DNA replikacio

A molekularis biologia centralis dogmaja

transcription translation .
replikacio Reverz .
transzkriptaz

A DNS-ben tarolt informacio:

- fehérje szerkezet

- a gének kifejez0désének szabalyozasa
Nukleinsavak: nukleotid monomerekbdl all6 polimerek
RNS: adenin, guanin, citozin, uracil bazisok and rib6z

DNS: adenin, guanin, citozin, thimin bazisok és dezoxi riboz
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Single strand of DNA:
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Informacio: a dezoxiribonukleotidok






Width of the helix
2.0 nm

Length of one
complete
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DNS replikacionak le kell jatszodnia mielott a sejt két genetikailag
megegyezo sejtté osztodik.

A DNS replikacio szemikonzervativ

Mindkét DNS szal templatként szolgal egy 0 szal szintéziséhez, az
eredmény 2 DNS molekula, amely egy régi (templat) €és egy jonnan

szintetizalt szalbol all. Semiconservative replication

Original DNA
Helix

DNA helixes
after one round
of replication
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The hydrogen bonds between complementary bases and the common

geometry of the standard A=T and G=C base pairs provide the correct
pairing

5 H . <3

Sugar-phosphate backbone

DNA contains thymine,
3’ whereas RNA contains uracil 5



DNS polimerizacionak két kovetelménye van:
1. Templat
2. Primer

A primer egy szaldarabka (a templattal komplementer) szabad 3’-

3’ end of strand

hidroxil csoporttal .
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The replication of DNA In prokaryotes

The enzymes of the process

DNA polimerase I: the first known enzyme DNA polimerase, consist
of one polipeptide chain, 3 different activity:

- synthetic activity
- correction 3°-5’ exonuclease
- correction 5°-3” exonuclease activity

The main function of DNA polymerase | Is repair.

DNA polimerase I11: this enzyme responsible for the replication,
consist of many subunits, 2 different enzyme activity:

- synthetic activity
- correction 3°-5° exonuclease activity

DNA polymerase 111 is the principal replication enzyme



The process of DNA replication
A DNS szintézis iranya: 5’ végtol a 3’ vegig.

A replikacio mindkét szalon egyszerre folyik
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Ha mind a két szal folyamatosan szintetizalodna mikozben
replikacios villa felnyilik, halad, akkor az egyik szalnak 3° — §’

iranvban kellene szintetizalodnia
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A kettos hélixnek fel kell nyilnia a replikacios villa elott

A DNS polimerazok ¢s a DNS primaz csak akkor képesek a DNS
megkettdzesere, amennyiben az nyitott allapotban van.

A DNS felnyitasaban 2 fehérje vesz részt: _ .
* DNS helikazok e

* Egyszal DNS kot6 fehérjek: segiteneka ™= l
helikazoknak stabilizalni a kitekert egyszala (- )T
DNS-t =

DNA polymerase
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A vezeto szal szintézise egy rovid RNS primer primaz altali
szintézisével kezdodik a replikacios origonal.

. Adezoxiribonukleotidokat a DNS polimeraz I11 ehhez a
primerhez adja.

A vezet6 szal szintézise folyamatosan halad a replikacios villa
felnyilalasval.

A koveto szal szintézise Okazaki fragmensek formajaban
tortenik.

. Amikor egy Okazaki fragmens szintézise befejezodik, az RNS
primer levagodik és a helyét a DNS polimeraz I DNS potolja
egy rovid DNS szakasszal. A fentmarado rovidke szakadast
(nick) a DNS ligaz foltozza be.



Hibajavitas

A nem komplementer bazisok beépiilését meg kell akadalyozni. A
hibajavitdst maga a DNS polimeraz végzi  korrekcios 3-5°
exonukledz aktivitas.

Komplementer kettosszalu régiokban a DNS polimeraz I 5°-3°
exonukleaz aktivitasa valik fontossa.

DNS-ligaz

Ket DNS szal 6sszekotését végzi. A rekcid energiaigényét
prokariotakban a NAD hidrolizise, eukaridtakban az ATP
hidrolizise fedezi.



The organisation of eukaryotic chromosome

histone core

nucleosome

DNA

19487 Widadsworth Publizhing Company TP

1997 Wiadsworth Publishing CompanyfITP



Az eukariota DNS replikacio sajatsagai

A replikacio a hosszi linearis DNS molekula mentén egyszerre
sok startponton indul meg.

A vezetd szal €s a késlekedo szal szintézisét nem ugyanaz a
polimeraz végzi:

- a.-DNS polimeraz: késlekedo szal
- O-polimeraz: vezetd szal

- nincs sajat exonukleaz aktivitasuk, ezt kiilon enzim végzi
(a polimerazhoz asszocialodva)

- az eukariota DNS-ligaz energiaigényét ATP

Origing of replication

hidrolizisével fedezi N T ow

Feplication bubbles *




Transcription: the synthesis of ribonucleic acids

The central dogma of molecular biology

transcription translation

DNA =——————> RNA —————> Protein

Revers

replication _
transcriptase

Three major kinds of RNA are produced.

tRNA molecules Growing polypeptide
N "‘Y

MRNA: carries the genetic information
from DNA to the place of protein
synthesis (ribosomes).

Esite
(Exit site)

rRNA: a component of the protein
synthesizing machinery (ribosomes).

tRNA: an adaptermolecule, translates
the genetic code to amino acids.

(a) Two-dimensional structure {¢) Schematic model with mRNA and tRNA
Copyright € Pearsen Education, , Inc., publishing as Ben| jamin Gummings



During transcription, an enzyme system converts the genetic
Information in a segment of double-stranded DNA into an RNA
strand with a base sequence complementary to one of the DNA
strands.

Only particular part of DNA (genes or groups of genes) are
transcribed

Specific regulatory sequences mark the beginning and end of the
DNA segments to be transcribed and designate which strand in duplex
DNA is to be used as the template.

Transcription resembles replication in its fundamental chemical
mechanism direction of synthesis, and its use of a template.

Transcription differs from replication in that it does not require a
primer and involves only limited segments of a DNA molecule.

Transcription has three phases, initiation, elongation, and
termination.



DNA-dependent RNA polymerase requires a DNA template and
all four NTPs of the nucleotide units of RNA.
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Transcription has three phases, initiation, elongation, and termination.

Initiation occurs when RNA polymerase binds at specific DNA
sequences called promoters

The role of the promoter region in transcription
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When RNA polymerase reaches a terminator sequence, RNA
synthesis halts, and the RNA polymerase dissociates from the
DNA.
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(a) Prokaryotic cell

P

{b}Eukaryotic cell
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{b) Eukaryotic cell
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{b) Eukaryotic cell
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{b) Eukaryotic cell
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{b) Eukaryotic cell
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The transcription in a eukaryotic cell is much more complex than

that in bacteria.
Eukaryotes have three RNA

polymerases, designated I, 11, and

RNA polymerase | is responsible
for the synthesis of pre-ribosomal

RNA.

The principal function of RNA

polymerase Il is synthesis of
MRNAs and some specialized
RNAs

RNA polymerase 111 makes
tRNAS, and some other small
specialized RNAs.
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A newly synthesized RNA molecule is called primary transcript.

The primary transcript for a eukaryotic mMRNA typically contains two
types of sequences: noncoding segments that break up the coding
region are called introns, and the coding segments are called exons.

In a process called splicing, the introns are removed from the primary
transcript and the exons are joined to form a continuous sequence that
defines a functional polypeptide
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