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DNA Damage Accumulation

Contributes to Cancer and Aging
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8-0x0-dGTP is the main DNA damage product in human

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

0 0

N

NH x
SOV ag
N~

! N NH, guanine
P_D\H‘“CHE
0
NH H_ 7 0
N
H H HN
o) H I | H-on
| HoN” Xy~ N
P~ H

Deoxyguanosine monophosphate 8-hydroxyguanine



Nucleotide pool sanitazation and Base excision repair
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OGG1 cleans up 8-0xo-dGTP though BER (Base Excision Repair)

0GG1

General annotation (Comments)

Function DNA repair enzyme that incizesz DNA at &-oxoG residues. Excizes T, 8—dihydro—E-oxoguanine and 2, 6—diamino—d-hydroxy—5-0-
methylformamidopyrimidine (FAPY) from damaged DNA. Has a beta—lwvase activity that nicks DNA 37 to the lesion.

Catalytic actiwity The C-0-F bond 37 to the apuriniec or apyrimidinic site in DNA is broken by a beta—elimination reactiom,

leaving a 3 —-terminal unsaturated
sugar and a product with a terminal 5 -phosphate.

Subcellular location MNucleuz » rnucleoplasm. Mucleus zpeckle. Nucleus matrix., Note: Together with APEEK] 1= recruited to nuclear speckles in UVA-irradiated cells.
(Ref. 17)

Isoform 1a: Mucleus (Ref 17 ).
Isoform 24: Mitochondrion (Ref 17 .
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Steven D. Bruner et al., Molecular Biology of the Cell, 2000



Different OGG1 transcripts (isoform1 and isform?2)

OGG1 transcripts
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Different OGG1 transcripts (isoform1 and isformz2)

Phylogeny Tree

sp|015527-7|0GGET HUMAN Isofarm 20 of M-glycosylase/DNA lyase OS5 Homo sapiens GN 0GG1
sp|015527-8|0GGT HUMAN Isofarm 2E of M-glycosylase/DNA lyase OS5 Homo sapiens GN 0GG1
sp|015527-5|0GG1T HUMAN Isofarm 2B of M-glycosylase/DNA lyase OS5 Homo sapiens GN 0GG1
sp|015527-4|0GGT HUMAN Isofarm 24 of M-glycosylase/DNA lyase OS5 Homo sapiens GN 0GG1
sp|015527-3|0GG1T HUMAN Isofarm 1C of M-glycosylase/DNA Iyase OS5 Homo sapiens GN 0GG1
—[ spl0158527|0GGET HUMAN M-glycosylase/DNA lyase OS Homo sapiens GN 0GGT PE 1 5 2
sp|015527-2|0GGET HUMAN Isofarm 18 of M-glycosylase/DNA lyase OS5 Homo sapiens GN 0GG1
L— =sp|O15527-6|0GGT HUMAN Isoform 2C of N-glycosylase/DNA lyase OS5 Homo sapiens GN OGG1
57 sp|O057E0|0GGT MOUSE M-glycosylase/DNA lyase OS Mus musculus GMN Oggl PE 2 5 2
Wr— sp|O70243|0GGT RAT M-glycosylase/DNA lyase OS Rattus norvegicus GM Oggl PE 2 541
sp|QIFNYTI0GET ARATH N-glycosylase/DMNA lyase OGG1 OS5 Arabidopsis thaliana GN 0GG1T PE 1 5% 1
sp|PE3397|0GGT YEAST N-glycosylase/DMA Iyase OF Saccharomyces cerevisiae (strain ATCC 204503 7 5286c) GN 0GG1T PE 1 5Y 1
sp|A3AIBI0GET DROME N-glycosylase/DMA lyase OS5 Drosophila melanogaster G Oggl PE 2 Sy 2
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OGG1 is associated with cancers and aging

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
' Y
( Ogg1 p.R304W, Mbd4 p.D129N )
( Ldb3 p.R4TIW ]
[ Gja3 p.S405P ]
C Prx p.R167C )
[ Pcdhb2 p.G327R, Pcdhbé p.E521D ]
(Tbc1d9b p.S161P, Zmynd15 p.T461M)
(_Npri p-M6301 ] [ Usp17i5p.R4s4l )
(Ccacnate p.Ga550) (_ocmp.assx ) [ Gja?p.G321R_)
Myh11 p.R1945H_) (Adamtss p A335T ] (_Coro1b p R393W )
SAMPS8 SAMP1 SAMP6 SAMP3 SAMP10 SAMP11
Deficits in learning I fysfuncti Osty osis, Temporomandibular Brain atrophy Contracted kidney,
and memory contracted kidney, ulcerative colitis joint disease diffuse medial
hyperinflation of lung lhlcke:li,r:tgéof the

Kumpei Tanisawa et al., BMC Genomics, 2013



Genetic association study of OGG1 with centenarian trait
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DNA Binding Sites

DNA binding sites
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DNA Binding Sites

SMVERLCOQAFGPRLIQLDDVIYHGFPSLOALRA —— -G

ITG GPEVEAHLRELGLGY 203 OGG1 H

147 TGMVERLCQAFGPRLIQLDDVI YHGFPNLHATLA - - —-GPEAETHLRELGLGY 203 OGG1_MOUSE
147 TGMVERLCQAFGPRLVQLDDVI YHGFPNLHALA - ——GPEVETHLRELGLGY 203 OGG1 RAT

14a SEMIEWFCATFGIKIGHFNGADAYTFPTINRFADTPCEDLNAQLRAAKFGY 205 GEE_:DRGHE
132 TRMCHNSLCSNFGNLITTIDGVAYHSFPTSEELT -—-SRATEAKLRELGEFGY 188 OGG1l _YEAST
160 TKH'EF V5 5LGLHL “E E sFEFHQFPSLDRLS----EVSEEEFEFAGEFGY 214 OGG1 ARATH
204 A RYVSASARATLEEQGEL—————-ANLQO-LRESSYEERHRAT.CTLPGVGTEVADCICL 256 013527 OGG1_HUMAN
204 RYVRASAFATLEEQGGE-——-——-AWNLQQ-LEVAPYEEAHKALCTLPGVGAKVADCICL 256 008760 OGG1 MOUSE
204 RYVCASAKATILEEQGEGP-——-——-AWLQOQ-LEVASYEEAHKALCTLPGVGTEVADCICL. 256 (070249 OGG1 RAT

206 KFIAQTLOET QG- GQ-——-——-NWFIS5-LESHMPFEFAREELTLLPGIGYEVADCICL 257 QSV3IS8 GEEL:D?GHE
189 KYITETARKLVNDERAEANTTSDITYLOQSICEDAQYEDVREHIMSYNGVGPEVADCVCL 248 P53397 OGG1 YEAST
215 VY TTGTVNALQARPGGEEN - ———--EWLLS - LEREVEL Q* AVALT.CTLPGVGPEVARCIAT. 268 Q9FNY7T OGG1_ARATH
257 MALDEPQAY MEMWHITAQRDYSWHETT yWHGEPS—————- PRT——————~ NEELGNFF 303 OI15527 OGG1 HUMAN
257 MALDEPQLV MEVWQIAHRDYGWHEET KGPS———-——- PLA-—————- NEELGNFF 303 O087&0 OGG1_MOUSE
257 MALDEPQLV AVHQIAHRDYGWQPET I EGPS—————- PLA-—————- NEELGNFF 303 070249 OGGl RAT

258 MSMGHLESY AT YRTAONYYL.PHLT GOFENVIFK-——————————————— TYEEVSFHF 302 Q9V3IA8 GEEL:DRGHE
243 MGLHMDGIV MEVSEIARRDY QI SANFMALKELRTEYNALPISREKINLELDHIRLML 308 P33397 OGG1l _YEAST
2659 FSLDQHSA AWQIATNYLLPDLAGHN. - T———————- PE-—————- LHGRVAEAF 312 QSFNY7 OGG1 ARATH

304 RELWGPYAGWHORVIFEADLEQSRHLOQEPP---AKRRKGS---KGPEG-—-—-——-—-———-———- 235 OGG1_HUMAN
304 RNLWGPYAGWE 'E_t:AE_RQPS'S_ZPP———hﬁﬁﬁih:———{ﬁPd ————————————— 3435 COGEE1 MOUSE
304 RNLWGPYAGWHORVIFRADLRQONLSREPP---AHRKEKGS---FFKTEG--——-——————-——- 345 GEEL:RAT

303 QELHGEYAGWHCORTINFRADLS FQ“TSTV'”{———{{SW{————{P{{ ———————————— 343 OGG1 DRCHE
309 FEEWNGEYAGWNHOGLVIFPKEIGGTSGSTTIG-—--TIEKRENDMIKETEATVIKQMELEVEL 365 OGG1 YEAST
313 VEEYGEYAGWHONT.IFAFT.PAOQRTLLQ SFJQP_W{ DESAEVNETSC---DTLEP---- 365 OEEL:ARATH
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CYS249 is associated with the
B-elimination
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DNA Binding Sites

DNA binding prediction Result: | DMA binding motif.motif ¥ | Wiew: R

# Program: helixturnhelix

# Bundate: Thu 9 Jan 2014 19:14:11
# Commandline: helixturnhelix
—antao

-minzd 2.5

-=d 293,61

“mean 233.T1

—zequence BISEZE

-outfile BOGEG]

NO HITCOUNT # Report_format: motif

# Report_file: BOBEG]1

H o o H M

#
# Sequence: 0GF1_HUMAN from: 1 to: 345
# HitCount: 0

#

# Hits abowe +2.50 50 (9TZ T3]
#

Maximum_score_at at %7

4 #

With helixturnhelix

Total sequences: 1
Total hiteount: 0

H o H




Natural variations are associated with cancers

“ 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



Natural variations are associated with cancers

Three conserved sites across species

Jpecies/Aabbrv Group Name BN

1. sp|015527|0GG1 HUMAN N-glycosylase, HIIIILAIIIALIAIIIIIIIILILILHLIIIIIFEIIIII
2, spl015527-4|0GGL HUMAN Isoform 2A ¢ ]| (S R R ] [ A | R ]
3. 5pl00§760|0661 MOUSE N-glycosylase; n AN BREN - B A HENNEE: BB v AERE R

4. 3p|070249|06G1 RAT N-glycosylase /DN HIIIILIIIIALIAIIIIIIIILILILHLAIIIIFEIIIII
5. sp|Q9V3IS|0GG1 DROME N-glycosylase, LEElefevoBERE - BB BEEN- BRE- L||||F3|||I||
6. splP53397|0GG1 YEAST N-glycosylase;  —------- il b il | S | [ PN e B | |
7. =p|Q9FNY7|0GGl ARATH N-glycosylase, LIIILIIIIIIIIFILILIIIILILILIFIIIIIFEIIIII

Species/Abhrv Group Name wE w| A EEE ] R

1. 5p|015527|0GG1 HUMAN N-glycosylase; BR-EE- 3. BEEN:-BE- F|F1|||||||IAEI||HV||
2. sp|015527-4|0GGL HUMAN Isoform ZA ¢ ] B i (1] B O ] [ || hSNRR [k |
3. 5p|008760]0GG1 MOUSE H-glycosylase; T P ] T B || heNehd | RAd |
4. sp|070249|0G61 RAT N-glycosylase/DX ] B i (] [ ] [ | [ | SRR [ty |
5. sp|Q9V3I8|0GGL DROME N-glycosylase I e [ B R Al [ bd Ehd | e |
6. sp|P53397|0GGL YEAST N-glycosylase, B R RaN [ [ [ [ | % A | [} EM | EE |
7. sp|Q9FNY7|0GG1 ARATH N-glycosylase/ 10 ESehaA [T F 0 faAe] | | | | #Rehd | gy B

With MEGA 6.0



Natural variations are associated with cancers




Natural variations are associated with cancers
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Subcellular location

There is a NLS only in the C-terminal end of 0OGG1-1A, not 1B.

KEKRKGSK

1a = L 345 aa
1b = PSS oy 14 324 aa

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



Subcellular location

Different cellular location of OGG1 isoforms

NoLS predictions per residue NoLS predictions per residue
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Subcellular location

Different cellular location of OGG1 isoforms

NolLS predictions per residue
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THANK YOU
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