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Ivision of Labor at the Replication For

Pol 6 and Pol ¢ are both required for replication

What is the division of labor
between Pol § and Pol £?




Division of Labor at the Replication Fork

Pol a-
Primase

RPA RPA
Leading = Pol ¢ Leading = Pol ¢ + 6
Lagging = Pol 6 Lagging = Pol 6



What is the Division o? Labor at the Fork’.5
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WHat IS tHe 5|V|S|on o? EaBor at tHe ForE’.’
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How is Pol § synthesis distributed between the leading and
lagging strand during replication?



Strand Assignment of Pol o During ReEIication

Approach:

Track the activity of Pol & during replication in vivo

1. Identify leading and lagging
strands during in vivo replication

2. Mark sites of Pol 6 synthesis
using a mutator allele

3. Assign mutator Pol 6 to leading
and/or lagging strand according to
mutational bias



Identifx Leading and Lagging Strands

Yeast Chromosome lll Replication Origins

Origin Utilization
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enti eading and Lagqging Strands




|denti y Leading and Lagging trands
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Mutator Pol 6 to Mark Sites of anthesis

N 1. Wild-type catalytic activity
2. Intact exonuclease activity

L612M Pol 6 3. Normal cell growth

Nick McElhinny et al., > 4. Reduced fidelity in vitro
JBC 2007 o
5. Mutator phenotype in vivo

/ 6. Mutational bias

Pol active site Motif A

RB69 410 FDL T S
Scero 863 MD F N S
Scerd 607 LD FN S
Scere 639 VD VA S
Scert 974 LD F Q S

YPSIIRQVN 424
YPSIIQETFN 877
YPSIMMAHN 621
YPNIMTTNR 653
YPSIMIGYN 988
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Mutation
Position

OR1

OR2

TtoC

CtoT

GtoA

AA

AT

97

310

764

174-8

201-5 255-60
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L612M Pol 6 Exhibits an Orientation Bias In Mutagenesis

Orientation Bias implies Strand Bias
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ran SSignment o1 FOl 0 Via Iviutalional blas

Mutations
observed:
18 T-A to C-G
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rimari eplicales tne Laggin ran

AA AAA AAAA AAA
ccc AAAA AAAAA AAAAAA AAAAA
cccee AAAAAA AAAAAA AAAAAAA AAAAAAA AAA
cccccee AAAA AAAAA AAAAA AAAAA AAAAA
cccee AA AAA AAA AAA AAA

o A A A A A
—; TTG TGT GCT —; TGT TTT TAG —(— GAT TTT TCC -- AAT TTT TTA -- GTA CTG CAA -- GCA GGC TGG 4

3

97 174-178 201-205 255-260 310 764 >

5

-- AAC ACA CGA -- ACA AAA ATC -- CTA AAA AGG -- TTA AAA AAT -- CAT GAC GTIT -- CGT CCG ACC
A A A T T

A A TTTT TTT
TTT



1as of Pol o for agging trand Is not Limited to otsgots
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rimari eplicales tne Laggin ran

AA AAA AAAA AAA
ccc AAAA AAAAA AAAAAA AAAAA
cccee AAAAAA AAAAAA AAAAAAA AAAAAAA AAA
cccccee AAAA AAAAA AAAAA AAAAA AAAAA
cccee AA AAA AAA AAA AAA

o A A A A A
—; TTG TGT GCT —; TGT TTT TAG —(— GAT TTT TCC -- AAT TTT TTA -- GTA CTG CAA -- GCA GGC TGG 4

3

97 174-178 201-205 255-260 310 764 >

5

-- AAC ACA CGA -- ACA AAA ATC -- CTA AAA AGG -- TTA AAA AAT -- CAT GAC GTIT -- CGT CCG ACC
A A A T T

A A TTTT TTT
TTT



Conclusions

Nearly equal division of labor at the eukaryotic replication fork
Pol o primarily replicates the lagging strand template

Pol ¢ primarily replicates the leading strand template
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