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(Chapter 8)
DNA synthesis requires (a) Deoxynucleoside

triphosphates & (b) a primer: template junction
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DNA is synthesized by extending the 3’ end
of the primer

What is the driving force for DNA synthesis?
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0 XTP + (XMP)n = (XMP)n+1 + P~P

(AG -3.5kCal/mole)

0 XTP + (XMP)n > (XMP)n+1 + 2°P.

(AG -7kCal/mole)




DNA polymerase resemble a Hand that
Grips the Primer: Template junction
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DNA Polymerases are
processive enzymes

O Processivity: average
number of nts added
each time the enzyme
binds a primer:template
junction

o Catalysis rate: can be up
to 1000 nt/second

O Processivity: depending
on the specific enzyme, it
can range from few nts to
>50,000 bases added
per binding event
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Exonucleases proofread newly synthesized
DNA

¢ resume DNA synthesis

a slow or no DNA synthesis
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b removal of mismatched nucleotide(s)

DNA Pol inserts 1 incorrect nt every 10°
nts

Proofreading exonucleases decrease the
error rate to 1 in every 107 nts
Postreplication mismath repair process
reduces error rate to 1 in 1019,

Replication fork: both strands of DNA are
synthesized together at same replication fork
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Okazaki fragments length: 1000-2000 bp
in bacteria and 100-400 nts in eukaryotes.
RNA primers: 5-10 nts.
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DNA polymerases are specialized for

different roles in the cell
T

TABLE 8-2 Activities and Functions of DNA Polymerases
Prokaryotic (E. coli) Number of Subunits  Function
Pol | 1 RNA primer removal, DNA repair
Pol Il (Din A) 1 DNA repair
Pol 11l core 3 Chromosome replication
Pol 11l holoenzyme 9 Chromosome replication
Pol IV (Din B) 1 DNA repair, translesion
synthesis (TLS)
Pol V (UmuC, UmuD’,C) 3 TLS

Only Pol I & III have proofreading activity and function in DNA
replication
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DNA polymerases are specialized for
. .
different roles in the cell
I [ ————————

Eukaryotic Number of Subunits  Function

Pol o 4 Primer synthesis during DNA
replication

Pol B 1 Base excision repair

Pol ¥ 3 Mitochondrial DNA replication
and repair

Pol & 2-3 Lagging-strand DNA synthesis;
nucleotide and base excision
repair

Pol € 4 Leading-strand DNA synthesis;

nucleotide and base excision

repair

Pol 6 1 DNA repair of cross-links

Pol ¢ 1 LS

Pol A 1 Meiosis-associated DNA repair

Pol 1 Somatic hypermutation

Pol k 1 TLS

Polm 1 Relatively accurate TLS past
cis-syn cyclobutane dimers

Pol 1 1 TLS, somatic hypermutation

Rev1 1 TLS

Class activity?2?
s

0 Both the leading and lagging strands requires
primase to initiate DNA synthesis, but the frequency

of primase function on the two strands is dramatically
different. WHY?22

0 Why the primase adds an RNA primer, not a DNA
primere?

2/29/2012



