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Expression and relationship of survivin gene and pl6 protein in non-small-cell lung cancer
LI Xue-chang, MIN Jia-xin, JIANG Li, YAO Ke, ZHANG Guo-qiang ( Department of Thoracic Surgery, Xingiao Hospital ,
Third Military Medical University, Chongqing 400037, China)

Abstract: Objective To study the expression and relationship of survivin gene, a novel member of inhib-
itor of apoptosis protein family, and pl16 protein in non-small-cell lung cancer (NSCLC). Methods By strep
Avidin-Biotin Complex ( SABC) method, the expression of survivin gene and pl6 protein was examined in 64
NSCLC tissue samples, 26 paraneoplasmatic tissues and 15 tissue samples of lung benign diseases, and their
dependablity was analyzed. Results Survivin expressed in 45 of 65 NSCLC tissues (70.31% ) (P <0.05)
and in 3 of 26 paraneoplasmatic samples (11.54 % ) (P <0.05), did not express in the tissue samples of lung
benign diseases (P <0.05). Overexpression of survivin was related to differentiation, TNM stages and lymph
node metastases of NSCLC ( P <0.05). The positive expression of pl6 protein was more in paraneoplamatic lis-
sues (76.59% ), tissues from lung benign diseases (93.33% ) than in NSCLC tissues (51.56% ) (P <
0.05). The survivin expression in NSCLC was of positive correlation with pl6 expression (r=0.396, P =
0.005). Conclusion Survivin gene is important in the development and progress of NSCLC. It may become a
target gene of early diagnosis and gene therapy for malignant tumor. The overexpression of survivin gene and the
deactivation of antioncogene pl6 may play synergetic roles in the carcinogenesis of NSCLC.

Key words: survivin; pl6; non-small-cell lung cancer; apoptosis; immunohistochemistry

98 A W A o DL PR O gt =2 — , E S AR A R LA L a5 SR DR vy ) BOR AR AR BN Tz )ik T
HANE 0% , WA &R R S R B M REIELIE EAR 5 2% A0 AR B P O 2R RN 5 2 PR TR 19 A
W Z, HETC AA R I e AR R AR E BT Survivin, pl6 FE AR
SN B il 985 ( non-small-cell lung cancer, NSCLC ) 7 {9

TEBM AT BB (1972 - ) 93, KA - 052, it B I, jJ\ I BB 5L R 1 ik 5 NSCLC W) &4 | & R
B AR Y K AL e B BRGNS T MAME FERSI S, IR 2 T 6 ;“ﬁﬂf}[{g i

1342602001 1
AMATEE - (00, G (023 ) 68755616, E-mail; lixuech@ eyou. com
ABCH I HA :2005-12-19 5 4 [E) E 1§ . 2006-02-22

g



2290 5

[1]

£ E K ¥ ¥ i

H28 %

1 #H5HZ%

1.1 &4 4

A3t 64 il NSCLC 4141 Fo ik B 4 78 55 4l 4 4R A 26 {51
15 {5l it R PESR A EH bR AR, Sk 1 55 — %2 B A 7 1 B ok 10 9
BB i 4 FE 2003 4E 10 A & 2005 4F 3 H FARM G, NSCLC #%
(b B 41 ), 4ot 23 ), P HI4ERL 55.6 H(35~78 %) . H
P12 X AL WHO bRifE7r 2% . Bl 598 39 (5], Rifi B 25 ], S o
A L AR 37 ). U W PR B AR (1997 ) #E4T I R 4
W L 0827 7, MB35 B, VEI2 6. o bfeE. i .,
(AL B 43 51 47 16 .13 .10 f5i], BRAE R 5 6,14 7).

15 (i BrEEm R E B0, w6 fl, Figd2.3 %
(21 ~56 %) b abBom 7 ] R EBIE 6 il Mg 1 6], XK
BV IRAE 1 7).

Fir & BEARRIARITIL AT RS mERL, &3
SRR 10% FREREE, A8 A H AU B 4 um,
1.2 fsgsaicé

GAHRMAMMEMNE- LY E- LAY HE S K
SABC J7i£ ,SABC il & . & BB ARk ( DAB) B &Rk & &
BATA Survivin P16 Sk M [ R+ 49 TRAERL
A, SEE AP URH SABC IR & 690 B 1T PR A 1: 100,
B EEAR R PP A BA MR B PR BR R 7E RSB o %
e PR AR A Y] B, BAYE G BE FH 0. 02 mol/L PBS £ % —
.

1.3 #X¥ =

S B REE T WL, Survivin [H M B8k 20 i T 8 R 0%
HWEIRE 16 FAME B 10k 40 A% A1 B) 40 Fl T 0 24 A o5
B BRHHEEAARE FEA AR 7EEE B ( x400)
T EHEFI 100 /1~ 20 Al , 4 FH 1 4 B 4 B T B £ 08 E 4
K3 R RAIKFAYE( +, PH A B < 20% ) 5 ik 38 FH
( +++  BOPHMELMOELD > T0% ) 3 Feih ob B BRAE ( ++ , PH 1 40 o 4
EREEENTHMBMESEMAMZE). LEERFS5SRE
B i 2 A A PR
1.4 it 4m2

FeFH SPSS 11,5 Hif#4T x° #9071 Spearman % 4% 4 ¢ 43
B

2 FR

2.1 NSCLC B H#4uy BEFULFMEMEREHE
48 Survivin \pl6 & & & ik

Survivin FHE 2 68 58 {0 T 40 M P, Yot 0 4 40 A 25 4 1
EEAEOATR(E 1.2) . Survivin ik A3 NSCLC
HELT0.31% (45/64) , 1 F B B 1 45 0 J% 488 35 4L 4084 0% (07
15) .11.54% (3/26) (P <0.05,% 1)

pl6 FH T 2 68 7 4 AR N ( oK) 20 i B o 2 AR i S 91
LA R — R FRCR (53 .4) . ple B HMEEIE R
PEBRA BB SF LN 5 NSCLC Atk , 2R B F(P<0.05,%1).

#1 NSCLC BEBAR MFEAFM R MAHEFHEL Survivin,

pl6 EE %X
. Survivin H#A pl6 HF1#ak
I
3 L e BHER(%) -+~ e WHER(R)
NSCLC £ £ 64 19 45 70. 31 3l 33 51.56
it % 23 3 .54 6 20 76.92¢
it SRS 15 15 0 [\3 1 14 93.33¢

a: P<0.05,5 NSCLC #4047 tbi%

B 1 Survivin ZEE S EARBEPEMRIE( )
B2 Survivin FERSULBEPIRMERIE( +)

( SABC x400)
(SABC x400)

~
-
’-.
\
l.o
.r.
Q

-t ‘
g

!ﬁi“:

';f

7% ‘('

.y!‘

Fr

+

if

4 o
- LA

\

Tt
e \-‘-‘ o'
», ¥ia
L{r ’1

~ vé'* " &S a

~
¥ .

-
;;"-~"'
.

et

"

- NAa

E3 pl6 ERSUBMAPAMRIA( ++) (SABC x200)
B4 plo EH/IURMAPPAMRIA( ++)  (SABC x400)

2.2 NSCLC #18#2 ¥+ Survivin & & 89 £ % 5|6 K05 2
HIEH) X &
Survivin E I HYFIE S NSCLC B B H| A R L
(P>0.05). 5 NSCLC s 4r{L 21 KL &5 F 8 5 & & TNM
%ﬁﬁ*ﬁé&(Fw.OS)J #2,

F®&2 NSCLC BEIGFKMFEFMER pl6 EERIAS Survivin

ERRIZENXR
Survivin H 1 #ik N
o [H & g — e o EEEE) X P

PERY
L 41 13 28 68.29 0.22 >0.05
-4 23 6 17 73.91

HA K
B8R 25 8 17 68.00 0.11 >0.05
i 39 11 28 71.80

SHEBRE
fik 24 3 21 87.50 5.43 <0.05
2N 40 16 24 60. 00

S
m-~N 37 7 30 81.08 4.87 <0.05
[ -1 27 12 15 55.56

Rkrt 32
#H 38 7 31 81.58 5.69 <0.05
x 26 12 14 53.85

P16 [ #ik"
33 31 14 17 54,84 6.90 <0.01
PHtE 33 5 28 84. 85

a; # Spearman ¥ ZLA48 % 447 . r =0. 396, P =0. 005



55 22 ]

Asog B A N1 Rl £H 40D Survivin, pl6 R Bk MR 2291

2.3 NSCLC #4847 % Survivin & & # & ik 5 ple £ ik
o % A
NSCLC #1413 pl6 3 [ # ik 52 [ PE# , Survivin 3 [ 19 £ 4
[R50 54. 84% | 1 pl6 & (1835 FHE b Survivin F0K B %
1k 84.85% i HL A AT OB PEL R (P <0.05,% 2) . NSCLC
H Survivin pl6 B [ ik 5 FEAHK(r=0.396,P =0.005, 4 2)

3 itig

Survivin FE E S 5 T30 25 5 (inhibitor of apopto-
sis protein, TAP) K& [ 22 1% 09 — 4~ 87 i G2, 1997 48 i
Ambrosini 25" 75 A 26 & R 20 S0 Hh R 5 4 T O
Survivin JE K 45 5 3 55 T AR LA AR RG & & 44 L
PEZ VNIRRT T S N L DRSS S
TR | SRR AR TR AR R A R
S P O 1, R P PR A . A, R S
TR LT 24 1 U RN A K

B T Survivin 3% K () 41 U5 S5 0 D) fE Y 22 FF
P (AR i F 5 S0LR Y — B B, Survivin il
oF B A () 43 T caspase (14 S RE i 50 ) 0 MO 0E T
Survivin £ % 41E T caspase , 3= % 2 1 {fi|] caspase-3
caspase-7 (7% P , FELIT 40 A A% 08 T 2 B2 ; Survivin 2 7]
5 441 i J 309 9455 PR 7 CDK4 JE A% Survivin — CDK4 & 45
&, {845 p21 M\ CDK4 (5 G A R ok, p21 itk —
HSERRIE caspase-3 GG, 30 TGP, BH 1k 40 i 04
T2 BT AT ML L 1 B O T 0 P i
AR L O T U/ T SR B, R BURRE B A

A S HG v NSCLC #8398 20 48 Survivin 34 PHPE
# 70, 31% , Karczmarek-Borowska 2§ % 4R i (1)
NSCLC #H#1 v Survivin mRNA % 3% [H 4 % 58. 3% hi%
B ALY Survivin KA RIAAMER 11.54% , 5
Monzo %5 * 3 A9 12% MIFF . Survivin K 5] 75 it i 41
1R IR PHPE SR AR FE IE W 8T LT3R 2
71 Survivin F B ] G B —A~ BT A 2 W s

AR ST 7, Survivin B K 7E NSCLC 2 4L )
Fak SR AR SR TE ¢, W R R & L 4
AR I (ARG R UK L 5 56 RS 1T 1981, 45 Sarela 25 {18
(1 4 Ak A ARG A BB R, Survivin 2] I YR8
AR AT . e HA B (R SR 2l GBI 9, BE DR 2 1 A= a4
i e A4 200 L 088 T, R P R R bR E AR
Mesri 27 fy gt —Ff BRSP4 (PAD - T34A) il 25 0%
R LRI ( Thr34 -ALa) Survivin Z8 78 {4, ¥ 4L L AR |
B S | 5 A i A S AR 4 B SR R A A A i O
T, % T 2H 2R 40 B 384 A= 1% 1 JCR2 0, #2758 Survivin
e R AT R R AR VA T A — TR A

pl16 5 [R]JE 40 it ) 300 28 P 400 1k S ( CDK4) 1Y
il O, R O & O m BE R (MTSL/
CDKN2) ' | 5% 41 fifa & 301 &) il 4%, HE 33 5 25 b fie
B ROTE RN A X R Y] . LR = 44 O 4 M ] 3
{6 B P R R4, ShAE Y 38 2 2 5 BT Rb B RR 1L 40
CREER A R T 21 ) R BT i1 M N [ RN = =R I
AR 452 % PR T pl6 He[H Rk 28 1 3 B 1 Rkl
ik "1 AHFSEEE R R pl6 7E NSCLC L %k 1
PESE Ny 51.56% , 5 Jin A5V IRIEARSE . B R PR
YR F R 55 IE W Bl L AU pl6 2R 1 PR R R T A
HL(P<0.05), pl6 [ FEMGRA L ) RAEH B
T, 2 B MR A LU R AEAE pl6 25 ARk, H 7 i 738
H kAR TTRE S pl6 FE K ik =k A K, plo A
A5 ] B[R] st R A P g A 0 R (R 8 AR Z— .

pl6 JE R A AL £ R i 5 CDK4 455 7E
i CDK4/p16 K44, ffi CDK4 5% 7% WA 1M 400 il 241 ffg i)
it BE A G, Survivin FEHEAMA T HLH Z — RS
CDK4/pl6 & 4434 CDK4, 1T Survivin 5 CDK4
&k 4 138 T pl6, Sl ple ZE A it 7 i ad Rk,
CDK4 #if b AR 40 MI A G, 3115 S Wik 1k, K
R G, SBOM AR & A KR TE4
sk P 5 ot R 2 pl6 K A 1R A 3 2k Bt Sur-
vivin fE VR R A=A 1 R AR 0 A R R
FA ot . ITRER A Survivin FE YRR
f I, p16 85 (It 2, 0RO 1 i — 5 4 o
T 40 MO 2o I, A T 3 B S AL B[R] Y TE AR
KR L T B AS S5 ple 33k BH M e
Survivin & 1% PF P 8 A B (9 45 R . 1X R W Survivin
1 pl6 KK 7E NSCLC # % A= AL A B G i AH S 1
.

M2, Survivin A5 8 — BT A IR L A (B
B T IE M SULF Ak, 78 R 40 41 vh o %
ik, SR &L B R E YA . X {#43 Survivin
A] EA A A W e R U2 T AT RO AE R 22—, AT
{afi 157 FEIHE (6] Survivin (4TI YT R TT BB, HIZ A
1k, LA Survivin 88 ) 3R 97 512 Wi R
—ERF T ; Survivin ) B U1 4 F AL i Bz 0 i A
Survivin 75 9R 4 FEAIL 1 2% () 8040 45 1 i — D 4R
it

B % S0k :

[1] AMBROSINI G, ADIDA C, ALTIERI D €. A novel anti-apoptosis
gene, survivin, expressed in cancer and lymphoma[J|. Nat Med,

1997, 3(8); 917 -921.



2292 P

EOE A

¥ 28 %

[2] REKER S, BECKER J C, SVANE | M, et al. HLA-B35-restricted im-
mune responses against survivin in cancer patients[ J . Int J Cancer,
2004, 108(6) : 937 -941,

'3 1 SUZUKI A, TTO T, KAWANO H, et al. Survivin initiates procaspase

3/p21 complex formation as a result of interaction with CDK4 to resist
Fas-mediated cell death [ ] . Oncogene, 2000, 19 (10). 1346 —
1353.

KARCZMAREK-BOROWSKA B, FILIP A, WOJCIEROWSKI I, et

s

al. Survivin antiapoptolic gene expression as a prognostic factor in non-

small cell Tung cancer; in situ hybridization study[ ] . Folia Histo-

chem Cytobiol, 2005, 43(4) . 237 - 242,

MONZO M, ROSELL R, FELIP E, et al. A novel anli-apoplosis

gene: Re-expression of survivin messenger RNA as a prognosis marker

in non-small-cell lung cancers| | |. | Clin Oncol, 1999, 17(7). 2100

-2104.

[6] SARELA A I, MACADAM R €, FARMERY S M, et al. Expression of
the anliapoptosis gene, survivin, predicts death from recurrent colorec-
tal carcinomal J|. Gut, 2000, 46(5) . 645 —650.

[7] MESRI M, WALL N R, LI], et al. Cancer gene therapy using a sur-

vivin- mutant adenovirus [ J . ] Clin Invest, 2001, 108 (7).

[9]

[0

[11]

[12]

981 -990.

TUTOR O, DIAZ M A, RAMIREZ M, et al. Loss of heterozygosity of
pl6 correlates with minimal residual disease at the end of the induction
therapy in non-high risk childhood B-cell precursor acute lymphoblastic

leukemia| J]. Leuk Res, 2002, 26(9) . 817 - 820.

TOKUGAWA T, SUGIHARA H, TANI T, et al. Modes of silencing of

plé in development of esophageal squamous cell carcinomal ] . Canc-
er Res, 2002, 62(17) ; 4938 - 4944,

TADA T, WATANABE T, KAZAMA S, et al. Reduced pl6 expres-
sion correlates with lymphatic invasion in colorectal cancers| 1], Hep-
atogastroenterology , 2003, 50(54) ; 1756 - 1760.

JIN M, INOUE 5, UMEMURA T, et al. Cyelin DI, pl6 and retino-
blastoma gene product expression as a predictor for prognosis in non-
small cell lung cancer at stages | and 11 [ ) |. Lung Cancer, 2001,
34 (2) ;207 -218.

SUZUKI A, HAYASHIDA M, ITO T, et al. Survivin initiates cell ey-
cle entry by the competitive interaction with Cdk4/p16"™ and Cdk2/
cycelin £ complex activation ] 1. Oncogene, 2000, 19 (29); 3225 -
3234.

(b EH)

] FE 4 2 546G, | L ER T ak « 1%



