Structural analysis of strand isalinen’r
during DNA synthesis
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DNA Polymerase lambda

-Processivity in small gaps

-Distributive
-NHEJ

-Family X

(Lee et al., 2004)

-Pol A
-Pol u

(Mahajan et al., 2002)

(Wilson & Lieber, 1999)

-Pol IV

(Tseng & Tomkinson, 2002)
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Gap-filling on a nhormal substrate

1nt gap
.




' € ]
rimer |
Asp490 Asp429
®
Asp427 \



Gap-filling on a nhormal substrate

1nt gap

e|

Pre-catalytic

Post-catalytic G B
+ PPi






Pol A error rates

Compared to other eukaryotic DNA polymerases

Error rate (x10-4)

Enzyme Family
Base substitutions Deletions
Pol n Y 350 24
Pol x Y 58 18
Pol A X 9 45
Pol X 7.4 1.3
Pol o B 1.6 0.5
Pol & B ~0.1 0.2
Pol ¢ B <0.1 <0.1
Pol y A <0.1 <0.1




What are the Sequence Dependent Variations
in One-Base Deletion Rates of Pol A ?

C
_ ACTGGATCGTCAGGT
One Base Deletion TGACCTAGCAG

Run Error Rate (x10)
length
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1 0.2 ACTGGC(FCCCCAGGT
TGACCGGGGGE
2 0.9

3 2.3
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What are the Sequence Dependent Variations
in One-Base Deletion Rates of Pol A ?

Pol A
One Base Deletion 100-
Run Error Rate (x10)
N}
length Pol B Pol A Sl
1 0.2 13 ﬁ 25,
2 0.9 77
0.
3 2.3 82 4+5
4 +5 7.0 81
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ACTGGATTATCAGGT
TGACCTAATAG
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Summary

-Structural characterization of gap-filling by Pol A on
normal substrate

-Structure of Pol A on a Streisinger misalignment reveals
the unpaired nucleotide in an extrahelical position.

-Pol A seems to be adapted to utilize minimal base-

pairing, a characteristic that is consistent with its role in
NHEJ.
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