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[ Abstract] Objective  To study the relationship between two potential functional polymorphisms in
exon 2.of the p73 gene and the susceptibility of lung cancer. Metheds  Genotypes were determined by
polymerase chain reaction-single stand conformation polymorphism ( PCR-SSCP ) method in 425
histologically-confirmed lung cancer cases and 588 cancer-free controls, frequency-matched by age and sex.
Results The two polymorphisms were in complete linkage disequilibrium and the frequencies of variant
p73 AT haplotype (A4T14) were less commonly seen in the cases (0.225) than in the controls (0.287)
(P=0.0018). Compared with the p73 GC/GC homozygotes, both the AT/AT variant homozygotes and
GC/AT heterozygotes were associated with a significantly decreased risk [adjusted odds ratio (OR) =0.45,
95% confidence interval (CI)= 0.26-0.80 and OR= 0.70, 95% CI= 0.53-0.92, respectively ].
Conclusion  These results suggested that this p73 dinucleotide polymorphism might have had a role to play
in the susceptibility of lung cancer.
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1. WFFe Xt & o 51 40 O Ji % M i 98 B 3 425 1,
1997 4£ 1 A % 2003 4F 12 A 7E 0 H B 25} 2% 5z b
ERMILAEMBEERETFRBIF(GLEH
320 B ILHE 105 6)), RERBEBEANLELEXREN
TENE, 20 SURMEEHR L, AR SRS bR
YIGIT . HPEHE 185 B JERIE 121 B /N i
41 B, HAh A R RIT A 78 Bl TR IR R s
PRAE B9 N BEAE S X BR 40, 38 B b 22 i AL 95 b X
REAEMNER AR X EHMER(:55)5
R BISBUCBE . 78 W4 I VR AR A 9 R B, pR T G 0
VW AERFEHAE—NABERICEELEWRATRHF
A A O YR X R AEE RS

2.3 A UMBRABERN-LENREDS
P (PCR-SSCP) 43 #7 : # A1 /| PCR-SSCP 7 & [A]
W4T p73 HEH G4A 1 C14T 8 H:., 31N 5'-
AGGGTGCTCAGGTGTCATTCC3” (3 B F & X
# GenBank J¥ 5 AL136528 %% % 86932-86912) I
5’ .GCTCCAGAGGTGCTCAAACG-3’ (B 2 86825-
86806) , P 1 H Bt 127 Mo E, Taq MEXE N
FEKBEERAF & (Promega), ff F§ MJ
PTC200 % PCR ¥ # 1%, & i % #4: 95C 5 min,
95T 30 s,56C 40 s,72C 40 s, Goto 2, 34 times;
72C 10 min, BS plf=¥55 pl EHEB PP (95% B
Wi ,0.03% — F 27 ,0.05% % B 1 120 mmol/L
EDTA)E%],98C 2845 min, KA, B ]S ul
EHETF 10% 3R 79 4% B iR 8E L, f A Bio-Rad 2 F]
Protean Il Xi Cell I3 B H kKRG H /K435 WiHD)
FHIK3~4 ho KHRBABEEH(10% KEERR) + &
EE_HFEMRB ES GRS, HEE0.1%H
B48,0.15% P ) P30 min/SHEBH K (3% T
KBRBREN,0.15% HEE,0.0002% HASHBRMN) + 8
BELAWENW, TR (10% KEEBR) E S min,
Bio-Rad 2 &) Model 583 BI TR HL T4, lB4H, B4
LHEABREEE (LR RANEERA R 53
BER)FITHRELES, FHEUEE T Y 10% KH
ALK T 100% 8 — &R,

3.pM3 AN ERA TR . BAFBIKFERY
J& PCR 741 QIAEX [T % BHGRA ] & (Qiagen,
Chatsworth, CA) #fi ft /& /i ABI 377 # (PE
Biosystems, Foster City, CA) H 3l ¢ 4303 17 XL 3
FFo ML Bk R, RANBS A 0T HEE: G4A

(GG.GA #1 AA) .C14T(CC.CT #1 TT)., 3} H &M
XML ELTFREEMNA &, NEE AL
£l G4C14 1 A4T14, 4y B # B GC/GC, GC/AT
AT/AT =F B ERIEEH R,

4. G525 B R B O SRR R
R A p73 Fe N & B A5 R B BN RU7E 5 ) 5 5 BR 4
ZESHHES, LEHEMEEE logistic B H T
BHAEE (OR) K H 95% vl {5 X [8] ( CI ) /R M X
BE., IERNSEITRES I BEERE, BitK
JHF B AL/ AT B RE SR 8 VR AR SH+ 20 < AR
8. ARSI H SAS 8.0k,

5 =R

RAIA T RAMMEN RS FHFERERT
it B, WAEREAREEES T RA
(58.1% wvs. 37.6% ,P<0.001), KAH36.9%H)
EEREBRREERE T 8 0/F, BERTHE
HK12.3%(F 1),

R RHIE R R — RS R E R
W4l (n=425) x4 (7 =588)

R w mmme) Am W% | o
FW (%) 0.693
<60 247 58.1 349 59.4
>60 178 41.9 239 40.6
51 0.376
= 291 68.5 387 65.8
§'a 134 31.5 201 34.2
R 48 R B <0.001
R 178 41.9 367 62.4
% 247 58.1 221 37.6
FiHRGGR R/ 4F) <0.001
0 178 41.9 367 62.4
1~28 90 21.2 149 25.3
>28 157 36.9 72 12.3
* W R

EFTA 588 ZXT B4 H,p73 G4C14-A4T14 B
EEIHEHFBEYMESLAE XE T Handy-
Weinberg AR ELERERERITHFENL(Y =
0.518,df=1,P=0.472), Hi 5t AR H ABHR
Tk, p73 HEEERA 4 A K I 5 g XS B %
RPAMNTER 2, 425 BIlE R EF60.0% K GC/
GC,35.1% 3} GC/AT,{L4.9% K AT/AT, Xt B4
GC/GC.GC/AT #1 AT/AT 3 F 24 4% %I Bt 5§ & 45 &
SH1450.2% .42.2% F17.7% , 2R BE R FE
X(x*=10.36,P=0.006), AT SpfERIFE 5% HIH B
ELOFXEA(P=0.0018), B REFM AT L5
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Bt A RPER. £HE logistic /113447
BB ERFMER G, 5% p73 GC/GC BfF
R R B i, ¥50F GC/AT B {5 R K R B & il &
XU A% 30% (95% CI:0.53~0.92), #H# AT/AT
AR R B R B XU R K 55% (95% CI:
0.26~0.80),& 3F GC/AT Fl AT/AT H:H &, Nk
1E OR 70.66(95% CI:0.51~0.86) (% 2),
SRESMHERER TR 3,p73 HH AT #4E
RRR P E R ERE (K60 %) B E FE R A
B> W/E)PRINHE, BEHEHRFAER
Tk, a0 2 logistic BIHER, RAIFBAE EZHR
PI3ERTFMBEEARLEIEM, AR, EH%
THEBER G, BEERMEEEN GC/GC AR
HA 53R EH #EH GC/AT 8t AT/AT BfERI
BRI 2R 3 A E A, R 9 0 XL 18 i 7 3K 6. 26 /% (95 %

CI:3.78~10.36),
i it

A REREHR p73 £ H 5° UTR G4Cl4-

AATU BERZBH S EABOIES RS X,
3 F PCR-SSCP iESE X B M s 4k F R 2B SR

p73EAE pS3 A EE 63% W F 5 FE #,
HEAEILTTHE pS3 BAKBELE B i %
B p73 B E T B AT LUE S S TR 6 40
AR R, RIENFREEA T 4 p73 BEEHEE
WK ETE R, RIEEBRRNRNEEED
BB, B, p73 B AWA T B i BY U B A K
BT “— 1 HEHE, WAHIE”, BT p73 G4Cl4-
AMTIA BTN T 2 548 FH SUTR B4
BFAEBGEA), M p73 ERERFAEFHELHRS
E_RE=ABFY X—FRBEARELY
M mRNA By Y) i & A Y2 T8k

FEFEAX BHREARMBEABEFITT
p73 G4C14-A4T14 ZHE S LR MBER X R,
HABRWR-ITETERIABNAR,. 2HT
4 PIRBHEEN IR BEFXRB, EATRH
AT/ATRERBEFNAM B EEN R ERAELG R

£R2 p73 BRI RS 5 RS K ERXER
B (n =425) %t B (n = 588) N
G4C14-A4T14 o #ﬁzﬂz(%) O TS OR {E(QS%CI). OR 1H(95% CI) ‘
GC/GC 255 60.0 295 50.2 1.0 1.0
GC/AT 149 35.1 248 42.2 0.70(0.53~0.90) 0.70(0.53~0.92)
AT/AT 21 4.9 45 7.7 0.54(0.31~0.93) 0.45(0.26~0.80)
GC/AT + AT/AT 170 40.0 293 49.8 0.67(0.52~0.86) 0.66(0.51~0.86)
AT BAE5H 0.225 0.287 P=0.0018
* ZEEK logistic BIFMT, LE R MM RiTRERKIE
£33 pMBHFRERULKFSHBERENS B
FRE(n =425) St B8 4H (n = 588) OR fH(95% CI)*
T B GC/GC GC/AT + AT/AT GC/GC GC/AT+ AT/AT
W RRL(%)  BIK ARE(%) AR WRE%) K mm(w) oo cc  COATHATIAT
FER(F)
<60 147 59.5 100 40.5 166 47.6 183 52.4 1.00  0.60(0.42~0.85)
>60 108 60.7 70 39.3 129 54.0 110 46.0 1.00 0.75(0.50~1.14) -
3]
2] 174 59.8 117 40.2 188 48.6 199 51.4 1.00  0.60(0.43~0.83)
Z 81 60.5 53 39.5 107 53.2 94 46.8 1.00 0.83(0.53~1.31)
A B (/) F)
] 105 59.0 73 41.0 182 49.6 185 50.4 1.00  0.68(0.48~0.99)
1~28 56 62.2 34 37.8 83 55.7 66 44.3 1.00  0.75(0.45~1.28)
>28 94 59.9 63 40.1 30 41.7 42 58.3 1.00 0.47(0.27~0.84)
AR
L33 110 59.5 75 40.5 1.00 0.69(0.48~0.97)
3] 71 58.7 50 41.3 295 50.2 293 49.8 1.00 0.71(0.47~1.07)
/NGH S 25 61.0 16 39.0 1.00 0.64(0.30~1.28)
i 49 61.6 29 38.4 1.00 0.60(0.39~1.00)

* ZHEXK logistic HAMHT, UER HHAMFITRERKIE; # HMAMEEXARE BEEREBEMRSLES
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(L H5 TH AL T8 P Bl 2L R 0 B B0 ) A R Bk
17— BB/ NEA B FR I 5T B (B4 I8 F R — 3K,
o B 3 VAN BF T 4 4% Xof B 4 () o R A3 R 3 R 1
WA, WA EBRA AT EET . B EB—
R, BT Z 0B R B4 AT B 7E B X B N L
EEEMAFHENER L, URBHE P — M A3
TEREASRERBENAEHNSGER. HPZBREMH
REFHET PCR-BBHIUEKERBEESE(RFLP) FE
RAH p73 C14T i S AR, B A< B BF 53 /N4
KT A AIT4R 1 B BT 3§ PCR-CTPP 5 ¥ (4 I M8 %
Sl HEY B AR S AR E) RAE N p73 G4A fi2
AR MABRRAET RSN EES L
58 1) PCR-SSCP Kk, HH#fT TEREMERNF,
S FENAFABAITREESHERA—BWER,
L8R, i FAH 5T B 7% B A1 xf BB 4 B0k B E B fA
B, Ve R T RBTRETE , (EOE A X AR IS M B X A
kSR RNICE, D &3 — 5 EHE S Pt F
XEHEEHTTHE, BAFEENE RN ZC 2%
BT R/, WA, B FRAIFI RS FRBIET
LA P, o] BEFE 7E 15 S A , (B A B 5 3 1
BadmREsk, BamFNERTREX -5
EFEMNRBZREX B, BEHBHAEZERAR,F
B A X A B 9T B S B o

25 b TR, A BF 508 i — A X RRE AR B
SRR KM p73 #E S’ UTR WAL EH AT
ey AU RE 5 o B UK A BERT R 8 15 5 Rt
FR, X — XA BHE S I REE P RIEE
Ja AT BAE N I B B EY 22—,

2 £ X W

1 Zhou BB, Elledge SJ. The DNA damage response:
checkpoints in perspective. Nature,2000,408:433-439.
2 Kaghad M,Bonnet H, Yang A, et al. Monoallelically expressed gene

putting

related to p53 at 1p36,a region frequently deleted in neuroblastoma
and other human cancers. Cell, 1997 ,90:809-819.

10

11

12

13

14

15

Jost CA, Marin MC, Kaelin WG Jr. p73 is a simian [ correction of
human] p353-related protein that can induce apoptosis. Nature,
1997,389:191-194.
ZhuJ, Jiang J, Zhou W, et al. The potential tumor suppressor p73
differentially regulates cellular p53 target genes. Cancer Res, 1998,
58:5061-5065.
Cai YC, Yang GY, Nie Y, et al. Molecular alterations of p73 in
human esophageal squamous cell carcinomas: loss of heterozygosity
occurs frequently; loss of imprinting and elevation of p73 expression
may be related to defective p53. Carcinogenesis, 2000,21:683-689.
Ryan BM, McManus R, Daly JS, et al. A common p73
polymorphism is associated with a reduced incidence of oesophageal
carcinoma. Br J Cancer,2001,85:1499-1503.
Hamajima N, Matsuo K, Suzuki T, et al. No associations of p73
G4C14-to-Ad4T14 at exon 2 and p53 Arg72Pro polymorphisms with
the risk of digestive tract cancers in Japanese. Cancer Lett, 2002,
181:81-85.
Huang XE,Hamajima N, Katsuda N, et al. Association of pS3 codon
Arg72Pro and p73 G4Cl4-t0-A4Ti4 at exon 2 genetic
polymorphisms with the risk of Japanese breast cancer. Breast
Cancer,2003,10:307-311.
Hiraki A, Matsuo K,Hamajima N, et al. Different risk relations with
smoking for non-small-cell lung cancer: comparison of TP53 and
TP73 genotypes. Asian Pac ] Cancer Prev,2003,4:107-112.
Niwa Y, Hamajima N, Atsuta Y, et al. Genetic polymorphisms of
p73 G4C14-t0-A4T14 at exon 2 and p53 Arg72Pro and the risk of
cervical cancer in Japanese. Cancer Lett,2004,205:55-60.
Mai M, Yokomizo A, Qian C,et al. Activation of p73 silent allele in
lung cancer. Cancer Res,1998,58:2347-2349.
Nomoto S, Haruki N, Kondo M, et al. Search for mutations and
examination of allelic expression imbalance of the p73 gene at 1p36.
33 in human lung cancers. Cancer Res,1998,58:1380-1383.
Concin N, Becker K, Slade N, et al. Transdominant delta TAp73
isoforms are frequently up-regulated in ovarian cancer. Evidence for
their role as epigenetic p53 inhibitors in vivo. Cancer Res,2004,64:
2449-2460.
Stiewe T, Tuve S, Peter M, et al. Quantitative TP73 transcript
analysis in hepatocellular carcinomas. Clin Cancer Res, 2004, 10 :
626-633.
Hamajima N, Saito T, Matsuo K, et al. Polymerase chain reaction
with confronting two-pair primers for polymorphism genotyping.
Jpn J Cancer Res,2000,91:865-868.

(cHs H A :2004-06-10)

(R T )



