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HEEREL (FEX)  Genome epidemiologic study on lung cancer and inflammation-related
genes.
MERERSE
BR F&FF (KIYOHARA CHIKAKO)
RINKEE - BT - EE0
HZEEZES : 00169963

WFFeR R oEE (Fn30) ¢ IL1B -511T>C, IL1B-31C>T. IL1B 3954C>T. IL6 rs1800796, IL10
rs1800871. 1L13 rs1800925, TNFA rs1799724, TNFR2 rs1061622, MPO rs2333227. CRP rs2794520,
COX2 rs5275. PPARG rs13073869 35 J Uf PPARG rs4135249 D&+ SR 2t L=, W o
a2 G RIZ BV T, Hardy-Weinberg A 7> 5 O34 IX580 B e hr - 72, CRP
rs2794520 (2RI L Ti, TTARUCH LT CT BB LN TT oIk 4 v X (95% EHEX M) 1%
TN 159 (1.14-2.22)FB L1V 1.92 (1.10 - 3.38) TH > 1=, T DOMODEIR TSR E i v b O/
WA E AR MEIIER S o 72, IL1B -511T>C, CRP rs2794520 ¥ L O PPARG rs13073869
IIWRIE L DB R BEANBE SN0, OB 28 & L O EAERITEE TR
MoTz, T D RIEREES -2 & A A Zs B NS RAE BB & -7 L RIE D A2 HAERIC
ONTORMNBMBETH D,

WFgEEE R OBEE (J€3) : Chronic inflammation has been implicated in the development of lung cancer.
The aims of this study were to evaluate the association between inflammation- related polymorphisms
and lung cancer and the modifying effects of the polymorphisms on the association of cigarette smoking
with lung cancer risk. We genotyped IL1B -511T>C, IL1B -31C>T, IL1B 3954C>T, IL6 rs1800796,
IL10 rs1800871, IL13 rs1800925, TNFA rs1799724, TNFR2 rs1061622, MPO rs2333227, CRP
rs2794520, COX2 rs5275, PPARG rs13073869 and PPARG rs4135249 polymorphisms in Japanese.
Unconditional logistic regression was used to estimate odds ratios (OR) and 95% confidence intervals
(95% CI). The CRP rs2794520 polymorphism was significantly associated with lung cancer risk (OR
for CT genotype vs. TT genotype = 1.59, 95% CI = 1.14 - 2.22; OR for CC genotype vs.TT genotype =
1.92, 95% CI = 1.10-3.38) while other polymorphisms were not.  The interactions between either the
IL1B -511 T>C, CRP rs2794520 or PPARG rs13073869 polymorphisms and smoking were significant.
There were no significant interactions between smoking and either of the remaining polymorphisms.
Additional studies are required to clarify the effects of the inflammation-related polymorphisms and the
smoking-polymorphism interactions on lung cancer.
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1. WFZERHAR S F 0T 5

OHRE ORI AFETZRIT, BT 1993
EIZHE B AT EE RN TLLR, B AY
WEEOE LN &2 HEOTWD, ZETH, fifi
DADIEFITED A, KEBBAIZONTE
3L &R TN D, filins AR RNX B S i
HHEETHD, Lol BHEZD 10 AT 1
AR NS D EHEE SN TN D
(Doll R, Peto R. The causes of cancer:
quantitative estimates of avoidable risks of
cancer in the United States today. J Natl Cancer
Inst 66: 1191-1308, 1981.), Ziuik. fE{AIC &
o THYEZ X 2l A OB GBIG
FR) DR LHZEERLTND, BEIC X
DA A Y A Z1Z1%, DNA IR D JFIA & 72
2 i ENEPEAAR D AL Rl B 2 TR E 3 D FEA A
B & DNA MIMED R EEEIZE 53 D%
FOBLRTZHNEELTNDEEZ LR
Do WHRAEEIL. EEES AATTERERT
(International Agency for Research on Cancer,
IARC) @ Rayjean Hung, Paul Brennan, Paolo
Boffetta & L2310\ T 72 > T, 2004 £ LV
International Lung Cancer Consortium (ILCCO)
E R ILRBFZED A /8 —Tdh 5, Z D ILCCO
[E BRI RIBFZE TR T o> 42 Dt A Dy
P N—T OB, EoT e Fa—
IV TG TRNT 21T > T\ 5, Z D ILCCO
EBEERFZEICBWN TS 2O —F 0 77
N—T11) BHEMD A, 2) FEMEE O fifiHs
/o, 3) DNABEEER LN, 4) Fhis
AR (RUE Sl B A), ) EfE-ER
FERZ BRI & 503 HEREEITZ 0
275H3) £5) OU—F T T N—TITEL
TWo, REBIZIEZ, 3) X5) D7 L—7
THEBIRIEA 212,000 A, S RUTZ AU 3HGR
TOANBOWNEL TEL TS, 2D ILCCO
FE L RIAFZEIX I S A D7 ) BRI D
h THER R KRB O Td 5, ILCCO [E R[]
WFFRIZ F 1T 5 R R B s 2D
N A BEERE R B 72U DV TOFSERL
Bidimscfb L% (Hung RJ, Kiyohara C, et
al. International Lung Cancer Consortium:
Pooled analysis of sequence variants in DNA
repair and cell cycle control pathways. Cancer
Epidemiol Biomark Prev 17:3081-3089, 2008.)
ZHIVET, RIESUCBIHBIR T &MU A
ZIZOWTOMFNIEANTIT 2, 3 DG
oD, WD AT I T D W & JRNE SO B
BT OZEERNIERNSA T E B S
ALTWZRYY, BUEIREAS AME & LT DNA
BELIZTRER T TR, RIELKRAL
TeRPAIZHEE LT 5D,

2. Mo HB

BRILFEBFTE, ZRAARH., B, RAE

|

JiAS AUt WERE L SRM (RIS & DNA
EEREE OBIE T RIOMAE DI L - T,
FIEY R NI D 2 EPIRBEIN TN D
(Kiyohara C, et al. Lung cancer
susceptibility: are we on our way to identifying
a high-risk group? Future Oncol, 3: 617-627,
2007.), BAZIZ U & T 2 ATEE ERIX
multifactorial disease T 5D T, %< D
BREEIN & 52 < OB EIN S EHEITHE
B TRIET D, Mins A TITEEE TN S
NTBREZERKTH 508, BImBERIZOWT
V3l % DAL T DA T2 D B 5137~
BILTVWDHDOD, WL DDEYFEIC
bolbb LY REELEDIEIIED
B LUFENRBEFOMAPEDEIZEDY
A7 & OBTEMETSR ERET S TDRN,
IR ZEPICEENDAEWEIC L > THI
S 2 SRR E e D AR oD
il LT, v7u77—2 k8 L0 RIE
TRHEMEY A R4 > [interleukin (IL) 1A,
IL6. IL8. tumor necrosis factor a (TNFA)]
MEA S, EERNTRIENGIEEZ SN
%, Nuclear factor-kappa B (NF-kB) % TNFA
REDYA A R L IEE LS
LRGN AF T, RIEWREDIIE & HERFIZK
X pEIE R L T A, it ILIA b
NFkB Z{EMHEbT 5 Z &2k > TIL-8 X
IL-6 72 EDORILZFHEL TV D Z L BHIE
STV % (Werman A, et al. The precursor
form of IL-1a is an intracrine proinflammatory
activator of transcription. Proc Natl Acad Sci
(USA) 101: 2434-2439, 2004.), J¢ERIBL I
BELTvr a7y — U P ERIITE IR R
ZpEAE L. & 512 nitric oxide synthase
(iNOS) < cyclooxygenase-2 (COX2) D&%
ZEh b, iINOS & COX2 1Lt b iz
NF-kBIZ LV~ 77—V DR CHES
%, INOS IF—M2{kzEs (NO) Z#pEA L,
COX-2 I prostaglandin E % pEAE L. RIEN
ICAE ST D, 2D ORAESS TR
BN 31T 2 AEBRRYRISE CTh D03, RIE
DNEBAE L CIBMESE DR IR B M Frfc
%L EMREFE  (reactive oxygen species,
ROS), NOZ2 XD 7 ) —F Vh L=
prostaglandin E (PGE) NN A ZEET 5,

Z 2T, RIEBTEEAR T DZRDfilins A
FIE~DOEENEBYE L Z 6 DOBEEF LD
BHAEMEZHA LN T2 &2 HBYE LT,

3. WHEo Ik

DEGIRE] B3P AS AU AR HRE T, 1@
i LA AE (B8R, R, R IO,
2B IZEFET H30-89 D B h g L
T 5,



ZDHBLAMEOME &+ IZER L,
EEIZTRIBZ G728 (MFREX5E) 1I0o
W C BRGSO BB A2 1T 5 (P2 &
(- Fps) o RS, 2 H0FICH LT
BT AP E LT A 7 A% A VBB R
HIZ X OHETD (Y EFE) , HSA
TR DUNEE 1T TN K 0 i I o9 e
g RS L OBIEE B ([E 7R e i te
MR, R A B L FHAH A SO
Pl E IR P AR [ R =R e v X — 7
E) ATBWTIT 9o UM K= =5 I
Be - 5 PN AR O JE B B XA s K 2 150C
DM, e HE80% (ZHE TORER
i) #EBT5L120810705 & HIAALT
W5, BIEURBEIZ IS 1T D A& 7 i GE T
H1X1804 (EMI%2004) & TFHIL, &k
30044 & RIAA TV D,

(et R D (51198 2B i D 38 e & 5 UM A
b g L35,

WFFEARFRE DY LLRITZN L 72 Genetic
Susceptibility to Environmental Carcinogens
(GSEC) HEERLFIMTFE (I : 1996-2003
. BFZEFFE : Emanuela Taiolif# +,
University of Pittsburgh Cancer Institute,
USA) (2B T, %< OFMHIREE Ok
B F LRI T ke IR & ERAIRT
SR\ BN R o T 2 & A iR
L T\ 5% (Garte S, Kiyohara C. et al., Cancer
Epidemiol Biomark Prev, 10: 1239-1248,
2001) . E7z, FERARIC LS G OH%
1 715134950% (ZhE TORBRE) Th
D XTROBIUZ AN, T ARAEL TS ]
REPEDN B D

FEBILIA T LT, . BoOBERE, B

PED KU 3 - il i g K OV It D i &
BT 5EEIRE . 14 DR % @kt
BEDHDLWVIIARREE (REL B
H AR IRFLS K OEm AR 722 &) 7
SR, A4 (R —bmebEik) &gk z~
yFrr 7 LTEET D (HE18004) (H
0N

[ &= 12 BT ]
(REEVEDR W O RS IAIIE L W DN A%
it L. FEICU 7% A A PCRYE (TagMan
T vEA) ICTERIB RO 21T) (1
BIE ) o BAR T2 AENT O quality of control
E LT, BREDB%D T o F LY T ITD
WCHEIT 21T 5, Ein (ZR) 1, Rt
BICEEE L. 1) ~A F—T LIV OSEEND
R EBL5%THLHLD, 2) ZROBFTMN
a—7 ¢ 7R, RIS D VT R
T—H—fERICHDHHD, 3) THETRIE
PR FBSOT 23 A o B WL E DA DT D A3
A DOBEERHRESNLTWAEHD, 4)
MDA~DOREENEMFIINZ Lo b5 LW

D, D 4ODINELGT-T b O % T O b
G L35, BRENTBELBTZETH S ILIB
-511T>C (rs16944), I1L1B -31C>T (rs1143627),
IL1B 3954C>T (rs1143634). I1L6 rs1800796. 1L10
rs1800871, 1L13rs1800925, TNFA rs1799724.
TNFR2 rs1061622, MPO rs2333227., CRP
rs2794520, COX2 rs5275, PPARG rs13073869
5 L O PPARG rs4135249 & fn+ 27 % e
L7,

[HEatfiEtT]

R, PEER T RAEDIEBIHE & o6 IREE D
BETENZN tRE, A IRBRIE, IBAL
TR E TIT - 72, RTHBEEOMIAD genotype 7
— & % Hardy-Weinberg P 122 L TV D B H»
1% Pearson D 71 A Z3RMRIE TIT 272, T DY
B P>0.05 DI EIEFMIITE L T &)
E L=, #EH#HTIZIE unconditional logistic
model Z V>, oddsratio (OR) 35 J 0 95%
FHEXME (95% CI) ZEHHE L7z, BIfEMLE
X, MR ABEOGEIT2EA . RO
AITRA ER AR L 0 EE LT 1N
WU 2 oD - F a2 TS (BITERYE L C
WD HDONT LRI L), &
JELARGHEYE L TN e W 2 JEREE & LT,
BUEME R C & FFBEE T b 20V & DL
BRI L LT, &TCOT — X ENTIX, FRHET
s\ - — 3 STATA ver. 12.1 (StataCorp.,
College Station, TX) Z MW\ TiT~7=, FAED
Bt fEBRER 5% K A FaH FHIICHE CH
L EHIE Ui, ZAEAEMIZE LTt A
Bz & REE S Tund (Riegelman, R K.
Interpretation.  Studying a Study and Testing a
Test: How to Read the Medical Evidence Fifth
edition ed. Philadelphia, PA: Lippincott Williams
& Wilkins; pp. 50-57, 2004) ® T, fElR= 10%
Rl 2 A FRNCAHE TH D LHE LT,

4. BFERCR

A2 International Lung Cancer
Consortium (ILCCO) [EFRILFRINFFED—BR &
L TIToNDbDTh D, MEERN7RERTF
HridZRef & B 2R T 20T, Bia T
DOESNENL %D F D712, F T SR 70k
AEITS THnD, BB K 5 RIERRH Ofif
S ABEIEIZH 1T % pathway model Z HESE L
7o (K1),

Bt L7 T TR 2803, xTRERCE
VT, Hardy-Weinberg P60 3 3 UIEER O 5
Mieotz, MpTUTZ s 7280 ¢, major
7L vimajor 7LV B major 7LV /minor 7
L VALES KON minor 7LV minor 7 L LRI ]
WA BB EME (P =0.003) 2REDLNDIE
CRP 152794520 DT, M, 4, BLJE | K7
BLOHBREEZ L2 OR (LT OR)
L 95% Cl [Z#N2H 1.0 (JLHE), 1.59 (1.14 -
2.22) #HEUN1.92 (1.10 - 3.38) Th-7=, major



Smoking

TNFa, TNFR1

| NO | PGE2
RNS ROS

BT, B (& B RIEZEH DA A FELE

7L ovimajor 7LV BNk 507 < & minor
TLNE1OHTHHHEE OR 2% 112/~53, CRP
rs2794520 s+ RN 2 IL6 rs1800796 &
PPARG rs13073869 iE{n 125 CA E 7 B
PERFRD B, £ 6O OR (95% Cl) 1
ZHFh 1.64 (1.19 - 2.26). 1.41(1.02 - 1.96)%
J100.72(052-0.99) TH 7=,

F1. RIEMERGFZMEMBAY 2T

En -2 P K ppr

(95%fE #E X fH)
IL1B -511T>C 0.80 (0.58 - 1.11)
IL1B -31C>T 0.88 (0.63 - 1.22)
IL1B 3954C>T 1.45 (0.93 - 2.26)

IL6 rs1800796
1L10 rs1800871
IL13 rs1800925

1.41 (1.02 - 1.96)
1.31 (0.95 - 1.80)
0.70 (0.30 - 1.65)

TNFA 151799724 1.17 (0.84 - 1.64)
TNFR2 rs1061622 1.00 (0.72 - 1.40)
MPO rs2333227 0.86 (0.56 - 1.31)

CRP 152794520
COX2 rs5275

1.64 (1.19 - 2.26)
1.33(0.97 - 1.83)
PPARG rs13073869 0.72 (0.52 - 0.99)
PPARG rs4135249 0.90 (0.64 - 1.27)

PR AR, B, BRI K ORI A R
WIS BRI RIEVES A b U A > DpEAIS

BEELTWAZENRBINTNDEDT, =
o OBIE T8 S L ORZ EERICS
WCHRR L7z, SRt #r0/ 3T —80%LL F % fife
R A7 1T, WU |CE U CIEMLs R R o
FEWEF P LT, B F2RUCE LTI,
AWFFICBNTHNAIARY FRICEE#ET 5T
LAEYVARITUIVEER LT, BEETY A
TUNLVEATLEZ, FEREETYI R T L
WVERA LIRNWEIZIR T, COBE28
CBWTHHiNAY AR bE<., FLT
FERENEDOONZ, LRSS, Z
D FFITBEDEEIC L5 & ZABKEN,
BATEME | 1 B BUERER DG S AY A
ZI1IFENFN 442 (2.78 - 7.14), 2.73 (1.92 -
3.89)3 L 11 3.17 (2.28 - 4.40) Th - 7~

F 2 ICHEE L DB FEROMAE DY
LD AY AT g (MR L DR AAE
AREE CThHo BB T ZHOERO %
RLTWD), B L IL1B -511 Eis+£7A (P
= 0.092). MPO rs233227 #&in+%% (P =
0.058) & %\ % PPARG rs13073869 i&{x 1%
(P = 0.083) DR HAEHNIAE TH T2,
B OBILTZHEBEOR EEMITAE R
TlxehroT-,

#£ 2. RIEHEELG T2 EBRED
ARG ORI L DN R

EiEae N S L x
R wEkE g R
IL1B -511T>C
TC+TT  JEMEH 1.0 (FLHE)
cC FEME 1.51(0.93 - 2.45)
TC+TT  WRMEREERE  3.58(2.38-5.37)

ccC WX ER  3.55 (2.25 - 5.63)
2 HAEM P =0.092

MPO rs2333227

AA+AG  FEMRJE 1.0 (FLHE)
GG FJEWAESE 0.84 (0.45 - 161)
AA+AG  MIEERRERF  2.02 (0.94 - 4.36)

GG BAHRRER A 2.96 (1.57 - 5.60)
X HAEH] P =0.058

PPARG rs13073869

GA+AA  JEmYEz 1.0 (FE#E)
GG M 1.91(1.18 - 3.07)
GA+AA WERERF  3.45(2.65-7.15)

GG BARERRERE  4.71 (2.96 - 7.49)

2 HAFH] P =0.083

L R, R, iR L OHHE R L

EDOBIEFEZOMABEDLEITBNTH, A
IR G2 -EAR SR O B AR IR
O BN T,



AR L8 Mo THE—. CRP
rs2794520 B 2RO T, TT AUZK LT
CCAIIX 1.92 %, CT A% 1.59 fEffins i U A
IWNERBICEESTW, TT LMIHART

CTruvinv ;’,(JmEP CRPEER W LA X
LTV 5% (Heikkild K, et al. C-reactive
protein-associated genetic variants and cancer
risk: findings from FINRISK 1992, FINRISK
1997 and Health 2000 studies. Eur J Cancer 47:
404-412,2011.), CRP DA BT RIE S D
58 SAZHRBE T2 O T Ui CRP 8 L IXE X
JEDIRE DR & & 2 HiLd, M+ CRP JRE
I A U A7 #NE BRES 5 2 & 3l
I T3 (Chaturvedi AK, et al. C-reactive
protein and risk of lung cancer. J Clin Oncol 28:
2719-2726,2010), ¥V, C 7 LIV ERAT
5 H13 CRP DREAEN LN O I R 23
m <720 TORMBRIESIEN RS H D720
JfS AN 72 D RTWNWEEZ BID,

major 7 L /Limajor 7L /L LI T 7K
&t minor 7L VA1 OF T AR EDIAIITD
VWi, IL6 rs1800796 & PPARG rs13073869
BAR 2B TN A & OF T 72 BIEME 238
BTz, IL6 rs1800796 AR 1-Z AU DU T
IE. THVE TITH A & ORIz DT
FEHE STV, 1L H CRP IR L B
HT D5 Z LA ST 5 (Wong LY, et al.
Plasma levels of fibrinogen and C-reactive
protein are related to interleukin-6 gene -572C>G
polymorphism in subjects with and without
hypertension. J Hum Hypertens 21: 875-882,
2007.), MLH CRP JEEITGAS ALY A 2 L B
LTWLDT, ZOBIGFZRMNMAALY A
7 BTS2 LIIBERERENEE D
1%, PPARG rs13073869 it x-S HAE )
WA NTBRE R TIIARATH 525, PEAIZ
BWTH GG AU 2 GATAA TRIDfili A v
UZX271%£065(95%CIl=051-0.85) THY

(Chen D, et al. Genetic variants in peroxisome
proliferator-activated receptor-gamma gene are
associated with risk of lung cancer in a Chinese
population. Carcinogenesis 29:342-350, 2008.) .
AWFZERE R DAF DTN A Y A2 0.72
(0.52-0.99) & irv \%dﬁ%r L7z,

IL1 VI ARIE U T <%5L PRAEVEY A
I\ﬁ/f/g:ﬂ?iﬂéﬁll/** ’aihé ES

720 RIEHT A — RO ERIHALE L TWA T
D, RIEOERIZKRESHEELTNDEE X
HND, SHIZ, ILLITEMERSC e Ml
& W= invitro O SEEBR TIX, BN AIZEBWT
BHERKREZRZL WA ENRREIN
TW5 (Glaccum MB, et al. Phenotypic and
functional characterization of mice that lack the
type | receptor for IL-1. J. Immunol 159:
3364-3371,1997), AMWFIEIZI VT ILIB &
BFICHER LT, 2Hbd 5B FE2HOFH
53 DODBIETEZAEZRIN L, ML,

WTNOBIEFZR G N L OFE R
HEIIREN ol I, ZHhOEIR
T£% 5 £-511T>C & 3954T>C {5 -2
ILL pEAE I B L T D HRER) 72 B (s 7 2
ToH Y -31C>T HLEERER Td 5 AIREMED RIE
I TW% (Pociot F, etal. ATaql
polymorphism in the human interleukin-1 beta
(IL-1 beta) gene correlates with IL-1 beta
secretion in vitro. Eur J Clin Invest 22: 396-402,
1992; Hall SK, et al. Correlation of polymorphic
variation in the promoter region of the
interleukin-1 beta gene with secretion of
interleukin-1 beta protein. Arthritis Rheum
50:1976-1983. 2004; Wobbe CR, Struhl K. Yeast
and human TATA-binding proteins have nearly
identical DNA sequence requirements for
transcription in vitro. Mol Cell Biol 10:
3859-3867,1990.), WFFERFEH BT -72 10
ﬁ%(EA+727A)®f—wﬁn S
TIE. B 3954C>T R -2 MICHIT 2 TT
Allx CC ALz #R T 1.19 % (95% Cl = 1.00 -
1.41) Bz AV A7 3@ E o> Tz (Truong T,
Kiyohara C, et al. International Lung Cancer
Consortium: Coordinated association study of 10
potential lung cancer susceptibility variants.
Carcinogenesis 31: 625-633, 2010.), AHFZEkE
KT, CCHUTKT 2 TT RN ALY X7
133.31(0.71-15.3) & F— LAWFF5E B A5 H AL
TEL Y B2 0 & TH Y 95% Cl 23 FFH
WAL 725 Tz, ZHUE TT BLOSERF] & %f
HROENDIishotzlzb #2255, ILIB
3954C>T B in T 2RI DM A FEAE~D 5
EbodbbblLnNEBEZ D,

ABFFEAEF L 0 . CRP rs2794520, IL1B
rs1143634. 1L6rs1800796 & &1 PPARG
rs13073869 i 1x DI fili 23 A FENE (2 B G-
L CTWAA[EEMEDS R S 47z, & D P1F ,CRP
rs2794520 |FEE L &ZEIZ R L TWHDT
720 1B 2 5115, iINOs, IL8 X° NF-kB
72 & O RANEBHER AR T O BAR 121 & i
A7 B NI RYE BEE R -2 & B D 22
HAEH, S5 E 2 —Bn 2o
RHERIZOWTOE R DRHADLETH
el
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