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Exploration of esophageal cancer etiology using comprehensive DNA adduct analysis
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Ci Xian, one of the high-risk areas in China, demonstrates a much higher
incidence when compared with other urban areas in China. To address the etiology of esophageal cancer in
Ci Xian, we carried out a comprehensive DNA adduct analysis SDNA adductome) using surgical specimens
collected from esophageal cancer patients living in high- and low-risk areas. The results of principal
component analysis showed that THP-dG, which was derived from N-nitrosopiperidine (NPIP), emerged as a
major DNA adduct. In order to confirm the relationship between NPIP and esophageal cancer development,
the THP-dG levels using biological samples collected from subjects residing in both high- and low-risk
areas were analyzed. Levels and detection rates of THP-dG seemed higher in the high-risk area compared to
those of the low-risk area.



B X C—19, F—19., Zz—19 (@)

1. WFIEBHAE 4O 5

R ET AL mE S O R R X R TE S A D S5
WL THmbRTWD, ZOMETIE, o
3 04 TEIED A OB R TR MM %2 7R
LTWB EITEZ2., ol H AR L g
D ERFITE, Fiz, 2 OHUE TIIME R
HARAUDRERLZ N &N THY
P E N A OREBEBIZE L Tz o2 0
IECHEREMIL T\, ZhETCORE
FERMND ., THERHE O, K, FIERS
DEEBNADORAEICEBRLE ) 72 ERHW
EINTWE, LrLAaR6, Zhvs ol
BT EEN A, EREE A OBER IR
FIZAHTH D,

—J7. #iT. DNA 0K % S8R0 (2 fi#bT L
HEa T 5H5E (TH T N—hik) Dk
S.ENTE, T DHIEX., genome DNA % %35
HE L7212 LC T4y L. Q- TofMS Tt
T 5 Z L1 LW DNA Ao &k % {4
THZLAEREL LEHETHD, FIZ, K
FEATIZH WD Q-TofMS Tix. {4 DOffhnk
DIGEE B OB 2 — 5 S R Cif
WrafRECH D Z &0 o, BERT IR Ot 72
JCR L REATINMA D LR O R E b AT
& 725,

THET F—AETEENASFEHIERIC
51972 DNA MR ORIE S HkiuE, =
AU Hilak D% A AR O ARIR R S 5
EEPbNns,

2. WMEOEW

HE O/ IE D A3 K OV H R () o
DNA IRz faEnicitr 5 2 L2k
EHIRLOMREFEORRELH ST L, BENA
% 0% Hle | A 72 DNA PR %2 R L.
Z DO IMEDREIR D6 . S A DFRIEBK % B
RTDHZEEENET D,

3. WFFED kL

AIE D A - PR ERE 28 AL s s (G 5 n=7)
M OMER#E (A% H; n=8) B\ T, &
BN ALK OEMERE N A FHRBRAENS
genome DNA ZfhHi L, BERZHWTE /) X7
VA Y RICHRT 5, 15507258 % @ik
wKorw~ 27 o7 40— THHEHkIC
EST/Q-TOF-MS CTHo#rd %, 7 — & OfEHrix
TR =T EHV, M TAREN S
B D VTR EANCBIE S D DNA IR D A
IV —= v T EITIR o T2, R & 72D DNA
AR BEEENOHE SN +XF —
& DNA PR D MS/MS fEMTIC L% 7 5 7 R
VR =V R OREE LT —H =N R
FIFEGFEO A X R o — AR OF — X
—R— 2D IE R A A DT, DNA £
ROLEREEREHEET D, (IR OEE R
HEE R 7551213, & @ DNA PR % Bl
AL, HHET—4 (LC OREEERR], KRy
B, 7T A MRE =R BT D
ME I MEMRT D, S5, IMEROEIR
DHERICX 7244, FEBRICE MRBAIICHEE

ToME D pEEREBY R L 2 TREE
T2

4. WFFEEk R

AIE D A - PR ERE 28 AL s s (G 5 n=7)
K OMEF sk (A n=8) OEENAD
Fifis GEEEER) 2 SaiH L7= DNA 2 v
T, THY b— LT 24T o TR X 1
2R, W HERIZ 35U T B A2 DNA AN 73
BHENTWEZ ERhbhotz, TDOLEIC
BEINTWHWDDINA RO T NS, ZF
ORI R 22 S A 2 R RS D 720
IZ PCAS B 2 o7 (K 2), Iz,
1 HIE L RO A S R & LT 4 FE (A0,
All, AL5, A45). {EFSHUIBIZRFER 22 INE
L LT 2 fl(AL30, A410) MRV Y —=1 7
ENntz, wic, A7 YV —=r 7 & 7= DNA )
IR D m/ 7 Al % WEAEFEREEE U 7= (PR T — &
NR—A LR L, REERAZEZA, BFE
HI I R HD T & D AR A10[m/z; M+1:
352.18] 28 BE £ 0 K T B B
M-(3, 4, 5, 6-tetrahydro—2H-pyran—-2-y1) deo
xyguanosine (THP-dG, m/z; 351.16) T 5
ZERHERENT, ZOMIMKIZ A= e Y
vXY 2 (NPIP) DA THY . T v
MCEEREN OIFEA A ZFERTH 28N
WEINTWD ZERNbhoT=, AHLZN
|2 THP-15N-dG =¥ 2SRk L, E=ME &
IHTRESR A FHWNT, T 7 b — LfjT 247 -
T BB HU O FAUTRRIR 2 30T LTz, & ORER,
THP-156N-dG & [A U & ¥ BF [ I m/z:
352.2->236.1 O 7 F I EBF O — 7 NE
ZEh, ZhHREFIZ THP-dG NFET D
ZERbMhom (K3),

F 72, THP-dG DIRBE L XNV EFRE-0H, F
(=] D TE I i kS X OV 7 s =R oo 1L 1%
Yo7 (K n=10, A%IE; n=5) D4y
WrzdT7e > i 8. Mg 2> 5 THP-dG
MRS S 7228, 2 O B B K OV
2SRV R SUN=TE 6 7 s S EV Q=AY ER N
DT EBbhote, TIZ, NPIP D2 B
IZOWTRZ T U T MW= in vitro Bix
BRI L 0 BT LR R, RS E LR
FOMFET TEWERFUEEZ R LT, A7
AT T AENTOFER. NPIP X C->T @ b
Ty arEREBEIZERT DI LN
-7 (X4),

NPIP % 0. 0075 TR 0. 015% DI T 2 2 M.
Z oy MCHKEE LIZE Z A, 60%~100%C
FLEARESS 23, 137 33% 2R LR 2 Ak L 7=,
BE, TNBEBEOES ) LAMEN21T->TH
D NPIP ICHIRT D EH N Z — 2 DT 217
S>TWN5,

N, HE OB E R SR RS K OMERS s )
DEBEFEORT YV UfRTHIT-oTHB Y, 4
% NPIP ICBBE LT T U 7, EErEhiE
RO NERBICBITAERD Y —
ZAHEIZ R L, NPIP 23 Z o> Mt o> A& T s 36
EIZFEGELTWDINE I DERIET 2 TE
Thb,



5. FRRERLE
(WFFeiRFE . WFZEsHE R OV EERF 22 512
=)

GdEeEamsa) Gt 1 1h)

1. LinY, Totsuka Y, He Y, Kikuchi S, Qiao
Y, Ueda J, Wei W, Inoue M, Tanaka H.
Comparative epidemiology of
esophageal cancer between Japan and
China. J Epidemiol. 2013, 23:233-42
DY

(Fa%ER] Gt 6 1)

. FEOME, 1% . HEohEss
V7= DNA IR O MEFERIIRNTIZ K 5
W E O REERAE B IR OfEH] 5 42 (8]
AAEME R R, 2016427 A

2. Yukari Totsuka, Yingsong Lin, Mamoru
Kato, VYasushi Totoki, Tatsuhiro
Shibata, Yoshitaka Matsushima,
Hitoshi Nakagama : Exploration of
cancer etiology using comprehensive
DNA adduct analysis (DNA adductome
analysis) A AP F AT, 2015 4F
10 A

3. FBEWIE: S AENTFS X OVDNA £
R ORI REATIZ K D30 A B O
R, O 44 Rl AARBREEARF 2. 2015
£ 12 A

4. FHEOIE HE K, HEOTEGE
V7= DNA A IIAR DO MEFERIAEHTIZ K
NS DNA (A ZBER T D
Exploration of DNA adducts
contributing to cancer development
using comprehensive DNA  adduct
analysis (DNA adductome analysis),

41 MR RS, 2014 42 7 H

5. WH  PEUINEE G SRHEESL RS D,
[ 2NN e ST = N K =N

PR, FEICB T D /E R IEE
R DOEZHT 7 a—FIC X HEH. AR
PR RUF A 43 MRS 2014 4 12
A

(¥EF) Gt 0 )

(P 36 U PEAE )
OmiiRee Gt 0 )

YN
FE
HERF
TR -

HG
HFEEA A -
ENS DRI -

OFfkEt G 0 )

YN
FEHE
HERF
FHAH -

HFaG
JiygEX ey s =
ENS DRI -

(D)
R B r—
L

6. HFFTHEARE
(D) WFgefzs

FiE WME  (TOTSUKA Yukari)
WFFEBRREIE N EHL DN AT v X — i
et c WA - TR - 2= v bR
HIeEE S 40373401

(2) Wrge oz
AR #Fs (Lin Yingsong)
FHEFRRY - EFE - HEER
fFge %5 © 50340302



B X C—19. F—19, Z—19 (Jm)

m/z

00

000

rC2
0

1 PERENAFHIREDTE I —LTvT

1000

AERREREE

Retention time (min)

|||||

T T T T T T
50 60 1] 10 20 30 40 50

Retention time (min)

B2 PCARHTIZELBARY)—=24

PCA-1 PCA-1

%5
-)"

A10 (m/z [M+H] ; 352.18)

-

h’

is

00 05
PC1 loadng

BRI R = ubed e B2 o)



Revertants / plate

K3 BEMNASHMEDFHRENSDTHP-dGODIRH

700 1
600
500
400 1
300 1
200 1
100 “1

THP-15N-dG JJ

*] 357.2->241.1

2000 | 2100 | 2200 = 2300 2400 25.00

) China-H15

352.2->236.1 \ Yoo

O #0200 | 2800 | 2400 2500

Retention time (min)

H4 NPIPOZEERRMEELERTOT7MIL DR

# of His* Revertant colony gi';%’gfiﬂgﬂ»

100%

TA100, +S9 mix —
80%
40%

20%

0%

0 1 2 5 ug Control NPIP

other
Hindel
HA:T>C:G
HATTA
HG:C>C:G6
HG:CTA
H A:T>G:C
HG:CAT



