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Abstract: DNA adducts are the most direct molecular evidence for evaluating DNA damage, and a new field specializing in DNA
modification recognition and DNA adduct quantification—DNA adductomics has emerged. Mass spectrometry (MS) is a commonly
used DNA adductomics technology, and with the increase in the sensitivity and scanning speed of mass spectrometry, the use of
DNA adductomics technology to screen DNA in the human genome Damage becomes possible. The detection of DNA adducts
produced by carcinogens such as aristolochia and crotonaldehyde based on mass spectrometry is very widely used. This article
mainly summarizes the adductomics detection technology based on mass spectrometry and its application in the detection of
carcinogens.
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T I 5 e B IR E R AL &
QI R — R E BN BUREYS . BT AT
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EE (trans-7, 8-dihydroxy-anti-9, 10-epoxy-7,8,9, 10 -
tetrahydrobenzo [a] pyrene, BPDE)"* . BPDE 5
DNA % b (1) it 8 & 1 30 45 &, T2 i fs & BPDE-
N2-dG fin & 47" . BPDE-DNA W& #1E Ky — Fh &
B 5 5 R AR S, AR TR B AR L PAHSs 2
& IR U AL 1 DA B fi e IXURS: VAN 8 B A B

Frederick 557 @ 37 7 — Fi i 0 0 45 &
FL IS 55 £F K T 3 (ES-MS/MS) ) J7 1% , B - 46: 1
AL i 4 BUR M BP AR ) BPDE % 2 J5 1) 2 %
DNA &Y. 9256 % F LC-MS-MS # J i 47 1 -p
BPDE-dG [ & , T DNA{KZ 10 pg, WAMEE 10 pg,
AROEL TR I TR REUE . ZI7ER
6z U B 24 0.35 fmol/pgs H 18] K5 % B A H AR 5%
£ (RSD) 43 5l 4 15% A1 10.5% 1] 42 N 70%~
95%; 1% % &% K 7] LA ) 0.88 fmol/ug DNA
BPDE-dG &%, 4 0.5.1.0 mg[ 7, 8-"H]BaP i i
VE ST/ B3 AT DNA 1) HPLC-ES-MS/MS 43 # 75 H
(A 5 P J& bR e 2 A0 G328 3 A2 D e A A 240

Feng 250 37 17— FhPois . R i 4G 1l BPDE-
dG & Y B R € R AL 22 B - v S0 £ 1 R B
= H DY BT 5 8 4 BT 77 (UHPLC-MS/MS) , 5 &
A AR B 1202 1 43 A TR AR R R 38 4
10~20 £% , 3F H 4 Fh 5 59 7 1 ks 00 BR 35 7 7 0.7
fmol, % 7124 7 30 pg DNA g Al #6300 H A A549 41
i % % T 1.0 umol/L BaP 5 0.1 umol/L (+) -anti-
BPDE J5 KR E &Y ik . X Lefff 7145 K W]
HPLC-ES-MS/MS 75 V% B A w5 7 1 iy REBUE )
B 05,38 F T VAL 52 78 T BaP i 5 DNA #2145 , 3F
H AT PAE P4 PAHSs 2 55 (104 Wb B T AN
I F-URAT IR 5 B 8 TS A
43 BEEE DNAMEYEM

O S AR D9 VP 3 R 0R < T 1 F H0 7 R4k
2E Ny 2 — Ck B\ Hoffmann 44 B8 A0 i &= K TP A4E
RS F R 4, T H IARC ¥ 41 R 3 2K 80
Wy, B G S — P O IR 1 o, B LA
g, A2 A i ], 7T BL 5 DNA 1 i
1 (deoxyguanosine , dG) & A4 [ .4 % DNA & 4)
S-o- F Bk -y-F2 JE-1, N*- O - i 480 5 (CdG-1D T R-
o- F EE-y-FR 2 -1, N A - L 4 (CdG-2)P
CdG &9y ar LA DNA (14 Bt 5 50 5, 22
N G—T R4, H CdG-1 [ % 48 ¥ % & T CdG-
2H T 2 DNA A W) AN R # S B L T Aff b 2 52
B, T R 2 G S0 R TR o 28 5| R A S5 A DGR
o PRI, HER R I R R T O S N AR

DNA ™[] CAG In& 4, %F T VAl I 518 6 DNA 457
1 2 B T 0T R IR B0 IRV K p s 24 O R R LA &

¥ X . Budiawan %" F ] *P-J5 bR id A E MR
ik B S 1) Fischer344 /N BRAR RS DU HE T CdG N
YT AE X BB 4L o R A6 . Foiles 2550 F il BE 90 72
JiiEEE A CAG-1 F1 CAG-2 [ 5 58 BE P AR 7 I ik
2 1B RE R A A T CAG & .

Rodgman 2" F LC-MS/MS J7 ¥ A Wl 43 #
TR LI R S 80 o CAG & I &
RILI AL CdG & & & 1 2 2340 g, 1 76
M A . BT 2P- 5 bR id £ AR Al Ab FE 4 %
B AR R AN DA R i IR e 8 R v B he R
A S R I R e, BRI T R R R
J& , M LC-MS/MS i R R i vt R % = B
AT [E AL R AE N A bR X A P AT HER
Fh, J2& H BRI DNA In& W s A AR . &
QR A ST — b R B e B S 2R BR S (1) DNA
i CdG-1 M1 CdG-2 ) HPLC-MS/MS % , DNA #£
SEGERER MW ARG E %G T
HPLC-MS/MS 73 #7 , H #-4) CdG-1 1 CdG-2 () i
6] U & 7E 83.3%~101.0%, £ tH FR 43 % A 0.006-
0.005 ng/mL, UF BH 7" 16 7 i a7 B PR s R B 4 L R
oS R O A T B v 3 ) VA B R T B
DNA #5147 -

4.4 Z T DNA &%

LW — T B A AR s R & IF HL
W 3 A7 7E T A AR VR R T R
15 et Rt A 8 I 2 AR A TS R 2 AR
AN O A S TR R A T DA R &
pET BRI 1 T OB ST T 5 DNA 1
4y 1 dG Tl N2 T 20 3 -2 i 4R 19 (N
ethylene-2'-deoxyguanosine,, EtidG) , B 5 1 4 F
EtidG 5 5 1 53 F L mT LAAR 2L | B, T BCE A (68,
8S) AT (6R, S8R W Fift A 3ok Bl 4% 1) 1, N2- 7 5 -2"- it 4L
5 4 (1, N’-propyl-2'-deoxyguanosine, ProdG)™"’ ,
ProdG ] LIl it 51 2 G—T #4811 5 2 DNA f14% 55
Fige , AT #01 DNA & B BRI, X ProdG in
AP0 AR FE B AT 2B 1) 5 A I R B P R B
HEMEH.

Fang 20 F 2P-Jg Ao 5 AR B R il i A 4h
T B §5 /N4 1 i DNA 7225 () 285 -DNA &4
HIN*- 2 HE -2 i 4 5 1 (N*-ethyl-2'-deoxyguanosine ,
ET-dG) , 1% J7 i 1) R B s, (A e &4
MEifE R, HARd BB A e, EIMZE. 2K
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22UV R ARl 7 Sh ik A I 2 R R N A
[t DNA J& 256 nm 4 IR YSC U ] K 3 7 1Rl # 8)p , W]
W15 H W B8 BES N4 2 DNA H RISEAZ AL 5, (5%
TV RE R —HRE . & E T LC-MS/
MS $i A, #5377 — Ff [F B KL DNA H EtidG il
ProdG ¥ 7592 , Hi% 7 ik B R BUE & 43 #r i 1]
T R S PR R SRR R
45 MSEEMEMEYNEFHIRA

Singh &™) VA €38 - 3 65T 15 (LC-MS/
MS) A H TR 2 fE AR 4 i ET-dG 1 &
; Chen Z55Y% H LC-MS/MS 77 32 K6 3 1 W 0 3 7k
THHT A AR AR ET-dG (& BfFAE R E 2R,
R R AR A £ 0 - L 55 B T A HR I = B DY AT IR
itk (UPLC-ESI-MS/MS) &% M 108 /™ ik %= H A 1 5]
0.01~10 1 DNA &%, H A, LC-MS ¥ A1
J7Z N T DNA &Y 73 87, 4 H 7% DNA %
MBALASIHIT L. 5K I DNA 4% it DNA &
YIASA, DNA R UBAE A& 2 H A B E A BT RE 1)
DNA &1 & 50, DNA 3 W i A% A& 1 7] 76 A 24
DNA — &5 M £ il |, 5] &2 DNA ¥ % . DNA 2
5E T DL K2 DNA-HE A 5 AH LA A 75 200 2, AT
W LR Y st Hor, DNA A 2 R B i
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