckyro MmeMopaHy

Extracellular
fluid

Lipid-
Qﬂ_soluble

o solutes
(®) o

Cytoplasm

(a) Simple diffusion
directly through the
phospholipid

bilayer

Small
Lipid-insolubl lipid-
e insoluble
solutes solutes

(b) Carrier-mediated facilitated
diffusion via protein carrier
specific for one chemical; binding
of substrate causes shape

change ions

(c) Channel-mediated
facilitated diffusion

through a channel
protein; mostly
in transport protein selected on basis
of

size and charge
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Water
molecule

Lipid
bilaye

(d) Osmosis,
diffusion
through a
specific
channel protein
(aquaporin) or
through the lipid
bilayer
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[TaccBHbIN MeMOpPaHHbLIN TPAHCMOPT: OCMOC

- Korga xoHmeHTpalys pacCTBOpUTENA — pa3Has Ha
pa3HbIX CTOPOHAX MEMOpPaHbI

- Huddy3ns Boabl yepe3 MOJTyHETPOHUIIAEMYIO IS
BEIICCTB MEMOpaHy

PL
AY

Osmosis
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AKTUBHbIU TPAHCMNOPT

- Ucnionbzyer ATO

- C yuactuem OeJika IIepeHOCUYNKa
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Tunbl aKTUBHOIO TPaHcMNopTa

- [lepBuunbIi — ¢ yyactueMm ruapoimza AT

- BTopr4HBIN — HCTIOIB3yeT OCIKOBBIM KaHAI-HACOC,
4TOOBI 3aITyCTUTh TPAHCHOPT APYTUX MOJICKYII
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Tunbl aKTUBHOIO TpaHcnopTa

Extracellular
fluid

Glucose

Na*-glucose
symport transporter
releasing glucose

to the cytoplasm

potassium
pump creates
ion gradient

Cytoplasm

@ Sodium- &9 @ Na*-glucose

symport -
transporter Q_‘d\
loading '
glucose from

ECF
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Be3nkynapHbIU TpaHCNOPT

- TpancnopT 0OJBIINX YACTHUIl 1 MAKPOMOJIEKYJI
- DK30IIUTO3 — TPAHCIIOPT U3 KIECTKHU

- DHJIOLMUTO3 — TPAHCIIOPT B KIIETKY
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JK30UUTO3

Extracellular
fluid Plasma membrane

SNARE

bt
@
()]
3 i
Vesicle 00 -
y
Molecules to
be secreted
|
L Secretory vesicle

Cytoplasm
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JHAO3UTO3 C y4yacTueM KnaTtpuHa
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JHAO3UTO3 C y4yacTueM KnaTtpuHa
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coated ¢
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(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C y4yacTueM KnaTtpuHa

Extracellular

fluid
o
Clathrin-
coated ¢
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; Ingested
o substanc
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(a) Clathrin-mediated endocytosis

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

Cytoplas

Extracellula
membran

Figure 3.13a



JHAO3UTO3 C y4yacTueM KnaTtpuHa
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(a) Clathrin-mediated endocytosis
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JHAO3UTO3 C y4yacTueM KnaTtpuHa
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JHAOLMTO3 C y4YacTueM peLenTopoB
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(c) Receptor-mediated endocytosis
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[TaccuBHbLIN TPaAHCNOPT

IIpouecc JHeprus Ipumep
BI>KEHHUE KUCIIOPOIa YePE3
IIpoctas nuddy3us Kunernueckas A POAA HED
MeMOpaHy
Oo6nerueHHas Kunetnueckas
[TepeHOoC MIHOKO3bI B KIETKY
muddy3us
Kunernueckas
Ocmoc JIBr>KeHHE BOJIBI Yepe3 MeMOpaHy
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AKTUBHbIN TPaHCNOPT

Ipouecc JHeprus Ipumep
AKTHBHBIN TPAHCIIOPT
P P ATO ITepenBukeHre MOHOB
PaCTBOPEHHBIX BEIICCTB
DK301IUTO3 ATO BriOpoc HEHPOTPaHCMUTTEPOB
AT® .
DHAOIUTO3 DarouuThl UMMYHHOMN CUCTEMBI
y AT®
PenienTopHbIi SHIOIUTO3 [IepeHoc TOpMOHOB
ATOD Tpadduk monexyn BHyTpu

KnarpuHOBBIV 3HAOIIUTO3

KIICTKHU
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LlutTonnasmatnyeckue opraHennbl

- MeMOpaHHBIE

- MUTOXOHAPUH, IEPOKCUCOMBI, TU30COMBI,
SHAOIUIA3MATUYECKUU PETUKYIYM, aIliapar
[ onpmxu

- HememOpanHbI€

- IluTockeneT, HEHTPHOIN U PUOOCOMBI
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MeTabonusm e I ]

Amino acids Glucose and w ::mttg liren
other sugars

Stage 2
Anabolism
and formation
- of catabolic

. intermediates
within tissue

cells

Stage 3

- Oxidative
breakdown in
mitochondria
of tissue cells

Key Catabolic ADP"'.
reactions
Anabolic
reactions Heat
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MuTtoxoHapun

- OKpy’KeHBI JIBOMHOM MEMOpPAHOM C TaK
Ha3bIBAEMBIMH «KPHUCTaAMM)»

- [TIponsBogsar AT®

. Comepxar coocrBennsie PHK n JIHK
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MuTtoxoHAapuu

Outer
mitochondrial
membrane

Ribosome

Mitochondrial
DNA

Inner
mitochondrial -
membrane
Cristae

Matrix

Enzymes
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Pnéocombli

- I'panynsl, coaepkamue oenku 1 pPHK

- MecTo OeJIKOBOrO CHUHTERA

- CBOOOIHBIE PUOOCOMBI CHHTE3UPYIOT
PACTBOPCHHBIC OCIIKU

- PuOOCOMBI, CBSI3aHHBIE ¢ MEMOpaHaMH,
IIPOM3BOMAT OCJIKM 151 BKIIOUCHUS B MEMOpaHBI
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JHOonnasMaTu4eckum petukynym (9P)

- TpyOOUYKH M IIJIaCTUHKH, CBA3aHHBIE APYT C JPYyIOM
- CBsI3aH C AepHOM MEMOpaHou

. 2 TUNA — IVIAJKAN U IEPOXOBATHIN
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JHOonnasMmaTudeckum petukynym (9P)

Nuclear envelope

Rough ER Ribosomes

(a)
Small subunit Large subunit Functional
ribosome
(c)
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LLlepoxoBaTtbin IP

- BHenHss cTopoHa yThIKaHa puOocoMaMu

. [Ipon3BOINT BCE MEMOpAaHHBIE OCIIKHU 1
dbocdonummbl
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CuHTe3 Denka

.- Kommiekc MPHK-prOocoMsl mprcoeanaseTcs K
oP

- [lomunenTua npoxoaut BHYTph DOP 1 Tam
TTIUKO3HWIIMPYETCS (IIOCT-TPAHCISAILIMOHHBIC
MOJIM(PUKALIIH )
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CuHTe3 Denka

- beok nmpuoOpeTaeT TpeXMEPHYIO KOH(POPMAIIHIO

- benok ynakoBbIBaeTCsA B TPAHCIIOPTHBIN MY3bIPEK,
KOTOPBIH IIEPEHOCUTCA B ammapar 1 oibmxu
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CuHTe3 Denka
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s
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sequenc

€ Signal- site
recognition
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sequenc
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ER
cistern
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maagkun 9P

. CoCTOUT U3 CETH TPyOOUEK

- B neyenun — ygactByeT B METa0O0OIM3ME JIUITUIOB 1
X0JecTepoiia

- B nedeHu u nmoykax — JeTOKCU(PUKAINS
XUMHUYECKHUX BEIECTB

- CuHTE3 CTEPOUIHBIX TOPMOHOB
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Mmaakum 3P

- B Kk1eTkax kullledHruKa — BCaCbIBAaHUE, CHHTE3 U
TPAHCIIOPT >KUPOB

- B MBIIIEYHBIX KJIETKaX — 3amac u BEIOPOC HOHOB
KaJIbLYS
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Annapat lonbaxwu

- CTomKa MI0CKHUE MEMOPAHHBIX MEIIIKOB
- Moaudukaiys, KOHIIEHTpalus U yIIaKOBKa OCIKOB

- TpaHCOPTHBIC NY3bIPEKU OT P COCOUHSIOTCS C
C1S CTOpOHOH I 0nb KN
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Annapat lonbaxwu

- benku 3areM MUTPpUPYIOT K trans CTOPOHE
[ 01b1KH, OTKYZIa CEKPETOPHBIE ITYy3bIPHKU
OTHPABJIAIOTCS K IIYHKTY Ha3HAUCHU S
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Annapat lonbaXxu

Transport vesicle
from rough ER

&> — Cisternae

“receiving” side of
Golgi apparatus

New vesicles
forming

Trans face—
“shipping” side of
Golgi apparatus

Secretory vesicle
from trans face

Transport vesicle
from the Golgi

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Figure 3.20a
Cummings



PyHKUUM annapaTta lonbaxu

R h ER
Cistern oHd 4

Plasma
membrane

Extracellular fluid
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PyHKUUM annapaTta lonbaxu

3 Rough ER
Cistern s , Proteins in cisterna

Extracellular fluid
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PyHKUUM annapaTta lonbaxu

3 Rough ER
Cistern s , Proteins in cisterna

Plasma
membrane

Extracellular fluid

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



PyHKUUM annapaTta lonbaxu

Rough ER

Cistern

Plasma
membrane

Extracellular fluid
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PyHKUUM annapaTta lonbaxu

: Rough ER / e
Cistern pr Y/ g : Proteins in cisterna S
> 45 | D ¢ - —— Phagosom
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] B
' \
\‘.

Vesicle incorporated
into plasma

Plasma
membrane
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- Extracellular fluid
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IiInzocombl

- MeMOpaHHbBIC OpraHeIlIbl, COJICPIKAIINC
NUIICBapUTEIIbHbBIE (DEPMEHTHI

- [lepeBapuBatoT OAKTEPUH, BUPYCHI, TOKCUHBI,
OT)KUBIIIME OPTaHEIbl, Pa3pyIlIarOT IJIMKOTEH
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IiInzocombl

- Pazpymiaror ormepiimne TKaHu

- Pa3pymaroT KOCTHYIO TKaHb C BEICBOOOXKICHUEM
MOHOB KaJbI[Us

- UMMyHHBIE KIIETKM COJIEPKAT CEKPETUPYEMBIE
JIATIO COMBI
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JdHAOMeMOpaHHasa cuctema

Nuclear
envelope

Smooth ER

Lysosome

Rough ER

Golgi

Vacuole apparatus
Plasma
membrane
Transport
vesicle
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[lepoKkcucombl

- MeMOpaHHBIE OpraHellibl, COACPKAIINE OKCHIA3b]
1 KaTajia3bl

. YUaBCTBYIOT B CHHTE3€ KUPHBIX KUCIOT
- O0e3BPEKMBAIOT TOKCUUHEIC BEIIECTBA

- Hentpanusyrotr cBOOOAHBIEC paIKaIb]

. CB0OOAHBIEC paUKaIbl — BLICOKOPEAKTUBHEIC
BEIIICCTBA C HECIIAPSHHBIMH JJICKTPOHAMHU
(Hanpumep, O,")
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[1BOVHbIe KOBarieHTHbIe CBSA3U

or 0=0
Oxygen atom Oxygen atom Molecule of oxygen gas (O,)
(b) Formation of a double covalent bond
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LinTockener

MuKpPOTPYOOUKH, MUKPO(PHUIAMEHTHI 1
IIPOMEKYTOYHbBIC (PHUITAMEHTBI
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LinTockener

Actin subunit

(a) Microfilament

Fibrous subunits

10 nm

(b) Intermediate filament
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LinTockener

Tubulin subunits

— 25 nm

(c) Microtubule
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MukpoTpyOooUKu

- TpyOOUKH cocTosIIue U3 CPepruIecKoro Oeka
TyOyJInHa

- OTBeyaroT 3a GopMy KIIETKH U pacOpeieICHUE
OpraHe’il
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MukpodmnnameHTbI

- Hutu Oenka akTuHa

- IIpucoenuHeHbl K UTOILIA3MATUHYECKOU CTOPOHE
KJIETOYHOM MEMOpaHbI

- YCUJIUBAET KJIIETOYHYIO ITOBEPXHOCTH,
cBs3bIBAIOTCA ¢ CAMS M y4acTBYET B DHAO0 U DK30-
IIUTO3€

- AKTMHOBBIE MHO(DUOPHUILIEI
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[lpomexyTo4yHble (hunameHTbI

- [IpouHbIE, HEPACTBOPHUMEBIEC OCIKHU

. YCUIHBAIOT NPOYHOCTh KJIIETKHU IPOTUB HATSXKCHUS
1 00pa3yroT J€CMOCOMBI
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[lBUraTenbHblie MONEKynbl

- KoMILIEKCHI O€IKOB, YU4aCTBYIOIIHE B
MOOHUJIBHOCTH

. TpeOyroT sHeprun AT®

- [lpucoequusaroTcsa K opraneniam
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[lBUraTenbHblie MONEKynbl

Receptor for
motor molecule

) F X Motor molecule
L ~ —___ (ATP powered)

— | ’\)
T 4

Microtubule
of cytoskeleton
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[lBUraTenbHblie MONEKynbl

| | ;. - Motor
A N K J

4 ) B WY /i \
P R 3 ) D >: \\ < . molecule
| W22 = 2 1@ L (& (& (ATP
) powered)

\
\\‘ | _/,

Cytoskeletal elements
(microtubules or microfilaments)
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LleHTpuonu

- Manenbpkue oprasesibl B (popme OOYOHKA,
PaCHONIOKEHHBIC B IICHTPOCOME OKOJIO Sapa

- Habop 9 TpuruietoB MUKpOTPYyOOUYEK

- Oprasn3yroT MUTOTUYECKOE BEPETEHO BO BpEMS
MHUTO3a (JICTICHUS KICTKH)

- O0Opa3y1oT KIT'yTUKU U PECHUYKHU
COOTBETCTBYIOIIHNX KIJIETOK
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LleHTpuonu
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PeCHUYKM —

R Outer
Dynein 7 b doublet
arms \ ~ ) microtubules
&L {f, ~_I
S Tl Plasma
e N membrane
~ —\\’_‘}}\\)\
L2 -
[ Cilium
|
Central
microtubules
Central 3
microtubules
Outer
doublet
microtubules
Plasma
membrane 7 Basal
// ; body
A/ (centriole)
(a) Cilium
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Layer of mucus

Cell surface

PeCHUYKuU

(c) Movement of mucus across cell surfaces



Appo

. ColepKUT SAEPHYIO 000T0UKY, SIAPBIIIKH,
XPOMATHH U PallOHbI COACPKAHUS OCOOBIX OCIKOB

- Xpomarus conepxkut JIHK, comepxaniyto reHbl —
MAaTPUIIbl CHHTE3a noYmu BCEX KIECTOYHBIX OCIIKOB

- JIMKTyeT KaKue U CKOJIbKO OCIKOB OyIyT
CUHTE3UPOBAThHCS
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Appo

Nuclear envelope

Condensed
chromatin

Nucleus

Nucleolus

Pores

Cisternae of
rough ER

(a)
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AnepHaa membpaHa

- CeneKTMBHO NpOHUIIaEMasl JBOMHAsT MeMOpaHa,
cojep KaIias mopsl — AjIs TPaHCIIOPTa
MAKPOMOLEKVIT

- BHyTpu — renenomoOHast HyKJIeomia3ma
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AQpbIWKK

- MajieHbKHE TEMHO-OKPAIICHHBIE TEJIbIA

- MecTto 00pa3zoBaHus puOOCOM
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KnetouyHbIn uukn

Nondividing

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

protein
synthesis
G,

Knerka poxxaaercs, nutaeTcs, IeIUTCA U
YMHUPAET

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



2 TNa KNeToK - NpoKapuoThbl U

chromatin
nuclear envelope
nuclear pore

nucleolus

microtubules

capsule mitochondrion N
Al) Righe s Restered 4 \

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

nucleus

Golgi complex

. I lysosome
vesicle :

cytosol

. 'f)) flagellum

plasma membrane

smooth
endoplasmic

endoplasmic )
reticulum

reticulum ribosomes
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[lpoKkapnoTbl N 3yKapuoTbl
[IpunoxxeHnne OMOMHGOPMATUKU

EUKARYA
Stramenopiles
ates
Plantee 3 Red algae
Animalia ~———— Slime molds
—=% Entamoebae
~==} Heterolobosea
" Physarum
(¥ Kinetoplastids
_ Euglenoids

Microsporidians

Trichomonads
Diplomonads

* 3 OCHOBHBIX APEBA KU3HU

[ Ipoxkapuotsl — Archea n Bacteria

* DyKapHOTH BXOAAT B I1apcTBO Hukarya m BkATO9aroT B ce0Os
/Kusotuere, Pactenns, 1'puosr, [Ipocteiimme 1 HEKOTOpEBIE

Boaopocau
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[lpoKapnoTbl N 3YKapUOThI

MpokapuoTbli JyKapuoThl

OpHa KneTka OaHa Unm MHOro KneTok

HeT agpa Agpo

HeT opraHenn OpraHennsbl

OpnHa KonbueBas XpOMOCOMBbI (NMMHEWHbIE

monekyna JHK monekynbl JHK,
CBsAA3aHHbIe ¢ benkamn — B
OCHOBHOM C r'MCTOHaMM)

MPHK He CnnancuHr, NPoLECCUHT

MoaundumumnpyeTcs MPHK

cé —trTe T
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Bupychl

ManeHbkre HH(PEKIIMOHHBIEC ar€HThI, KOTOPBHIE MOTYT
PETUIMIIMPOBATHCS TOJIBKO BHYTPH KUBBIX KIIETOK

Hemagglutinin

Neuraminidase
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[lepeHOC reHeTU4YEeCKOMU
MHopmMauun

Penmnukanus

4<DNA can replicate.)

CKPHUIILN

@mﬂ; Protein

/\ /\

4 D \
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.j
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HF RNA P

processing p™

Ribosomal %9

g e}
subunits O Amino acids

(& . © Translation
@ factors

tRNA -

mRNA translation

n  Tpanckpunius — cuate3 PHK (MPHK)

o) TpaHcnsamusa — cuHTe3 Oenka
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BBeneHue B reHeTUKY

- I'enbl nepeparorcs mo
HACJIEICTBY U KCIIPECCUPYIOTCS

I'enoTun — HaGop reHon

De”HoTHIl — IKCIIpeccHus
reHoTHIIA

MDEHOTHUIIBI 2X TUIIOB OBCTa
Ij1a3
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