DNA base pairing

What generates and maintains the pairing rules?



DNA

4 bases

Pairing:

G-C

A -

Mutation rate:
-10

10 errors/(rep*base)
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3ases encountered
by DNA polymerase

Watson Crick pairs (CATG)

* Only ~50 fold enrichment from
pairing

* Right base at 3-fold disadvantage

e 4 shapes valid

“Valid” W-C extra bases (C*,6mA)
e Additional shapes valid

NTP from RNA

* Frequent
* Shape recognition

“Nonstandard” bases
* Rare, probably shape recognition



DNA mismatch repair (MMR)

MutS

Groothuizen, eLife 2015;4:e06744 doi: 10.7554/elLife.0674
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Base excision repair




Summary —itisn’t in the bases

* Many bases exist in
DNA/RNA

 Damage, modification,
Insertion

e dNTP concentration is
controlled

* DNA polymerase controls
nairing

* Large number of
specific/general repair
enzymes



