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Deoxyguanosine monophosphate

8-oxo-dGTP is the main DNA damage product in human  

8-hydroxyguanine(8-OH-dG/8-oxo-dG) 



Nucleotide pool sanitazation and Base excision repair  
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Glycosidase

Endonuclease

OGG1 cleans up 8-oxo-dGTP though BER (Base Excision Repair) 

OGG1

Steven D. Bruner et al., Molecular Biology of the Cell,  2000 



OGG1 transcripts
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Different OGG1 transcripts (isoform1 and isform2)



Phylogeny Tree

With Mega 6.0

Different OGG1 transcripts (isoform1 and isform2)



OGG1 is associated with cancers and aging

Site Natural variants Disease

12 G→E Kidney cancer

46 R→Q Renal cell carcinoma

85 A→S Lung cancer

131 R→Q Lung  cancer

154 R→H Gastric cancer

232 D→N Kidney cancer

326 S→C Various Cancers

Kumpei Tanisawa et al., BMC Genomics,  2013 



Genetic association study of OGG1 with centenarian trait

Selecting  Tagging  SNPs with Haploview







DNA Binding Sites

DNA binding sites

Position Amino Acid Binding

149 N DNA

154 R DNA

204 R DNA

266 P 8-oxo-dGTP

268 D 8-oxo-dGTP

270 H DNA

287 Q DNA

315 Q 8-oxo-dGTP

319 F 8-oxo-dGTP



DNA binding sites are enriched in conserved sites

DNA Binding Sites







How To Show the 
Intermolecular Interactions?

CYS249 is associated with the
β-elimination 



DNA binding prediction

With helixturnhelix
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DNA Binding Sites



Natural variations are associated with cancers

Site Natural variants Disease

12 G→E Kidney cancer

46 R→Q Renal cell carcinoma

85 A→S Lung cancer

131 R→Q Lung  cancer

154 R→H Gastric cancer

232 D→N Kidney cancer

326 S→C Various Cancers



Three conserved sites across species

With MEGA 6.0

46R
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Natural variations are associated with cancers



R 154 H

Natural variations are associated with cancers



R 46 Q R 131 Q

R 46 Q

With Kyte-Doolittle Plot

Natural variations are associated with cancers



Subcellular location

There is a NLS only in the C-terminal end of OGG1–1A, not 1B.

Kenichi Nishioka et al., Molecular Biology of the Cell,  1999 



Subcellular location

332-338: KRRKGSK

Different cellular location of OGG1 isoforms



Subcellular location

Different cellular location of OGG1 isoforms
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