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[ Abstract | Objective  Programmed cell death gene 4 (PDCD4) is a tumor suppressor gene, and
plays an important role in regulation of cell apoptosis. The study was to investigate the expression of PDCD4 and
its correlation with clinicopathological characteristics and prognosis of triple negative breast cancer. Methods
A total of 176 patients with pathologically diagnosed triple-negative breast cancer and complete follow-up data
were subjected from Department of Breast Surgery in Guangdong Maternal and Children Hospital during Jan,
2007 to Dec, 2012, and all patients were women, with a median age of 44. PDCD4 expression in the 176
specimens and 10 specimens of para-tumor breast tissues was detected by S-P immunohistochemical assay. SPSS
13. O statistical software was used to conduct Chi-square test, and Kaplan-meier and COX proportional hazards
model was used to analyze the prognosis. Results  The positive rate of PDCD4 in the tumor cells of triple
negative breast cancer was significantly lower than that in the para-tumor breast tissues (44.8% wvs 90.0% ,
P =0.005). The loss of PDCD4 expression was closely correlated to tumor size (r = —0.270, P <0.001),
lymph node metastasis (r= —0.240, P =0.001) and histological grade (r = —0.206, P =0.006). The
median follow-up period was 42 months. The disease free survival and overall survival rate was significantly
higher in PDCD4-positive group than in PDCD4-negative group (P <0.05). Cox model revealed that PDCD4
expression, tumor size, and stage were independent prognostic factors of triple-negative breast cancer
(P <0.05). Conclusion PDCD4 expression is down-regulated in triple-negative breast cancer, and the

loss of PDCD4 expression is correlated to poor prognosis. PDCD4 is an independent prognostic factor of

[BEEE] 52, E-mail ; drhuangzh@ 163. com
[fE5EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20131219. 2213. 017. html(2013-12-19)



536 455 5 M o= FE B OR %
J Thid Mil Med Univ

496 2014 43 A 15 0

Vol. 36, No. 5
Mar. 15 2014

triple-negative breast cancer.

[ Key words |

Corresponding author; Huang Zonghai, E-mail: drhuangzh@ 163. com

VTR, JE R R 28 3 Ak #9843 24 Luminal A |
Luminal B, AZ83 A K 73244 2 (human epidermal
growth factor receptor 2, HER2) FH 4 M = A 4 FL iR
St o Hep ) = B LR R R LM WE ST A BN
FHME 22 321K (estrogen receptor, ER) (22 K Z (K
( progesterone receptor, PR) ;& HER2 Fik¥ A, H
HP R Z GRS . O T X — R iR T
FS 25 A BRI T SRR R 2R R AT e AE
SIE A mTOR {5538 B R k8L, 59k =
FIPEZLI AR b, = B ZL AR th i R 1k 1) mTOR 3%
IRFHE ) HE7R mTOR A] BB AE — BH 1 L A o 1y 2k g
W AR Y R R 40 M B8 T 3% R 4 (pro-
grammed cell death gene 4, PDCD4 ) J& —Fh#9iE FL H,

J& mTOR {5538 i T U7 1) B 240 0, 200 4 i 0 T
HIFEERT . PDCD4 £ = fﬂ%ﬁ?LH&ﬁE@%@iﬂs'fﬁﬁ
LIS PRI KR B AN AEE APTTER il
e T7 A = BAPEF LI PDCD4 ek, IR

5 =AM BUE KR
1 #REHE

1.1 EHFH

2007 4F 1 F 7 2012 4F 12 H i) ) 7545 0 40 5 £ B 5L Rt
LA FLIYE B 1148 5], oA B BTk} 56 3% 1) = B ZL R
g 176 B, i 30 FL IR R 1 15, 3% , [ B ¥ ik, AR IS
25 ~T71 % R4S 44 B 2R 5 B Ga s AL IR S =
IR . BB RFT AR 24T M7
1.2 PDCD4 &9 %, % 28446

Pt PDCD4 Z 7i BEHT RN § Santa Cruz 23w, TAEW BN
1:100, Gl ALk A S-P ik iR F & A 8 dE il Hr A Al .
R A WO & AR P AT, BB 4 um A
BEY) R ,62 CHtR I 1, — R R RS K KRS,
0.01 mol/L #Ii%ER %1 (pH = 6. 0) Sk b A& 2, X ZE K wj ks
33,30 mI/L it EAL A ERIFE 10 min DLHER P PE L A AL
WIS M, PBS whyk 3 3,50 o/L mel?%EIEEI (BSA) E & &

O8IV

h"\.,‘. ~j;, <

.Qi o By “'@Eyﬁk’,""’ ‘:u o S\ g‘é ,fw#g, X, ;1:’4,
O d t-a, »{ ﬁ/‘ s vﬁr j‘-" T
VS 7, f‘»l;_-’, { : i f{‘};{\%‘b&b&f!a";;?he":‘ }1 =

4 “"*”‘k '
LA
g P
'—" &
;’ -5 '3_‘ .M @

triple-negative breast cancer; programmed cell death gene 4; prognosis

P41 20 min, % i—Hi (Gedt PDCD4 Hifd,1:100)4 Ci, =il
SEA 30 min,5 min PBS #hk 3 3 INAEM R —Iia ZREE
15 min,5 min PBS % 3 i, jiE /il SABC & = R I%HE 15 min,
5 min PBS #pyk 3 3, AR B A5, BARK ok, AN YL, 1
o SRR S < A0 B s A% B A o R A FH
PEYA AN L, BEIR 10 9196 55 1 5 3L 41 2U4F S P X HE
400 f55 @i T ARk D) R 4 10 AL, BOSH M 40 i CE 4yt
FE3ME . AR B Aok I IS <30% NI - ) s PR
HMIEL > 30% FBAPEC +) .

1.3 [

Bt O G B 5 B TS B . TOs A A7 B[R] 2 U
AFA B IR E B & s R ], S AR B E SO A
FAHMEZ LI SIS E T BT ], 425 Rl
P56 ~68 ™ H , PABEVIE T 42 A~ H
1.4 %itsaE

SKFH SPSS 13.0 iil#ift . R HLBCR A XK, S5 5t
LR Al Spearman 28 M KK B . R Al Kaplan-Meier 3 X} f %
I TCR A A B S A A LA T 40 BT, >Rl Log-rank 45 38 b3 AE
AR IR 22 57, 92 Cox Eb f5i) JRUBG 455 Y 43 AT 32 i) = BH 14 L
Mg TG R & .

2 HR

2.1 PDCD4 £k 5
IEHFUME LR A e, PDCD4 3k FAIMAZ H (B 1A)
MR 412 rf , PDCD4 52 23 55 7 i 98 200 1Y 79 200 1t ot i/ 5%
Makzr (B 1B.C) . 176 f] f35 H, PDCD4 Rk FHPEH 79 Hl,
FHMEF RN 44. 8% T 5% 15 % LR 414+ ,PDCD4 PR
K%K 90.0% (9/10) , —HZAIHF BELF (X =7.726, P =
0.005) , = BAM:FLARE L 21 b PDCD4 %5k 3R B B AR T o541 41,
PDCD4 3k BH M 9 = B M 2L AR 98 v, 8 7 F 40 i i3 & 48 43l
(60. 8% ,48/79) , i T4 o 42 & 22 5] (27. 8% ,22/79) , Zl Jifi
¥ R R P 9 4i(11.4% ,9/79) . PDCD4 Riklikk 5
AR TC A (P >0.05) 1 5 s AR bk B 2555 R 4K
H M L2 57 A (P <0.05) , Wy ok (r = —0.270,P <
0.001) ,IKE LB H#Z (r= —0.240,P =0.001) , 414124
R (r= -0.206,P =0.006) ,PDCD4 Fikift kB (£ 1) o
Rl

@) 2',';*

A: B AR mIA;B: }iw@éﬂwme/ﬁ c w;,éﬂévémﬂeﬁfama#f
El1 PDCD4 ZEEIMBIAMBHATHRIE (SP x200)



% 36 B 5 M = EE K ¥ ¥ M
J Third Mil Med Univ

2014 23 H 15 H

Vol. 36, No. 5
Mar. 15 2014 497

®1 =[AHEIRES PDCDY Rz S5IEKBEEZHXR[41(%) ]

I RAFAE n PDCD4 * (n=79) PDCD4 ~ (n=97)
eI

<44 % 114 51(44.7) 63(55.3)

>44 % 62 28(45.2) 34(54.8)
JiEs B AR

<2cm 53 36(67.9) 17(32.1)

>2~ <5 cm 75 27(36.0) 48(64.0)

=5 cm 48 16(33.3) 32(66.7)
e 5

04 97 54(55.7) 43(44.3)

<34 43 15(34.9) 28(65.1)

>3~ <104~ 24 6(25.0) 18(75.0)

=10 4 12 4(33.3) 8(66.7)
HIEAE 272

1% 38 24(63.2) 14(36.8)

4% 47 22(46.8) 25(53.2)

I % 91 33(36.3) 58(63.7)

2.2 PDCD4 Kik k5 = (1M SUIRIE & % UG 69 % &
AL BT ] 42 A H o 121 Kaplan-Meier 343
BT PDCD4 BN PDCD4 [P 34 21 1 TG A 7 B ik A A7
&Ko G R PDCDA FHTELL I IO AT S B AEAT i 22 8 1)
WAET PDCD4 BIVELL, Wi 22547 B (P <0.05, 18 2)

o4 —~1:PDCD4+
e R -2 PDCD4—
=i lﬂﬂ‘l%

0.8 e s e ]| 2%
& 0.6
H 2
=
) 0.4

0.2

0 ®
0 20 40 60
Bl (o H)

- 1:PDCD4+

1.0
—— ~72:PDCD4-
Bobbort—rer- + 14
0.84 Lﬂl —+ 2. %k
",

i os
5
0 0.4 2
0.2
"s . : . ®
0 20 40 60

) (/1)

AR EH TR A A WA B BB EL A F WA
2 PDCD4 RIEE=AHIARBEEETEHXER

2.3 % W& Cox i) RUIEA R 8 TRE 947K 7T 4L %
ey = AP SUAR R TRUG 69 B &
RS MR EAR N 2R 2  PDCD4 Kk —E Y

A Cox HEAIXUBS AT , 2R FHZ 45 i 2E ( Forward Stepwise) J7 ik
T2 WRBUG M. S8R, IR HAR 73 ) PDCD4 ik
YRS B S I ER (P <0.05,% 2) .

x2 ZHREAREAREXERHESERSN

Wi H B SE Wald df Sig. Exp(B)
AR 0.139 0.367 0.144 1 0.704 1.149
IR B2 0.928 0.299 9.667 1 0.002 2.530
WEssE -0.106 0.206 0.267 1 0. 605 0.899
43 0.936 0.367 6.498 1 0.011 2.550
e 0. 064 0.276 0.054 1 0.816 1.067
PDCD4  —1.684 0.470  12.835 1 0.000 0.186

3 e

3.1 ZMHFURSE P PDCD4 69 £k

= BATE R R — R R S L T
WA, 5 ERELEE 1 10% ~20% , 25078 3 N kA
BR Wy RAEGEAL R o SR, IR SE e, IR 3R Br
A =B U 2, O T A R RS = B FL
I HeE ) T B HL o 25 49y 1 S J vk, Lehmann 25 1)
FER R AT = B L IR 43 6 AN A, 1P
BL1 B2 IM .M MSL & LAR %, H b BL &I B FriE i
FRAIBG 2 o (0 H AT 5E Y 10 & AR ic ke
N VA = B L9 TS 5 b o

FE P PRI AE T2 3 [H] 4 (PDCD4 ) 2 —Fh i 78 5t
K, A PDCD4 JERf FYefafhk 10q24 o 1E i
[A,PDCD4 £ Z A IE # 4120 &35, n IL-12 A S 1
AN Q1 O 1 O e A e Y O v 11
AR T & B PDCD4 38 [ 76 Z B e 248 fifg vh 35
IR RIS, ANl R | B LR R R
JEE TR 2 %0 3 L5 8 A M B R T A
Wen 2% Heg 1 IE % FLIR 4141 S48 JF A8 ( DCIS)
R 32 A R T PDCDA [R5, K5 1E % 3L
JRZLZIA L, DCIS Hr PDCD4 &3k /K42 5 R A, 1=
M58 PDCD4 B 9, 3B PDCD4 A fg 7
FUME R R R RA EEAE . AR A, =
BAESFL I 2H 4 PDCD4 PP Rk RN 44. 8% , 45
S o5 IE B 41U PHAME Rk S I B T e, 48 = MR
JgE A4k PDCD4 [ 3Rk sl 2k il g 5 HOG MR A
X, KT PDCD4 H H 41 E 7, 761 5 2L b 7 4n
Jifgrfr PDCD4 7K A % 1 T 40 i A% , A iR 55 0] % 3, =
AL IR 968 th PDCD4 (1) 2% 35 3K 49 2 o7 F 40 i ok
AWFFE &I AKT J2: PI3K {5515 S % v 51 22 04 41 il
7, fiEfs 45 PDCD4 2 (I 40 i s - o = BA
PEFLIE A2 PDCD4 2 [ 3R 8 A2 15 5 I AH O
J O S Y R it — 20



5536 B S M
498 2014 43 A 15 0

CEE NI S
J Third  Mil

Vol. 36, No. 5

Med Univ Mar. 15 2014

3.2 =ZMHIURSE T PDCD4 Kk 56 Rym A & &Y

FLARIE h PDCD4 ik S RR B R X R H
HIM AT, AWF5EH, PDCD4 19383k b2k 5 g 7
(G NRET o 2 QE DN 25 &N oY B N I L e
KO L 4 25 57 kR &, PDCD4 A 6
R . XA PDCD4 K3k (i 2 0 = B P LA
SRR BRI . Santhanam 25" F 57 26 W 7L IR
Faik I A PDCD4 23k 11 ik 2% AT B 1 5t 2 1 4R
AT 5 P8 10 8 T i 64 98 40 9= 6 7, PRtk PDCD4
FEIRMER AT RES = A 2L 1) = R 22 A K
3.3 = AMIUMSE T PDCD4 kL 5 FUS 6+ 4

F 5T F 0] PDCDA 338 8 s 5 2% 1 i 3 3 o L
L2 A, o B RRG , TS 2E HREas . AR
T, = BIPEFLIRE T PDCD4 Ik BATEE BA 4%
GrORE IR R R 2 0 RS o AR S T
/N, PDCD4 FH MR35 1) = B0 2L i 98 L T A A7 B
AAEEIE T R E , 2 ZE 55 Hr W 7R, PDCD4
FEIK 5 R AR K 4301 = B LR g B4 sk ST T PR
., PDCD4 J2& 40 i = ih) R 4 FE R, Lk R 8 o] BEL
b e A R T e A DT T AR R A e AR R
FNRE , X W] BEAE PDCD4 &3k B M 1) — B L I 1015
ZWRRZ —, AR, PDCDA4 2 R4 A i 5
%) P53 mRNA BRI 45 B F, PDCD4 23K 1) i
AT EEEA ] P53 mRNA (1) B, 530 P53 ik T
P X AT gL PDCD4 3k B 1 = B 4tk L g g i
JG 2T — AR,

W58 38 & B3 40 i b i) PDCD4 28 [ 3235 7K - 1]
SN G IRE 25 0 i it . Liwak 250 BORFSE K
B, PDCD4 ZR3K [k Ik v] 3 B0 2 TV 1 5 e %k 22 5% L
ALTi25 . Bourguignon %5 I % B PDCD4 ik T 4
A S BCTL I 40 AR MCF-7 %o} 22 22 L & M 25 42 Bt i
2y, WHLRE UL, PDCDA 63k 1 T I8 Bl i 2 ] i Jiyg 240
He A7 AN SRR T = B LR R E RTBR AT 2 A0 i
THAAT F B, = FHPEFLARIE H PDCD4 ik P
HHUG 220 g5 PDCD4 3Rk Bl 2R BEAK T HXHb 7 25
Y BURE A O, LA etk — 205

Zi LT, =B FLIE T PDCD4 Rk ik 5 %
WL, 7T e B LI AN USE, H PDCD4 323k il 2%
AT MR AR T, IR E T PS3 B Rk, X AT fiE
J& PDCD4 [ ) = [ 2L A8 T fs 22 A S AL

SE Lk

[1] Goldhirsch A, Winer E P, Coates A S, et al. Personalizing the treat-

ment of women with early breast cancer: highlihgts of the St Gallen In-
ternational Expert Consensus on the Primary Therapy Of Early Breast
Cancer 2013[ J]. Ann Oncol, 2013, 24(9) ; 2206 —2223.

[2] Populo H, Lopes J M, Soares P. The mTOR Signalling Pathway in Hu-
man Cancer[ J]. Int J Mol Sci, 2012, 13(2): 1886 - 1918.

[3] Lankat-Butigereit B, Goke R. The tumour suppressor Pdcd4: recent
advances in the elucidation of function and regulation[ J]. Biol Cell,
2009, 101(6) : 309 -317.

[4] Lehmann B D, Bauer J A, Chen X, et al. Identification of human tri-
ple-negative breast cancer subtypes and preclinical models for selection
of targeted therapies[ J]. J Clin Invest, 2011, 121(7) ; 2750 -2767.

[5] Reis P, Tomenson M, Cervigne N K, et al. Programmed cell death 4
loss increases tumor cell invasion and is regulated by miR-21 in oral
squamous cell carcinomal J]. Mol Cancer, 2010, 9 238.

[6] Motoyama K, Inoue H, Mimori K, et al. Clinicopathological and prog-
nostic significance of PDCD4 and microRNA-21 in human gastric canc-
er[J]. IntJ Oncol, 2010, 36(5) : 1089 —1095.

[7] Asangani I A, Rasheed S A, Nikolova D A, et al. MicroRNA-21
(miR-21) post-transcriptionally downregulates tumor suppressor Pdcd4
and stimulates invasion, intravasation and metastasis in colorectal canc-
er[J]. Oncogene, 2008, 27(15) : 2128 -2136.

[8] Li X, Xin'S, Yang D, et al. Down-regulation of PDCD4 expression is
an independent predictor of poor prognosis in human renal cell carcino-
ma patients[ J]. J Cancer Res Clin Oncol, 2012, 138 (3) . 529 -
535.

[9] Gao F, Wang X, Zhu F, et al. PDCD4 gene silencing in gliomas is as-
sociated with 5'CpG island methylation and unfavourable prognosis| J].
J Cell Mol Med, 2009, 13(10) ; 4257 -4267.

[10] Wen Y H, Shi X, Chiriboga L, et al. Alterations in the expression of

PDCD4 in ductal carcinoma of the breast[ J]. Oncol Rep, 2007, 18
(6): 1387 —1393.

[11] Palamarchuk K, Efanov A, Maximov V, et al. Akt phosphorylates
and regulates Pdcd4 tumor suppressor protein[ J]. Cancer Res, 2005,
65(24) . 11282 - 11286.

[12] Santhanam A N, Baker A R, Hegamyer G, et al. Pdcd4 repression of
lysyl oxidase inhibits hypoxia-induced breast cancer cell invasion[ ] ].
Oncogene, 2010, 29(27) : 3921 -3932.

[13] Wedeken L, Singh P, Klempnauer K H. Tumor suppressor protein
Pdcd4 inhibits translation of p53 mRNA[J]. J Biol Chem, 2011,
286(50) . 42855 —42862.

[14] Liwak U, Jordan L E, Von-Holt S D, et al. Loss of PDCD4 contrib-
utes to enhanced chemoresistance in Glioblasttoma multiforme through
de-pression of Bel-xL translation[ J ]. Oncotarget, 2013, 4(9) . 1365 -
1372.

[15] Bourguignon LY, Spevak C C, Wong G, et al. Hyaluronan-CD44 in-
teraction with protein kinase C( epsilon) promotes oncogenic signaling
by the stem cell marker Nanog and the Production of microRNA-21,
leading to down-regulation of the tumor suppressor protein PDCD4,
anti-apoptosis, and chemotherapy resistance in breast tumor cells[ J ].
J Biol Chem, 2009, 284(39) : 26533 —26546.

(U #5:2013-09-19 ;18 [ :2013-11-19)

(% X %)



