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p73 polymorphisms and clinicopathologic characteristics in
breast cancer
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ABSTRACT Objective: To evaluate the correlations between p73 G4C14-A4T14 polymorphisms and
clinicopathologic characteristics of patients with breast cancer.
Methods: A total of 170 patients with breast cancer were genotyped for p73 G4C14-A4T14
polymorphisms by Sequenom MassArray® iPLEX GOLD System. The correlations between
polymorphisms and the age of patients with breast cancer, or tumor size were analyzed by t-test;the
correlations between polymorphisms and clinicopathologic characteristics in patients with breast
cancer were analyzed by y’ test; and the relation between polymorphisms and the efficacy of
chemotherapy for breast cancer was assessed by logistic regression.
Results: There was negative correlation between p73 polymorphisms and serveral
clinicopathological characteristics, including age, tumor size, menopausal status, TNM classification,
pathological type, axillary lymph node metastasis, estrogen receptor, progesterone receptor, human

epidermal growth factor receptor 2, and pS3(P>0.05). The frequency of GC/GC genotype in
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patients with “triple negative” breast cancer (estrogen receptor -negative, progesterone receptor-

negative, and human epidermal growth factor receptor 2-negative) was higher than that of patients
with non-triple negative breast cancer (78.9% vs 57.6%, X2:5.741, P=0.017). P73 polymorphism

was negatively correlated with chemosensitivity for anthracycline-based chemotherapy (P>0.05).

Conclusion: P73 G4C14-A4T14 polymorphisms are positively correlated with triple negative

breast cancer, and the patients with breast cancer who carry GC/GC genotype may have bad

prognosis.
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p73 FEH J& pS3 M R E R bt 2 —, HIEHE AL
F ARGk 1936.33, H gt 1 8 H i 7E 4544 |
Difig b5 p53 AL, EA 7 SR PTE p21WAF1/
CIP1 4% p53 WAL A, 114§ 1E 8 Fnf% AL i M i A4,
PEFEF TR ThEE " R p73 JEI A Ny — R
PEAE LN . BFAE B BN p73 FEIK S 2R R Y
KA RBAWUGA — M, p73 ZHEE 2 4
BT 4 A 14 60 b, FAAEPAS A SR B
19 N 5 R IEE I (G- A) L R 0 s I 5 g U s I (C—
T) BUA% 11 R A B & 4 1) 2 50 (G4C14-A4T14),
EAES ST AUG ) B ITE — 1250454
R p73 FHFRE M, HATHF R O BoR p73 &
GAC14-A4T14 Z3ME 5 M B A o, BA7
TEFGE AR I 22 5], p73 EZEM S TR
Ja s DRV AT e B AR AR D T8 H R R
G2 F] p73 HEIH G4C14-A4T14 250 57 IR R E
Y2 FR R AE O HRGE . 28 BUE S A AT p73 A
GAC14-A4T14 Z351% 5 ZL %98 Ik R % 22 250 A
Ktk , BEHINZZ S MAAEZLIRETUS P mE.
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1.1 ##l
1.1.1 —&FH

170 151 L R 98 KB 3 2 o o PR R Bl R~ o 5 —
= e PN 43 b 2L R ARk R i B T e A 5 LR s
2010 4F 1 H 2 12 A EGa i 8, ¥ PR X
PGP, 4FIE 31~80( 34 50.1) & . BE
KR, BRI, AYLRTH R B2 AT P
BT, BRRFRE D —RE R R RAE S E
SCHA LI R . BRI R R T g
SERYIE SR, MR B o PR AJCC  BRRT E . i
A IR R I AR 1~12( 1 4.7) emo 5 H 2 0 4 1577
T A 128 4], LAY 42 ], TNM 431
I #1910 %1 (5.9%), 1198 fl (57.6%), MM 62
(36.5%). 120 I FL 90 B E 2 S AR Y (%

BT 8% 2 80~100 mg/m?) 1 A Fi 7 4 Bh Ak #3677 (1L
J7 ), H CEF 7 22 4, TEC Jr % 98 i, 4=
Y aFbkim T, T R 3 AEL, 2~3 Y
TR VER TR
1.1.2 EEXF FBLE

DNA #2 B ) & & 22 B Omega 28 ] 7 fi;
SpectroCHIP ifs A, H 35 5 #£ {¥ (Nanodispenser
RSI000 v1.2.1) A& MALDI-TOF-MS % 3% [E Sequenom
YNEINSTe

1.2 A&
1.2.1 #FARLEH DNA I

DA RE BHAE R RS, MRFLE S
T RAS AR KN 2 mL, JFE TR R A
WEPLEEE h, 40 CLRAF; DA DNA 2RO & 42
I DNA (Ut B484E ), DNA fRFF T -70 C&H.
1.2.2 31 #&it s A

inE i SN SR AR IR I e S E A7 X VA=
# H Sequenom MassARRAY® Assay Design 3.1 L
4 ( 3£ B Sequenom A F] ) & it £ & PCR %¢ 57 1k
851 Y M S IR 5 Y, B S IR A WA )
(Invitrogen) 1 T 5| ¥ & M. H H £ X p73 G4A 1Y
PP 8519 M 5'-ACGTTGGATGGGTGGACTG-
GGCCATCTTC-3" #l 5-ACGTTGGATGTGCTCAGG-
TGTCATTCCTTC-3', ¥ ¥4 R Bt K &4 98 bp; H6i
e AE A 5] ¥ K 5'-CCTCCTTCCTGCAGAGC-3', 3
IR 7T Bk N 5082.3 D; £ iE i BAgH 5L A,
W) 53 i iy 5353.5 Dy A4 AE AR BRLGCEE G, D 4y
TN 5369.5 Do EF Xt p73 C14T (45 5 P9 3
5] ¥ K 5'-ACGTTGGATGAAACGTGGTGCCCCCATC-
AG-3' #l 5-ACGTTGGATGATTCCTTCCTTCCTGCAG-
AG-3', P BAK R 116 bp; BLGREEZE(H 9514
1 5'-ATTCATGCAGAGCGAGCTGCCCT-3', ZE {1 5]
VIR 73 ity 7024.6 D A IR BLGREE €, W43
TR 7271.8 Dy #7 AEAREAREIE T, W43 Fr &
# 7351.7 D,
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UL 4l 4k J5 i 56 4] DNA 0 8 2 R 2
100 ng/ul, FEBETFMFRRALAN 1wl #5 T 384 4L
B b, SRIG I PCR 47 58 1K 22 4 52 07 ) 1 26 3k 32
WF: 0.1 UMY Taq RAMWE, 100 ng HEHZ DNA,
% 2.5 pmol [ PCR 514, 25 mmol [ INTP, PCR
JREZ&AE e 95°C 15 min, 4RJ5 95 °C 205, 56 C
30s, 72 C30s, FEH 45K, 72 C 5 min. W
0.3 U A AR mal 2 8l i il (shrimp alkaline phosphatase,
SAP) BRI ANTP,  FAGKHE AT fft s )7 38 3xF 45
5.4 pmol B4 IEAH 5] ¥, 50 pmol AY ANTP/ddNTP
IRAEY, 0.5U ) Thermosequenase DNA 5 [iff,
SR 254 94 °C 2 min, SR )5 40 MG 94 C 5 s,
52°C 5, 80°C 5. RN HHMAEBLEL 20 min J5
2 3 85 BEAUS RE T SpectroCHIP (Sequenom) it F o
SUREJE A0 FH 5 5l B O e WO o P, R AT )
Ioinis (SpectroREADER, Sequenom) yoRIUR
1.2.4 LT 57 2R

HE 5 A 988 J7 AL R I M AR M (Response
Evaluation Criteria in Solid Tumors, RECIST) O SHATIT
SOEH, B HEELE M (complete remission, CR),
A A (partial remission, PR). aE (stable disease,
SD) FEIR FE R (progressive disease, PD),CR+PR A5
AR T ARRA i 0 kb Rk 45 34 TG b 8 s
Sk BR BN A A g 4 B U)K S A o B 58 A %
fi# (pathologic complete remission, pCR),

1.3 FitFELE

IV 1 SPSS18.0 G it 4 % B4 #E A7 Ge 12 4k
i PL 7 K50 H 1 R 45 A Hardy-Weinberg £,
DLt Rr 36 3 B A [F) 5 PR 70 55 2L IR R B AR . IR
SER/NAR S s DL K38 40 BT AS [R) 6 5 78 5 L
I W R B 2 B0 AE OG5 B FHAE S5 14 logistic 7]
A5 L (odds ratios, OR) I 95% I fE X
[8] (confidence interval, CI) LA 43 #fr Al b 48 AS ) 2
RSB ALITITRCZ R O &R, IR HERRAEIS . 48
ZOIRDL . LR R s M AT O R IR I R A5
Wi, Lh P<0.05 2R A Geit 428 o

2 & R

21 p73 EEBMEMEREIAREDIHN DT

170 ) FL B 98 4 AT/AT, GC/AT Fl GC/GC
SRR A, AR B W 1, 2 iR p73
FE AT/AT, GC/AT Fl GC/GC FE PR LS 2 43 551 Sy
2.9%, 34.7% F1 62.4%; AT Fl GC 25 i K 47 5 43
B4 20.3% F179.7% . 170 I FLARJE H p73 3 K A
53 A5 B R AF A Hardy-Weinberg 38 15 - (x'=0.492,
P=0.782),
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Figure 1 Schematic diagram of the AA, GA, and GG polymorphism of G4A in p73.
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Figure 2 Schematic diagram of the CC, CT, and TT polymorphism of C14T in p73.
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P GC/AT R L AR i ;R 3 138 50.8 7, ik
kA3 B AR 4.7 em; 106 ] #57 GC/GC % K AL Ay
TR R B4 49.7 % A MY HAS 4.8 em;
AR . R KANILEZ R TSI =R X
(P>0.05),

2.3 p7T3 HEESEMEARERKFESHXF
p73 FEH GAC14-A4T14 L3505 7L IR B
ML 2R O0 . TNM Z0 3 g B AL RS ik L 2
R MEE 2K (estrogen receptor, ER). 2B
# 21K (progesterone receptor, PR), ANFE KA K H

F 2K 2(human epidermal growth factor receptor 2,

F1 p73 BEEZEUSIAREIRKRIESHINXR /5] (%)

HER2). p53 % JC W] A0 C 1 (P>0.05, % 1), =
B L B8 P GC/GC A GC/AT+AT/AT FE A ?F'JbFﬁ
KN 78.9%(30/38) Fl 21.1%(8/38); Ak =
FLAR I T GC/GC M GC/AT+AT/AT % iﬂi%ﬁzﬁ
SN 57.6%(76/132) Fl 42.4%(56/132), = FHMEFL
Ji g 2E A AR = B L e L ) 22 AT e R X
(X’=5.741, P=0.017, % 1),

2.4 p73 BEESSMSILARRE T BRI T HEE
120 191 L B¢ 98 b Ak 97 808k 4 (CR+PR)AT/
AT+GC/AT 1 GC/GC FE K RS 2 43 51k 36.8% Fl

Table 1 Correlation between p73 polymorphism and clinicopathologic characteristics in breast cancer/No. (%)

SR
[iZRELE S 38 n ‘ P
GC/GC GC/AT+AT/AT

Il R 331 0.593 0.441
[ +1 108 65(61.3) 43(67.2)
m 62 41(38.7) 21(32.8)

9 B2 TR 1.065 0.302
R e 128 77(72.6) 51(79.7)
HAh 42 29(27.4) 13(20.3)

R8s Tk L 4 54 RS
H 99 63(59.4) 36(56.3) 0.166 0.683
J 71 43(40.6) 28(43.7)

Y ZARBL 1.102 0.294
4 25T 99 65(61.3) 34(53.1)
piEEY 71 41(38.7) 30(46.9)

ER
FF 101 65(61.3) 36(56.3) 0.426 0.514
B 69 41(38.7) 28(43.7)

PR
FRPE 79 49(46.2) 30(46.9) 0.007 0.935
B 91 57(53.8) 34(53.1)

HER2
PR 54 32(30.2) 22(34.4) 0.323 0.570
Bk 116 74(69.8) 42(65.6)

p53
FA: 75 51(48.1) 24(37.5) 1.823 0.177
B 95 55(51.9) 40(62.5)

= B PEFL IR
£ 38 30(28.3) 8(12.5) 5.741 0.017
w 132 76(71.7) 56(87.5)
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63.2%, ALIFAEURL (SD+PD) 1 HE B 35 45 %< 43 )
9 36.4% F1 63.6%; pCR ZH AT/AT+GC/AT F1 GC/
GC BLH BRI R 450 35.5% F1 64.5%, 3F pCR 4
FE R BUBCR Ay R 37.1% Fl 62.9% ; HURZH LA
HURAL, pCR 4LAEE pCR 4117 2 R LS5 X

®2 p7T3 ERSEMSIARELTERERXER / F (%)

(x’=0.002, P=0.966; x’=0.025, P=0.874), #i} GC/
GC 3 AR i) 2L M 68 5 #8407 AT/AT R GC/AT ZE A
AU LR e B, PR A AT UM 25 S o ge it
FENX(FR2) .

Table 2 Correlation between p73 polymorphism and chemosensitivity in breast cancer /No.(%)

I R BE A OR S A OR
FEH A n P P
CR+PR SD+PD (95% CI) pCR 4k pCR (95% CI)
GC/GC 76 55 (632) 21 (63.6) 1 20 (64.5) 56 (62.9) 1
AT/AT+GC/AT 44 32 (36.8) 12 (36.4) 1.009 0.984 11 (355) 33(37.1) 0.970 0.950
(0.414-2.461) (0.372-2.527)

3 i #

p73 Bl TRER AL @ e i, IF B g
5 ) B B AE 5 A A D) RE ¥R 5 pS3 B A AR,
PRI AT NIA R B S — AW A A BB 04 4 S 410 9 5 1A
{0 p73 FEFARRZ A PPREM RN, p73" /IEOE
TCRhE Ty BB G e A Uy RV e g i Y
N p73 A AR SR G, HE Sk MR gT U R K
M p73 FHMRAE, MR &I p73 FEHAEZFh
ik B,

58 7R p73 LN G4C14-A4T14 255
i 8 2 o5 AU AH DG . Wang 25 %t 26 1 gt <7 fF 5%
(A5 8148 13l JihJd £ 35 A1 8150 1) fdt B o R ) gk 47
meta S M7, K p73 M G4C14-A4T14 £ 75 AT
S FE R AT 3 R U L 45 B Sk SR
G2 P I W fE B M B N 2T £ B p73
FH G4C14-A4T14 2355 H R IR 5y b A1
Ko Yu %5 PUNE 23 WA SE (4175 6635 iR R
17378 GilfeHEXT R ) HEAT meta 38T, KB p73 3
GAC14-A4T14 Z 5 W I AR E FF M0 45
o 958 0% 95 AL %% YD AH 56 5 Liu 55 1 X 27 35080 37 B
8 (A2 8017 il JifrJq F8 2 1 11610 5] {gkt B X L )
PEAT meta 530 M7, & B p73 3K G4C14-A4T14 £
A AT/AT PR AL 5 22 Fh b Jeg 19 s IXUR: b 2%
s AT 3 E B & B AT/AT K AL i
B IS NG N DN O a5 i S|
ERENFH AN %M R AT 50 )2 B &
IAT/AT FEPH A 0 28 G 45 B s . Sk S0ER b e
TR At ek 96 1% 2 9 AU o

p73 3 F 2 35 M 5 2L IR e RIS IS 19
#IEAR D, Huang %5 UEsst B A 200 45131 15 9 A1 282
151 fat B ok BN BE Y p53 3L [ Arg72Prop Al p73 %
GAC14-A4T14 R R Z S AT R, &

PR 4 2 18] p73 JE K G4C14-A4T14 FE K AU o) A
WOR 2R GRS, WIEH NN p73 K
G4C14-A4T14 AT IR Z 5 S H AR AR 0 2L IR
958 ARG TG ] 8 56 2 o L 45 ™ X 526 191 FLAR I £ (B
N BE VN 7.3 4F ) #E4T p73 F I G4C14-A4T14
PAGAFIR Z PRGN, R IR 4% LRI G 3k
K % 2k AT/AT, 39% & GC/AT, 57% } GC/GC;
Ay GC/GC FER AL 2L 5 4 B AR AF R FTC
ARy R 78.9% F 74.2%, SH#EH: AT/AT B
GC/AT SEF R FLIREM L, 25 A5 IT¥E
X, GC/GC H A 7 2 2L A g8 5 A6 A7 R TS0 A A2 1Y
TSz WUE R F 5 FEFIAK p73 3K G4C14-A4T14
Z A GC/GC & A 78 55 7, 98 45 2 1) T BH I A
Ko ZHIEFLIRIERE R BB R, WER2ZE,
H A TG B X R iR T O 2 Y, AR B R BOR
p73 JEH G4C14-A4T14 Z M = M 2L IR W
FEHK, ZBAMEFLIRE T GC/GC FE R AR B
TR = R, 54 GC/GC FE IR AU 1 FL R
FEHRERETG AR, 5 Li % " Airse et R —a.
p73 FEH G4C14-A4T14 L7555 s 17 i
R SE R IRIELE AR —, =ILHE " X 165 L
JiT5A (DDP) R (CBP) 2 = #EAT 4657 B e IR/
21 B il g H B UEAT pS3 AR 72 S F Arg-Pro 275
I p73 % 2 bW 7 GACI4-A4TI4 Z BT, %
B p53 i p73 3 A 5t AR 2 45 5 i 1A /)N 20 A A o
AT LS 259 o AL IT SUBPE A 5. Chen
VR SE 2 B p73 FE N G4C14-A4T14 Z 84T
LS Bl 95 00 g i g £8 2 % 5 G At A A SRR
17 Liu %5 U007 R &0 52 56 o R IR Ak 2N s R s
MO RR AS49 F1 PLS, [R5 Fd 40 i bk 247 p73
552 4 BT G4ACI4-A4TI4 Z BRI, & 30 A
JIR 95 21 AR A549 F1 P15 By 3 X R4 5o AT/AT
L GC/GC, T2 M Ak 34 % 30 1 #h G0 175 5 1) 240
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MO T, (H P Z (0] Y 4 i s B IR n 3. B il
WS TG FE L /EHEIN R pI3 5 248
T GA4Cl4-A4TI4 Z 25 5 N\ Jili B 9 240 Jf bk X 5 40 2
ALY T B URPE T B O R . AR R
miwﬁﬁpBﬁICMMAMM§M%%%ﬁ
X IR AT BUBPE AR OG . DL B B SE A

B 22 2l BE 5 p73 2 F 2 A M A8 K (5] b g v A7 7E
25K

Zr b ik, A F5E R ] p73 & K G4C14-
AAT14 2505 =B 2L B E A0 G, #4F Ge/
GC RN A LR B E BTG A R (Hik4sie
W 2 RFEAS i AT Bl 7 i — 2D ik
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