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B % (pesticide) = (5t R Ak (7 ¢ BB T AR M0 E T BB IEBA 0 S DNA
(mitochondrial DNA [mtDNA]) % it § T+ @ G4dapldlmre 5= ARBHFI I F- £ & P&
oo A MY o F4EAZF 1 P L f2FF (manganese superoxide dismutase [MnSOD]) & $f#n4z ¥ p 4 Aot
#F ey - i 7 85 OGG1 (8-oxoguanine DNA glycosylase) #-v R+ 31 & caDNAMEfZEF > K i3 47 F 5048
DNA 8-0x0G= 4§01z o 8@ » ${* 55 2 I 4 SiMnSOD{-OGGI A F1 & F 2 & | Fof F R D atl
ATE BT AP - AAFT Y > TR TR R L FF4E F R (real-time quantitative polymerase chain
reaction [real time qPCR]) M 7> kTR 1202 S H L B L Z % L2106 2 AR B RE B A ¥ s
it e SAZDNA (ND1 F]) 2 % $%DNA (B-actinf 7)) 17 £ 5 #¢ L W NDIA R F £ 1k
dB-actingk F1 7 £ 0 3+ B AR MM E P DNAZ L 0 KGER R ARMDNAG T o B SRR 7 ER AT F
T - @AY R 2 FEL - MnSOD{rOGG1 & FIZ| Rl £ R & fr il & s 5 A A UH] 8 5 518
(restriction fragment length polymorphism [RFLP]) 4 #74c 0 2 2 o 2 % 7 S5 S ME ZE K BB A 4p
FOTHPE 0 B RF P SUDNAR S § R o J B R ET R T R FITRR 0§ BT R
3 B2 7 OGGI Ser-Ser (P =0.03) £ FI 21 &k 3 40 B 203 #e PR SUMIDNAR $F 3 £ = 2% > T2 By e
19 B 5" MnSOD A 1% 2 5 4r e SURDNA 3 BFALZ I o T8 > AP chi % 57 2§ 3 & % 20GGI
AF A2 B A TR R E R R R MMDNAG T B B bechp g o

B4 0 B % « MnSODA 7] ~ OGG1 £ 7] ~ # 5 4DNA § 2



Abstract

Pesticide exposure has been observed to be associated with various neoplastic diseases in previous
epidemiological studies. Oxidative damage to mitochondrial DNA (mtDNA) has been also proposed to be an
important mediator in cell death and carcinogenesis. In mitochondria, the manganese superoxide dismutase
(MnSOD) is the first line of defense against superoxide radicals. The 8-oxoguanine DNA glycosylase (OGG1)
is also the major DNA glycosylase for the repair of 8-0xoG lesions in the mitochondrial DNA. However, the
mitochondrial genotoxicity of pesticides in people with various genetic variation of human MnSOD and OGG1
has not been investigated. In this study, the mtDNA (ND1 gene) and nuclear DNA (B-actin gene) in the
peripheral blood of 120 fruit growers who experienced pesticide exposure and 106 unexposed controls was
quantified by real-time quantitative polymerase chain reaction (real time qPCR). To evaluate mitochondrial
DNA damage, mitochondrial to nuclear DNA ratio was calculated by dividing the mtDNA quantity for ND1
gene by the corresponding B-actin quantity. Questionnaires were administered to obtain demographic data, and
histories of cigarette-smoking habits, and occupation. The genotypes of MnSOD and OGG1 were identified by
the PCR based restriction fragment length polymorphism (RFLP). The results showed that subjects
experiencing high or low pesticide exposure had a greater mtDNA content (mtDNA damage) than did controls.
Interestingly, after adjusting the effect of possible cofounders, the multiple regression model revealed that
OGGT1 Ser-Ser (P = 0.03) genotype was significantly associated with an increased relative content of mtDNA.
However, no significant association between MnSOD genotype and mtDNA damage was revealed. Thus,
results suggest that individuals with susceptible OGG1 genotype may experience an increased risk of
mitochondrial DNA damage by pesticide exposure.

Key Words: Pesticide, MnSOD, OGG1, Mitochondrial DNA damage.
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B % (pesticide) #_i# * kir#| B %+ I}iaﬁ_ i B e s T8 F LR LR > FEl4e B EE

b o BemBR LR 5 A BALA fe e TR e SRB R AD M R Ak - BIRE A TR Y e
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ﬁ?%%i ks RS LS GELSIEE LAY SR P SRS LR AR 1l &

d tﬁﬂ%‘" (mitochondria) - lm¥e i B endk ik~ 4 1 F ¥ it $ & (reactive oxygen species [ROS])
A 4 01 % %k F (apoptosis) 2 4| P iF- BE R A S o ATIUR M H A ARERE FIE L
ﬁﬁ?ﬁmw@ﬂ°ﬁw’LﬁWDNﬁ“ﬂm%“bﬁ*ﬁémﬁﬁwéﬂ*ﬁﬁ%m*#ﬁﬁ’
A AR DNA #2 P Beondf 4o A 3n 5 7 i A% 5 i 484 (feedback mechanism) e T > 1 A4F T 3 4o ek
MAE VG T R Rt i ane gD T s B LEEBMT L 7 ks DNA 7 £ 9
P oEE ST o
42 % I B f2f5 (superoxide dismutase [SOD]) & % f7 % - R > ¥ %‘ﬁf} ‘in“,f pd & (free
radicals) #7ig % e T K iFFEwre o AP MMP 5 745425 S fEF (manganese superoxide dismutase
[MnSOD]) fi-4z 5 it El d 2 (superoxide radicals) i % (dismutation) > m & 2 i % it & (hydrogen
peroxide [H,0,]) ¥ % ;7 iF% *a ARpEF+ ﬁd Bk PR § 1 fF (glutathione peroxidase [GPx])
F e 3@ o 4 #F MnSOD £ %]} e Mﬁzﬁgﬁmﬁxs (T>C) » HHF R B iéf&  FEF -9 1 % 7% _valine
A 5 alaine® o 4ot § AR AR T BB E him e A R0 3 iR 0 R AR 59 MnSOD # 4 48 LR
#EFROS™MZ pd Aeng 4 82 8 % B4 3 T e, R VR4 (oxidative stress) e B oo i@ Ik
MR DNA 21 - 7]t ~MnSOD .5 * T 2 R MM DNAREF VA HFTF - BLRhE d -
2ot DNA BAF I 4 7 it A R FAM RRERY - R 6 Y DNAG T OB L EBHRA N &
FIEAFIR R MY iR - R E I BF A B X B DNA AT 4 g™ At 5'\—':1”;5 DNA % Ei’ir‘g'éc
2O A 2 0GE hE e o A N e c A DNA ¢ > 8-oxoguanine (8-0x0G) i B i T AR ELE
g CAp 0 TP aREd DNA dk AL “,f % 4 B JT (base excison repair [BER]) % i 4% e 40 £ DNA
8-0x0G 2 4 i crk 7L 30 #=@o @ 4 %5 8-oxoguanine-DNA glycosylase (OGG1) ¥ % ~ & fr p5 2 3 MEfEps
(glycosylase) 14 % apurinic/apyridinic endonucleasel (APE1) P *7 fis 7 it » £ DNA # 2L 7 £ 13 48 e
FEr “,/TT 8-0x0G > A fs'sd DNA H & f#pf- DNA & & f=#-§ ¥ #&+4 (guanine) %+ & 1 DNA & 7| ¥ (5.6,
0GG1 gq BRART 1245 5 A F CoT % A5 973 2 ehSer—>Cys £ A %P © gpdp2 Defp
ATy T AR H A AR S R R R X S ARG REEFEA{-DNA BT TFLRE AR
A S
56 s B & S REHEFA T ® < (International Agency for Research on Cancer [IARC]) &R ¥
AP E LT ®RE® e a1 HERFET » BIEL pdo EER (phenoxy acid) 3 # ~2,4,5-= %
fi-% ¢ & (2,4,5-tricholorophenoxyacetic acid [2,4,5-T]) ~ &+ (lindane) ~ ¥ ¥ % (methoxychlor) F B
(toxaphene) 11 % %+ 5 g4y & A GFcfpm s 4 5 B o «uL‘ 4 +5 (meta- analyses) S kET o BEL
BOORAHEHNHFIREDF L IREL B dod 8 I (leukaemia)® 'V 2 % 2 14 Jﬁ" ¥% (multiple
myeloma)'? o 2@ o IR B R B SR A2 Rp s A S i FRE g armsin: @ et g
PRz REE L e ARRTH B R BAFARFRE G REDFL % 57T AR AT
J& (healthy worker effect) #7335k o
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A FEenik F1RE (genome) 0 F A 5 w2 4% L F]RE (nuclear genome) % - A48 JL F]%8 (mitochondrial
genome) & $RA ) o iz 4 A F) R ww wie i) DNA > B2 K B 5 3,200 F ﬁﬁé F 3 30,000 %
35,000 B é Flo e P A TR 1.5% 5 & 3 #4557 s 9 DNA (coding DNA) » % 1+ DNA (repetitive
DNA) P % & SO%oféli"‘\éﬂ\Fiﬁfimﬁ’fﬂ—a\’ZﬁY—’#J%"’E KE}V‘ 4« 18 @ (paternal
inheritance) °

PR AN E P o S - ERARHRI VIR e P AL EG - 2
Foendh xS Ch P o A e ST B B o 4 SE2 R AR 2 R A8 DNA WA Pk B ol
(maternal inheritance) = ;% o f* 448 DNA w2 ¥ % 7 B4 (polyploidy) > ‘w?z {73 ks HpF > mre p
i A2 2 DNA € s A 403+ fmre? > L 5d PR & dladdme? - 2k A2
gl DNA ZE

= 1B A 5E. “m”é' NZFHPLILFBREAM 5 - A+ 13 10 BH# (nucleoid) » ¥ 70%
A8 L % +5 0 (multinucleated) #4588 > L3525 3.2 B WP 55— pps 273 14 % 'rﬁ%’f_%ﬁli‘g
DNA # b #ic (mtDNA copy number) » #710% — s 5048 T 350 DNA #£ B #ch| 5 4.6 2 o g2/ %8 A7
&g 3l ehimPz 3 7 e DNA # | # H %rﬁ],—,\ 13 15% > e § % 3e L”n—}“ﬁﬂ’iﬁ% 23 65 AL
477 A ik ¥ ;vrg M- TR o

g %ﬂ%ﬁér}%ﬁ Bo1981 # @ g 2 A% s DNA 5 Rk S #4714 16,569

B AT ES > T3 3T EAFAEA > #4513 BT S B u@g}n -%T#lrﬁ‘* AP HAF] > U R

%f:i%mg@ %39 fpH 22 B (RNAfr2 B rRNA - PR AT A7) 5 @ pas) > A A T2 F L ap &

=+ (intron) =2t F % (non-coding region) o & §_- } A48 DNA # 4; -BRA72E5 i’gb‘é"]ﬁ 2 m‘?pi*

% #5148 DNA f74]% (displacement region) » * f£ D-loop % > # # § #>4048 DNA 4F @ crd= 48017 2 &
HrenRaE 3 ehie ¥ o f F s DNA o 12 4 o

ol R | B R 5’-\%’%@ Hposg b ehg 3 @ yE4d (electron transport chain) 7 % i gEf4 v (oxidative
phosphorylation) » J& % # 24 it £ ATP (adenosine triphosphate) » & ¥ $§ & 90%w %% &t § i& (T97F iy £
@og 3 hvgsas &8 Fd 7 B39 47 & Wor e L 0w £ rd %% 47 £ 48 [ (complex I: NADH-ubiquinone
oxidoreductase) ~ *£ ¥x fit % 4§ & 48 1I (complex II : succinate-ubiquinone oxidoreductase) ~ = ¥ fi¥ % 4§ & &
II (complex III : ubiquinol-cytochrome ¢ oxidoreductase) ~ =¥ & fi% % 45 & 48 IV (complex IV : cytochrome ¢
oxidase) fer¥ e fi%Z 48 £ 2 V (complex V : ATP synthase) JiBL AR A S E D T4 B e e P A
rﬂ” 213 BRAMATIES o e Ao b A At ¥R Gviac BAAE £ AR

¢ 1% dihydroorotate : CoQ-oxidoreductase ~ electron transfer flavoprotei : CoQ-oxidoreductase % adenine
nucleotide translocator o #4148 3 {;ﬁ d ¥ " RIFRL AR (tricarboxylic acid cycle [TCA cycle]) A 4 i
NADH (nicotinamide adenine dinucleotide) % FADH2 (ﬂavin adenine dinucleotide) A% i¢ 4> A8 p kA5 =
&3 g B R AL (electrochemical gradient) » i&m @ & -+ winy ¥ BR@EeERfE R4 L4V (ATP
synthase) 3= ADP A + gifidg it & ATP**) .

AL AN 2 EF RF P (ROS) chi & KR At Bahs ST 0§ LT F UL
T3 Biisaen 0 A5 SMATE (AR EAFE ’%‘I’I'frHI)’Wqﬁ?‘—i-m/»\ l-"ﬂ’v}“ TR ALR K R VP
f8 o A2 ¥ I3+ (superoxide anion [O,]) p & F B4A4TER > p R A X B E LT KL
(MnSOD) ie* @ 22 iFF & (Hy0y)o @ ifF i & LM L ¥ ¢4 iy v (GPx) F &
2o e o il B #9%=A Fr (glutathione) 4 & ‘\—42 iz vz <344 J;‘@i fL g ggi?@gg,+ (Fe) )3
A2 3 % pd & (hydroxyl radical [OH]) » <Fim L3 BREF BT R RE G T RSN
A derg s B 12 DNACY o

lnP2 ¥ F (apoptosis) i Fri|fpimie 4 S nE R 4] WL e A R Y T A A R EREL S o
Sy 77 550w R chgew ’Fﬁi CEL G TP kA A me R Y s - £ R
AEET oI d ey A FliEraha - F -9 (pro-apoptotic proteins) > 4-im? § % ¢ (cytochrome c)
kR RAE TS (apopt051s 1nducmg factor [AIF]) 2% 47 f¥ G (endonclease G) # T PF 30 204 SUH N 5
R oo e R mpa/% FRALE o RRME A I = P g I F]F -k Aad
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A E R0 B Bel-2 F6 COTRMME N TR o idrd ) ER I wed & oc 2 B o B kg
Flamve x F® o

FASMN RS E 5 PR 2 ROS S & ¥ £ kg TR S SIROS RiEAR kB A BP0 g
w22 F VR 0 EA G TRRMA AT o dof T Bd T - R DNA £ F 5 L dgmve
ok AURE DNA 44 £ e 8 dev shifsf? T4k % oS o DNA B4 48 4] > Fot dp ot fme 1% DNA 2% &
BEFCHG T EFEaFY R EREL S SR A D RS DNA § 308 A s 4
B R E 5w eheWallace % 4 CVpz s fe k@ o BARAY 55 % (Leber’s hereditary optic neuropathy
[LHON]) & # & 5 #2508 DNA % # <0 % - Kearns Sayre * g i 3 (Kearns Sayre syndrome) % f# {2
B P B % RS B (chronic progressive external ophthalmoplegia [CPEO]) R E_%] % 448 DNA %
0 fdf TR A e (mispairing) TRV e pat gt R g T B RS RRATE 4
§ (YRS T IR DNA B3 JEE AR % > hof 508 DNA 2 g £ (deletion)™ ~ f2 4 4 %
% (frameshift mutation) ~ 12 % 4% % % % (missense mutation)” Do ptoh s e M DNA 2 %4 3 % Sk IF
HERms 2 2 Ap MO0 g e gCY s A gt gD e g0 L s g W
m%ﬁmhﬁgggmkuaH%ﬁﬁwiﬁ%ﬁ&ﬁﬁfﬂ’ﬁﬁ$ﬂiﬁm%£$Wﬁ%%§ﬂﬁ
fmve B k2 FRBIPF RN DNA R, o m AL F MY & I (acute myeloid leukemia) ¥z 4p
BT e o s FIRTIE G ORBFF R DNA SHERE S X2 A5 HT 0 L (acute
lymphoid leukemia) 4 2 # %3 5 % 2 % ¥ (myelodyoplasia) s B+ 3 I T| G R F A F el s Al
DNA % @™o d st it tlmme il Benf B N 315 B F PP EnE 2 U mre b 2 4 P
- BERDET TR RIS A ARERERRES S LG R M o

- HE S BRI RS e T L LA S % (LHON) thg @ s 2 i e
plaesCriz 3o poR e Cld 4 o A B R A At B A R L G RR T
o080 DNA $£ B 3k e ey 72 7 T4 4088 DNA 7 £33 40 (Vo Lee % « V3% 45048 DNA #£ B S
Se® R Ad 2taw A8+ (feedback mechanism) 92 3R> AT T Fl-E L Aard Se e SR8 E VMG E 02 R
ARG PE AR G A o ETS > Lee B A CM A dpnng e e k Bt § 1A HyOy 0 B T e 4k TR
77 Gofr G bl & > L AR M & 0 2 £ R0 DNA 7 & 5 P A H 4o cnfiin s Fot > AT £
23 DNA Z B el R A i SR A PP Trdd 25 5T -3 A3 H -

- o DNA § 3 55 4odo 74 ARBRBF| A DNA 7 Beng it 25 i o 2 sy
FHAPRCT BBV i R DNA £ 2§ BFH 4Pl 22 LA DNA § B &
TORAEF D o AR B o i S (52 S 0 A p R M el s DNA $ 3 R K
PHEeF L BEERT O RAT A EE ALY AR RWATIZ B2 G T o FLRE Y TP AT
32wt o MM Fd e d 0 TUgd £ATA A A S F R BT AL TP £ DNA
g e i R F AT R B G T il AR B w Bl o A 0 AP B RS BB A
W Lk E R LGB R e A B Sgoe  DNA § R BIF 0L IR R
g gl o

Ao A T kY s 2 T BOVE R BREFT Y o 4 BB DNA 5 BB i
250 Liu £ ACO$m B F A hd b Thiwre N PR DNA 5 B §EFE L i 4eq H 2 4T 55
Bl s BT M o g th s BB F 4977 bp $74F R % 2 R 5UH DNA i & e ¢ 4 LR T ks DNA
FREEEFUHRROT A HF 0 F A AR T

G £ A AR R LN R P e RN RN A
(oxidative phosphorylation [OXPHOS]) # Fl 3% ch& B > k20 v 20 ATP & S g 74t Ve & it §
¥4 (ROS) & p d A (free radicals) © HEF ¥ it i = &3 L L (secondary messengers) =14
§ » 115 i 4o nuclear factor-kB (NF-kB) 12 % activator protein-1 (AP-1) % ## 4% %] 3 (8.3 5 s 3 v R
42 § V£ DNA § ¥ i MU 0 DNAAF 10 & k2 (F% o8- H ¥ > La T4 B § 44
e B R Bfacndf G pE > T OMGEP B R A Flend RO km > § VR D BT R
DNA § % 3 4c » 3" DNA #0973 28 » DNA 4F #loc %+ FP L Fa i3 2 4408 DNA 7 8 %
O 3 2 501 DNA 7 £ e 4o 28 0 U1 DNA 7 £ 6h% it © k3 8 S U A 7L 447 5
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4§ 135 (SOD) Hwmre |p By - %ﬁl ;ﬁd ’F ,f p o A (free radicals) #7ig &g v i 3

Feiimre o AR It flfRRF e B G Z AL A B G e B /B4 W S BLfEEF (cytosolic
copper/zmc SOD)~m¥e ¢k 2 4F /4242 5 1 > L f2f5 (extracellular copper/zinc SOD) fri> 44 7 42423 it 4
B fEfF (mitochondrial manganese superoxide dismutase; superoxide dismutase 2 [SOD2]) o frim? ® » f 4%
PEF iy FPAF AR KR TEd F BRI REER A2 B E 53 BalA s o MnSOD  flw e
Fo s &5 7 R i7 i mekis4h 8 «n# Ao A g > MnSOD iitAg§ it pd At
ﬁ’mﬁ4@$wiﬁ PAAEF & RN F T AR SRR B i (GPo) £ A HY - Lu
4O agm g Fow S o g g R4 gk 8-hydroxy-2’- deoxyguanosine (8-OHdG) 14 % 5 {7 1+ A&
a‘ﬂ P =g (malondlaldehyde [MDA]) € %% & &34 4cd 34 > X 2 g A sg L K 2587 5 4977 bp
A PIRSUR DNA O B4 S & 800 i o0 f gL bt i A s 2 BRI EF MnSOD
B0 S eI % o MnSOD F-v e b F s @ T ROS W E pd Feng 4 '*’%%"flm%é L s '/ R}y
B4 A g o iea EioR sl DNA B2 45§ - T2 - MnSOD &.F 1 § 2 2 4t DNA # B ¥ &t
PARE-BEL LI o

A %5 MnSOD # F1 H_i= 3t 4 & 88 6025 0= % 9 7 MnSOD ehl F1% B & gptyrm O apm
4 1E 7] (mitochondrial targeting sequence) } - dk A ¥ enl & (THC) A F ¥ i %‘;% KRERE S
& AR BAAF-9 =¥ j valine & % alanine o 4yt § AR TR R Fo B B o oty
@ 5 PABT D X0 TR PR A e e A IR R S 0 e AU 60 MnSOD A SUAE @ 45 - MnSOD 2
AT G §HER A A REFE PR I L HiAgs tpd Ao S % 2 MnSOD §
18 Ala $1% 25 FPIF 5 f F 4 > 13.9-30. 00/(67'69) MR ER A Ala Hig ATFHE R S 41.4% 0 % @ag’ A
Bl 2 51.5%7Y - MnSOD Ala %% £ F]¢ AR 3|7 i Ap M >t o & 2 (Parkinson's disease)® ~ # &
(69) L _}‘—%.(70,71) %;;%E "”7" :}%-(72)1i\‘g{ﬁ w4 }g % o 1_'*] % MnSOD _g\); )‘*%]v_}_g iL é_#;, (ROS) Hi- B a& .;%_
“f?{ » U F] K MnSOD Ala 08 A F)F) 5 H b F LR iy 4 ¢ K ® o T oA AR B ATRA
4 DNA 28 g ts o

DNA i24F i 4 7 it & R FApM S5RERY - £ &7 - F DNAG T B g2 B s i ik
A FRE G Y - M AEnE 4 BB A B A 5 4 DNA AT A IEstT i & L DNA § 2 540 2 %
BHF A 2B hp %o wef DNA § 2 chig o e Sk B 2 e B PP B o v 2 L DNA s A
“,/TT 247 (BER) ~ 2 e+ "f i2 4 (nucleotide excision repair [NER]) ~ 45 fic 12 4 (mismatch repair [MMR]) ~
DNA € #2124 (recombination repair) ~ DNA 4§ %] {é i3 4 (postreplication repair) ~ 12 2 & £ F #1244
(direct reversal) °

B A sl DNA 902 2 #4101 K § % JP FEM B 0 7 1546 DNA i #h>7 '& %2 7 DNA § %
i A xB WAL D R T a2 Y e 2 mié% AT A TR R TR T B ‘T Ric A2 - B 5w
fié=r #g 448 apurinic/apyridinic endonuclease 1 (APElL) p *7 fis #1727 “$ 3k ik 7k i (abasic sites) ; &S >
DNA % & FTETB‘«'?F to 1 H ehp I A “,% ek gk Fh 2. 3’-OH 24 » ¥ 7 *» “ﬁ%é@\&é}%ﬁﬂﬁ‘%ﬁﬁﬁﬁﬁ ° B
(50 gL B L ik T 4% DNA £ 2 5 111, (DNA ligase [, ) #F 44t 4= % o
A BE e ke SR8 DNA ¢ > 8-oxoguanine (8-0x0G) 7 ¥ th ¥ A BLET| g AP o K p B

P RS el T A P A PE TR (CREERR) LI AP B F e 3
W A A 4 8-0x0G e o ste > 3 & §.5d DNA ﬁé}i&*f“f 2 A4 BT K 12 AT R 4R 88 DNA 8-0x0G L#F
[%m%éigli(),lrﬁ?’kxij g‘ﬁ?iﬂ@”rﬁ%fki%%jﬁf KA Z G4 8OXOGTJD'V_’§\—,,¢>¥« g
DNA G:C fie ¥ endl =5 2 > & %2 AT agr %79

8-oxoguanine-DNA glycosylase (OGG1) % — 1 38-40 3 2 & (kDa) h3-v F » H # it & FPG i
%% OGGl » ¥ | FF 2 § #EfR[5 12 2 APEL p *7 s chrt it » 2 & £.7 DNA g@fyr vf 0 w e 5o
Ly "$ 8-0x0G » R {25 d DNA R & p#f{- DNA # & f= -5 ¥ #&¢4 (guanine) A& & DNA R 7| ¢ o jt %
F P2 R R R RT > T A AL AER R SDES > 45 5 a-0GGL e
B-OGGI1 - * #5 OGG1 £ F# 7z 7 ~ B *t &3 (exon)  a-OGGl mRNA 4 + % 1 1 7> @ B-OGGl
mRNA P|E #4435 132 62 % 8> H¥ o-OGG1 F-v i ¥ ‘,5’5?}‘»33' Almre 7 > @ B-OGGl RIAkiE I
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ﬁﬁ@o@{gHM@mMﬁkm)mﬁi%ﬂﬁ&&ﬁl{ﬂﬂj%ﬁmmﬁ%’ap,‘Wﬂa?
MELE ] a-OGGl 39 a7 s TP 305 A dk s DNA & 2 cnigad > 8.4 a-OGGl 39 7%
8-0x0G DNA #& % fi= c1x4 s ©

OGGl A 7)o Fa A A d 88 3p25-p20 =B Aysds > H A Rab 3 1245 e ia L 7] CoG F A5 97ig
* e Ser—>Cys & AR E R © A ’r”’ o FA 2 OGGl 550 B Ser $1% A& TP 5 o B 41 3¢ 35.9-43.0%
2 s @ p A A Ser # A FHES L 59.1% 0 B 4ok A RIE_83.9%"™ o — I < B 4% [ (Escherichia
colly ® %%%"T@ 7 e g M3 AT Rk (functlonal complementation activity assay) % 3 > 326Ser z %]

ZIenFo WHH 8-oxoG § F 2 B4at 4 5 326Cys = B2 5§ o a d A5y iu-T 4p M T8 4
‘iﬁ‘ e bR X e AR S 24 DNA § ?#’”%’r BB RBRED Lo A3 T HEFY
SFE A S OGGl A F) 5 A5 e B pg A e B en® s AP B © Blahi % < ¥4 47 169 ¥

(orolaryngeal cancer) 7% *v g A U E 338 LiER R 0 SR BEEDIF Ser326Cys fr Cys326Cys & F13] eh
BREAP FOTHEF Ser326Ser A FIA B G HF G FPREF A Bk Xing £ 4 VIEH 196 £ @ gﬁ. T 5
B0z 001 LREBYHR  ARFER R E TR > FIREF Cys326Cys A FA B4 E 4 3
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