OPTANQZH I'ENETIKOY
YAIKOY

*ANTITPAPH
*‘METAT'PAPH
*‘METAPPAZH
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ANTIT'PA®PH I'ENETIKOY
YAIKOY
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Deoxyadenosine Deoxythymidine Deoxyguanosine Deoxycytidine

i S N T—‘—l I—‘—\ I—_‘___\

Purine base = adenine Pyrimidine base = thymine Purine base = guanine Pyrimidine base = cytosine

(ProH.c (PyoH.c

O

OH

Sugar = deoxyribose

L Nucleoide — | \—'—i \___'___J I_l_J

Deoxyadenosine-5"-phosphate Deoxythymidine-5'-phosphate Deoxyguanosine-5'-phosphate Deoxycytidine-5"-phosphate




IIOAYMEPIZMOXZ NOYKAEOTIAIQN

a-EAIKA
AITIAH AEEIOETPO<$H ANTIIIAPAAAHAH
5 --> 3" ®OPA
20 A" AIAMETPOX
34 A’ IIAHPHY IIEPIXTPO<$H
10 NOYKAEOTIAIA ANA IIEPIZTPO<$H
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5" end N

R
N
- H—< | /L Adenine
o N N7

: : | &
; H.C N/H
| * Thymine
H N (e]

fo)
-
j O=I§—0-—.CH-2
Lot f




~H
s
| cytosine

C.

~
s

|
N

M

- Z—TimmZ

/
N

-/ guanine

sugar-phosphate backbone




triphosphate




Mivakag ll  13dmteg DNA noAuuepacov

E. coli ]
MoAupepiopoe
EEwvoukheaoikn dpaom

20vBeom and:
Adwro DNA
MpipodoTipEveg poveg alucideg
MpwodoTipéveg poveg aluoideg
TIOPoUsia TPWTEIVIG OUVEEdEPEVNS
e povi ahucida

In vitro empfKuvon aAucidag

(voukheoTidia ava Aerto)

KuUtrapa BnAacTikwv

| MoAupepiopodg ‘ 5 -3

E&wvoukheaoua) dpaon 3 -5

2uvBson ano:
RNA npijiodoTikr ahAniodiadoxm
DNA nipyodoTiki aAAniodiadoym

Ixeom e DNA nipipodotaon

EuvaioBnoia ommv a@idikoiivn

©O£om oTOo KUTTAPO:

Mupnvag

Mitoxovdplo




lagging-strand 7\

template

.,

leading-strand
template

-most recently

——

synthesized
DNA strands

A
I




\io leadi
leading-strand template
’\_.B\ ;

:\’:,\.-\”\\:\-\, DNA polymerase on

newly synthesized ’\-\i\_\,’\_\’ leading strand
strand /

parental
DNA helix

ZANANUNTN AN

next Okazaki fragment
will start here single—strand &
DNA helicase binding protein
RNA primer
/ DNA primase
\ RNA -~
* single-strand primer
binding protein

lagging-strand template

Okazaki
DNA polymerase on lagging strand fragment
(just finishing an Okazaki fragment)

newly synthesized strand

DNA polymerase on
leading strand

parental

[\' DNA helix
i
U™

o lagging-strand
template

o

synthesized
strand

DNA polymerase
on lagging strand
(just finishing an
Okazaki fragment)







Unwound
parental
duplex

m ot
Covalently g repllcatlon

closed
circular “

template

‘\J

Overwound
region

Unreplicated
terminus

/‘\__’\
\,w
l Denaturation

e 3
b st

o &

Supercoiling
Denatured,
unreplicated
parental
strands

Synthesis
completed

Decatenation

7 e
s
§ o

e

Synthesis
Decatenation k

completed

F




Table 9-3 The Recognition Sequences of Various Restriction
Enzymes

Recognition Recognition
Enzyme Site Enzyme Site
Axis of
symmetry
Cut bond

Hin dil 5-GTPy| PuAC
CAPu [PyTG

Hin dlll

1
ATC | GAT CoC
TAG C1'LI'A GC'G

_—
Arrows denobe the site of cleavage; Pu = purine; Py = pyrimidine. All base SOUENCES.
are shown with the 5 end of the upper strand at the left.




METAI'PAPH I'ENETIKOY
YAIKOY

RNA

IIOAYNOYKAEOTIAIO
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Possibility of
hydrogen bonding to adenine

,f‘// /y
J//, 7

Absence of a
methyl group

Thymine Uracil

OH OH OH

Deoxyribose Ribose




SUGAR-PHOSPHATE BACKBONE OF RNA

3" linkage  5' linkage

phosphodiester bond




site for incoming
ribonucleoside triphosphate

displaced
RNA chain

DNA helix

/ unwinding
rewinding site
site
short region of
DNA/RNA helix




o subunit
1

~ initiating form of

RNA polymerase

DNA

closed
promoter complex

open
promoter complex

BINDING OF RELEASE OF

ELONGATION o SUBUNIT
FACTORS _ &

elongating form _
of polymerase

4

5 RNA
molecule

EXTENSIVE RNA SYNTHESIS




E. colicore Eukaryotic
RNA polymerase RNA polymerases

(BB’

_ Common
subunits

.. Additional
+7 J' enzyme-specific
subunits




W\

Starting
point Termination
1 gene

RNA

[ rec_ognizgs polymerase
starting point for . [E] Release of p, RNA
transcription and E

Nucleoside
triphosphates

Nucleoside
triphosphates
RNA polymerase
B> p (rho) factor

o (sigma) factor







RNA

hn - RNA £T1epOYEVEC ITUPINVIKO
sn - RNA nikpo nupnviko
m - RNA ayy&Aio@opo
t - RNA peta@opixo
r - RNA piBoocwniko
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ion of sedimentation

X single ribosomes
polyribosomes 80S

1]
@
E
=]
L]
(=]
2
=
(Y
o
[
Q
O
£
3
ot




7-Methylguanylate

5" end of RNA

YBa
pppNp—

ﬁosphohydrulase
a By Ba P;

Gppp + ppNp—

guanylyl transferase
PP,

GpppNp —

guanine-7-methyl
transferase

m’GpppNp —

S-Ado-Met | transferase

+CHy from\LZ'-O-methyl

m’GpppNmp —




RNA
polymerase IT

CAPPING

CHAIN ELONGATION

TERMINATION

polymerase I1

poly-A
polymerase

poly A

O e e
primary RNA transcript (mRNA precursor)




sn - RNA Muwkpo ITupnviko

Awyotepa ano 300 NoukAsotidia
Méeoa otov ITupnva
Metaypapn ano RNA - moAupepaon Il
sn - RNPs - - Ul, U2, U3, U4, U5, U6
ZUPPETEXOUV Ota ornAaicoonpartia
Matiopa tou hn - RNA
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Bioloyia

t - RNA

80 NouxAeotidia
25.000 dal Mopiaxko Bapog
3'- akpo navra CCA
5'- akpo G
Tpelg Baolreg OnAleg
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Amino acid arm

@Hll:!@
@@[.@

ve

N Yot

_

3—C)(©)(©) 5 mANA
Unusual bases | = Inosine

e UH, = Dihydrouridine
¥ Pseudouridine T = Ribothymidine
GCC Codon GMe = Methy! g
i GMe, = Dimethyl guanosine
Mnticodon IMe = Methy! inosine

Anticodon arm




auivoakuAoouvBetdon
AA + ATP -_— AA-AMP + P-P

AUIVOaKUAOCUVBETAOT)
AA-AMP +tRNA ———M———————————— B  AA-tRNA + AMP




<29 nm—>
<—~32nm—>

MW 2,800,000

MW 1,800,000 MW 1,000,000

MW 3,000,000

235 RNA / \\ / {/ \\
sy Ly 185 RNA 585 ANA 285 RNA | 5SRNA

=T = = o=

00 1500 160 120
120 3000 2000 nucleotides nucleotides

MW 1,500,000

nucleotides nucleotides nucleotides )
nucleatides
5000

nucleotides

~34 proteins ~21 proteins ~33 proteins










ribosomal

proteins large
made in ribonuce
cytoplasm| | particle

55 rRNA
made
outside
nucleolus

mature large

subunit //

activation creates
functional ribosomes

rRNA

40s % 605
subunit i\fr- subunit




message message message

message

noncoding sequences

message

ribosome-binding sites
stop codons

translation of RNA
sequence into protein
sequence




Mivakag V. Méoog xpovocg Cwng Tou ayyeAtopopou BRNA.

Kuttapa

KukAog Gwnig
KUTTapou

Xpovog nuiwng m RNA

HEOCOC XPOVOG opila Siakupavong

Escherichia coli

Saccharomyces
cerevisiae (yeast)

KaAAlepyoupeva
KUTTAPA TPOKTIKWV
1 avBpwriou

20 - 60 Asmra

3 wpeg

16 - 24 wpeg

3 -5 Asemma 2 - 10 Aerta
22 AeMTd 4 - 40 Aemtd
30 Aentd

(mMRNA 1oTovQy)
3 - 24 wpeg

(MRNA GAAwv
MPWTEIVWY)




Alad1raoia peTa@Pacng touv
m - RNA

IIpwteivoouvOeon
m - RNA
t - RNA
Pioocopatia
IIapayovieg np@IeivoouvOeong

BioAoyia A. Mat06émovAog 38



INITIATION COMPONENTS PROKARYOTIC EUKARYOTIC

Small

ribosomal I AUG mRNA 30S small ©_l‘ Bl 2UG | mRNA 40S small

subunit subunit subunit

(30S or 40S) Initiati Initiation
< @ @ f:'l::::zrison ®®®® factlors 60S large

: 50S large
® . Large subunit subunit
3 : ribosomal ' =
P site A site fMet GTP

; subunit
'- (50S or 60S) Met-tRNA;

Met-tRNAM®! GTP

; ATP




CH,

N-formyl methionine Methionine CAU CAU

| S | S

anticodon anticodon

N-formyl met tRNA ""f‘ met tRNA Met



Methionine (met)

met
Ammoacyl synthetase I—_ tRNA7?

met-tRNATe

Formate (from N'© formyltetrahydrofolic acid)
Transformylase

N-formyl-met-tRNAF

(Protein synthesis)

N-formyl-met-aa!-ao?s «++ raa” tRNA

Formate

met-oo! rao?s ¢ rae” tRNA

met-specific Methionine
amino-peptidase

-ae”  Finished protein




(a) INITIATION
30S Initiation complex

' 70S or 80S
PROKARYOTE 2 initiation complex
® + 308 -
small ]
. bunit
gTp Su +um

5+ Large subunit
(50S or 60S)

40S Initiation complex

40S small 4 + +
subunit ATP + mRNA

EUKARYOTE S,: S

GDP ADP




(b) ELONGATION

Peptide
synthesis
and translocation

_—
A to P switch catalyzed

by G (PROK) or EF, (EUK)
elongation factors

Phe-tRNA"™ delivered T ; S/
to ribosome and positioned GTP GDP + P
]
GTP { H,0 P

PROK EUK
Tu = EF1

Ts = EF,
8
Ts+GDP GTP

tRNAMe!
ejected




(c) TERMINATION

Termination pr.
codon .

N
5

UAG)

Translocation
Peptidyl-
tRNA
P e PROK: 3TFg
! EUK: 1TF

Polypeptide




[IPQTEINOZYNOGEZH

>2E EAEYOEPA PIBOXQMATIA
>TO KYTTAPOIIAAXMA

»>2TO AAPO ENAOIIAAXMATIKO
AIKTYO
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Binds to
signal
sequences

b

e

Site of
ribonuclease
cleavage

\Required for

protein translocation

Required for
arrest of polypeptide
elongation




Signal
sequence
\\ receptor
2.9

e
7
/

-
SRP NH.F
receptor °//
Signal .~
sequence

ER lumen

Cleavage of
signal sequence;
release of

signal sequence
receptor

3

Elongation




EXTERIOR

i

Plasma membrane

Regulated secretion
hormone or nerve
stimulation of
exocytosis

Secretory
vesicle

CYTOSOL

Rough ER

=]

Continuous
secretion

Endocytic
retrieval

of membrane

Transport
vesicle

Trans
Golgi
reticulum




First Third
position position
(5" end) Second position (3’ end)

Tyr Cys
Tyr Cys
Stop (och)  Stop
Stop (amb)  Trp

U
C
A
G
U
C
A
G

lle
lle
lle
Met (start)

Val
Val
Val
Val (Met)
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IF'ENETIKOX KQAIKAY

*'ENIKEYMENOZXZ
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» 20 AMINOEEA
> 61 KQAIKONIA
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If these bases are in
first, or wobble, position of
anticodon

then tRNA may
recognize codons
having these bases
in third position

If these bases are in
third, or wobble, position

then codon may

be recognized by a
tRNA having these
bases in first position
of anticodon
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