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e Itis the process of making an accurate identical copy of olecule, using
enzyme and)deokyribonlgg_otides (deoxyribonucleoside  phosphate) as substrates for the reaction

e There are 3 hypotheses for DNA replication:

» Conservative: Production of 2 DNA molecules, the first
having th@@rnal (original) strands and the second @
having the 2 newly synthesized strands
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» Semi-conservative: Production of 2 DNA molecules,
each one of them has one original and one newly
synthesized strand

v The(@pproved ynodel is the semi-conservative

» Dispersive: Each strands formed off original and new segments
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° I cell has a chromosome

. has 2 - chromosomes complexed with histones forming chromatin

> In order to perform replication and transcription, genetic material mustgecondenseg into

_euchromatin (loosen the interaction with histone) instead of heterochromatin
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o protein binds » and applies the r region causing it to
e : s of replication (30,000) with somewhat different sequences (less consensus)
v' Before replication, chromatin must ¢ for gene activation which occurs by:
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X Gene activation is important in transcription and it is cell specific

e DNA| - It is the enzyme that binds the OriC and separates the double stranded structure of DNA
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» Thése separated DNA becomes single stranded where the DNA polymerase can start replication

» The ssDNA must be bound with single stranded DNA-binding protein
( hich is also called | , ), which is fo’ﬁi'v"é%em]
important to: Helcase OMG
Single-stranded
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e Unwinding (opening) of dsDNA in a certain region causes the overwinding in the
upstream rengn damage DNA and impede replication process
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» Topoisomerase  Form breaks in 5, it is also required fo
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» Replication bubble: The separated region during replication
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> Replication fork: The region where replication is active awa
o | poly S initiate replication (from scratch), where they require ¢
. : nucleotide long molecule that is complementary to the DNA template
> It is synthesized by a | —
P | : adds the primer then DNA polymerase 111 starts addition of deoxynucleotides
P . @s a.dual activity ( 2 and pc ) Yvhere it adds .the_
then adds some deoxyribonucleotides then DNA polymerases@angdcontinues the replication
o [ ) s occurs from on the newly synthesized strgqr*" < 5
» Nucleotides are added on the 5 R
» Nucleotides are in the form of deoxyribonucleoside r -phosphate instead of  shosphate where
the remaining . groups ar o drive the reaction
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e DNA replication produces 2 forms of strands: (g
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the repllcatlon fork 5 \Pmenml DNA duplex
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Joining of Okazaki Synthesis of new
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fragment to lagging strand Okazaki fragment (ORY)
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e During the synthesis of the new strand

» Synthesis form 5’ to 3’ on thg 1 in 3’ to 5’ direction




= [Canoe [ZL}A

___> 1 ¢O\O.Cp A\

. 1. They have DNA ponmerasn_ I, _ //\

» DNA polymerasc is the major one and the responsible . IS
) ©Having DNA polymerast with different functions

» Pol «: It has a dual function | 2, polymerase), to start synthesis (add the )

» Pol &: Synthesis the i e

» Pol  Synthesis the H}%@Q\ﬂ ¥ w '\D/lb
e In human: or Proliferating cell nuclear antigen’]\\ e

the major | sonto the 1 and stabilizes their
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v" PCNA is a diagnostic marker of cancer Normalcels Canpesgell
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interaction with the DNA template

e The leading strand requires only one primer, but the lagging strand
requires many primers (one for each Okazaki fragment)

e In the lagging strand, the and fragment the joined together
» Bacteria: Primer is removed by which has 2 activities:
v 2 activity: hydrolyze ( ) primer from 5’ to 3’
v DNA polymerase activity: ps with a DNA fragment after removing the primer
> - Primer is removed and replaced using \ -
4 - isa5’to 3’ exonuclease that removes th@ D
A
v poly ills the gaps o
v DNA @the fragments together 2 3 S
3 5
. _ 1is ar process where only one incorrect nucleotide per 10° nucleotides

High accuracy is due to:

> , an catalyze the formation of phosphodiester bond if only the nucleotide is complementary
to the one on the template strand (accuracy 107°)

> g (3’ to 5’ exonuclease activity) increases the accuracy to 108
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In the human genome, there ar@ontaining a total of 65 histone-coding geneQ

» During replication, histones are disassembled and then reassembled

» The added histones can be either old ones that are recycled and reused or newly synthesized ones

» All histones must be folded and recycled by

o : of chromosomes, having repeated sequence of . extending 10,000 nucleotides

» Thel strand can cause ! in the length of the telomere because when the | is
removed, DNA polymerase has

» This problem ¢ appear in the d




J ' A 2, that prevents the shortening of the telomeres
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> |t eloi is the parental strand (5° to 3”) using anj 5 where t

can bind and fill the gaps of the primer
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» It prevents the shortening of the chromosomes and telomeres and prevents the lose of genetic
material and coding regions

o cells ¢ e a high level of which makes their ¢
» The level of telomerase decreases with age
> individual = r chromosomes and telomere

» The gradual shortening of the chromosome ends leads to senescence and cell death

J ( ) and « express so they are
(having )

» Chromosomes as they divide

e The length of the chromosomes, indicates the age

» An experiment to approve that was done on a sheep called Dolly
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1. Replication fork is the junction between the two:

B. Newly synthesized DNA
C. Newly separated DNA strands and newly synthesized DNA strands
D. Unreplicated DNA

2. The high accuracy of DNA replication PRIMARILY comes from :

A. The DNA repair system

B. Replication protein A

C. The specific hydrogen bonding of nucleotides

D. The enzymatic specificity of the DNA polymerases themselves

3. Which of the following is correct?

A. Two phosphate groups are removed from nucleoside triphosphate that are added to the growing RNA
sequence because they are too long
B. Transcription requires a primer

D. All of the above are correct




. Telomerase is considered a reverse transcriptase because :

A. It can act as both a DNA polymerase and a RNA polymerase
B. Itactsin 3'-to 5' direction rather than 5'-to-3’

D. It uses a RNA primer
E. A RNA molecule is pair of it

RNase H is important in this process :

A. Termination of translation in eukaryotic cells
B. Degradation of noncoding RNA
C. DNA repair in prokaryotic cells

- -

E. RNA processing in eukaryotic cells

. When replicating DNA in bacteria, the number of leading strands is expected to be :

A. Unlimited
B. 1

D. 4
E. cannot be determined

. As far as we know, the origins of replication in human cells are determined by:

B. Noncoding RNA molecules

C. Localization of nucleosomes

D. Automatically replicating sequences
E. DnaA protein

DNA topoisomerase function through:

A. Removing stem-loop structures in DNA
B. Assembling nucleosome structural of DNA
\
D. Separating the 2 strands of DNA
E. Altering DNA structures from heterochromatin to euchromatin

. Which of the following is NOT correct about DNA replication?

A. The direction of synthesis is from 5'-to-3’

C. Single-stranded DNA-binding proteins help in protecting the sSDNA from degradation
D. DNA replication is semiconservative
E. Lagging strand results from joining Okazaki fragments by ligase enzyme
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Inhibition of Topoisomerase results in:

A. Interrupting the fidelity of DNA replication
B. Suppressing the synthesis of primers during DNA replication

D. Breakage of chromosomes
E. Inhibiting the formation of the replication fork

Which of the following is NOT correct about prokaryotic DNA polymerase |

A. It has 5'- to -3' exonuclease activity
B. It plays roles in repairing damaged DNA

D. It removes RNA primers of each Okazaki fragment
E. It participates in the prokaryotic DNA replication

in the following figure which regions will serve as template for leading strands ?

A. Aand B

B. AandC | N 1 . "

C. Aand D : X ,
C D

E. Band D

Which of the following enzymes play a role in the condensation of DNA ?

A. Ligase
B. DNA polymerase
C. topoisomerase 1

A template of DNA is 5-ATCGGCTACAATGTA-3'; what is the complementary DNA sequence that is
created during DNA replication?

A. 5-TAGCCGATGTTACAT-3’
B. 5-TACAAAGTAGCCGAT-3
C. 5-ATCGGCTACAATGTA-3’

E. 5-UACAUUGUAGCCGAU-3'

Experiments proved the right mode of DNA replication, which is :

A. Conservative
B. Dispersive

D. Semi dispersive
E. None of the above




16. Which enzyme is crucial for synthesizing DNA from an RNA template?

A. DNA polymerase
B. Restriction endonuclease

D. Ligase

17. Primase in eukaryotes that initiates DNA synthesis:

B. Polymerase Beta
C. Polymerase gamma
D. Polymerase delta

18. Which of the following is incorrect?

A. Single-strand DNA binding proteins prevent the formation of hairpin structures
B. SSB proteins stabilize single strand DNA

D. All of the above are true

19. In the case of a circular DNA synthesis how many replication forks are observed?
Al

C. 3
D. 4

20. A select mutation is causing a cell lineage to be unable to replicate DNA successfully. When observed
under a microscope, researchers observe that the DNA is able to be separated, but the template strands

keep coming back together before the new strands can be replicated. Based on this observation, which
protein involved in DNA replication is most likely mutated?

B. DN:A primase
C. DNA helicase
D. DNA polymerase
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