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(3 ZE] 86 WS A ME B( protien kinase B,PKB ) B4 1% T A F 1a( hypoxia inducible factor 1o, HIF-1o )7E B 8 H Y
FOR NGRS . 7 ik . RT-PCR ¥:A61 26 15 B K 55 4140 F PKB1 ,PKB2 \PKB3 J HIF-la mRNA ik, S 41 1L
M 64 5] 5 95 Bz 26 1915555 4H 21 rP IR Ak 25 113805 B( phosphorylated PKB, pPKB )& [/ HIF-1o 2 03R4, £ & (1)EHE
BRI 55 15 # 214U H PKB1 .2 .3 mRNA A9 ZEA BHYE RS S 100% , Rk K FZR LR EME( P >0.05); HEMALH HIF-1a
mRNA FA/K 0 25 TS HE (1.36 £0. 14 15 0.54 £0.18,P <0.05 ), ( 2) B AL pPKB \HIF-1o 55 A F A FHTER B
FE TR ) B R 26.936.15.950,P <0.05 ). (3)BEHELIH pPKB (HIF-1o 8 H R X FH 5 TNM 53 AR TEERE
WSS R AR AE A G P <0.05 ), % #: PKB ik 59 & A T 8%k %5 /K F ; PKB  HIF-1o 33 3635 T 8 9
WL, 5 B RANN AR TR R SRR YA S
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Expression of PKB and HIF-1« in gastric cancer and its clinical significance
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[ Abstract ]
la ) in gastric cancer and its clinical significance. Methods: RT-PCR was used to detect the expression of PKB1,PKB2,

Objective: To investigate the expression of protein kinase B( PKB )and hypoxia inducible factor 1a( HIF-

PKB3, and HIF-1a mRNA in 26 patients with gastric cancer tissue samples and the corresponding para-cancer tissues.
The expression of pPKB and HIF-1a in 64 gastric carcinomas and 26 para-cancer tissue samples were evaluated by immu-
nohistochemical methods. Results: ( 1 ) PKB1, PKB2, and PKB3 mRNA were positive in both gastric cancer and the cor-
responding adjacent normal tissues, with no significant difference ( P >0.05 ). The expression of HIF-1a¢ mRNA in can-
cerous lissues was significantly higher than that in para-cancer tissues ( 1.36 +0. 14 vs 0.54 £0.18,P <0.05). (2 )The
expression levels of pPKB and HIF-1q proteins in cancerous tissues were higher than those in para-cancer tissues ( y* =
26.936,15.950, P <0.05). (3) The expression of pPKB and HIF-1o were significantly associated with TNM stage, in-
vasion depth, lymph node metastasis, and distant metastases ( P <0.05 ). Conclusion: The abnormal expression of PKB
is at the translation or post-translation level. PKB and HIF-1a are overexpressed in gastric cancer tissues, which is corre-
lated with cell proliferation, apoptosis, and metastasis of gastric cancer.
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WA Fe ik, HAE 43 09 1E F 240 4 I T ek, U B
HIF-1o 7E iR 09 T2 B B A8 od 72 v R 4 T J 2 (0 4
i ; Urano %[SJH%iﬁi%% B 2R A AR TE
HIF-1o B9 IR, 700 5 88 S f S A AR 18 M e i v
#er HIF-1o PO PHTE 20 0 25 5 T2 v vk e M B R e
Ptk A R i R . & T HIF-1a 5 B k4
KAE RSB 3D . A 5256 2 WF 58 PKB . pPKB |
HIF-1o 75 5 9 A9 2R 55, %95 PKB (HIF-1a 5 Bk
A A DG

1 #ME5FE

1.1 RS RE £ ZXA

4K 2005 4F 10 H 22006 4F 6 A TILAKFEFE
= e 18 4 % B s R SO AR AR AR A, Hh R 26
WU ZHEAR A 26 4y, i 55 HLUbR A 26 135 15 B 38
BIBUE L 38 1, I L GUbRAR 64 1 , 988 55 41 SR
A26 1. F1E 44 B, Ltk 20 B, A2 AFE RS 58.3 % .
FIT A A AR R 2 AR YT . A E A D
TRAF BRI bR A 28 4% 22 58 W R 18] 22, A W A 3, i
ZE 4 wm JEY]FATA SV K s AR AT

PKB1 5] 4 J¥ %1 ( 382 ), 1E L : 5'-GCTGGACGAT-
AGCTTGGA- 3', X X :5'-GATGACAG ATAGCTGGTG-
3";PKB2 5147 51( 275 ), 1IE X :5'-GGCCCCTG ATCA-
GACTCTA-3", JZ % :5'-TCCTCAGTC GTGGAGGAGT-3';
PKB 3 5| ¥ /¥ 51 ( 328 ), IE X : 5'-GCAAGTGGAC
GAGAATAAGTCTC-3', & SL: 5'-ACAATGGTGGGCT-
CATGACTT CC-3', HIF-la 51¥)F%0( 381 ), 1E X :5'-
GACAACCACCTGAGGAGAG -3, & X : 5'-GGCCTTAT-
CAAGATG CGAAC-3', B-actin 5| ¥ ¥ 51( 145 ), 1E X
5'-AGATCAAGATCATTGCTCCTCCTG-3", J& X: 5'-
CATTTGCGG TGGACGATGGA-3'., PCR 5|4 K 5 B #%
FHIR( FEAY T/ T ), Trizol 15 ( Invitrogen o
] ), Trizol {37 Invitrogen 2\ F] ), bt A pPKB PATIRE
HiA( 1: 100, Cell Signaling A7 ), /N BT A HIF-1a B
SREHUAR( 1: 50, Neomarkers 23 ) ) , i JH 7Y G 4 £k ik
A&ECIERt AT ).
1.2 RT-PCR % # # PKB1.PKB2.PKB3 % HIF-1a
mRNA #) % ik

26 1y B 9 K i 55 4 0 A B AR JK ph gk, 4% Trizol
DL PR B SUE RNA, A BUE RNA 4 pg, Tr-
izol 1R 30 %5 5 4 W ¢cDNA , PCR 473 PKB1.PKB2 .
PKB3 \HIF-1o, [EHS 573 B-actin 7 R N2 0, B MRA
Z/EME 3, 94 °C 3 min FUEMEEIFHATERR . 94 C
20 s ,57 C 30 5,68 C 45 5,330 MG, )5 T 72 C
FEF 7 min, PG PEYILE 1. 5% BUIEHEEE S b WL Tk 4y

B o BERUR R oA % BEHR £ BT, mRNA AH XS 335
HEAHIE IS IR S5 % 1R 85 WS IR B-actin %
FEFREZ R o
1.3 fygaieten pPKB HIF-1a & & & ik

K FH g% 21 UL 2 S AR W R A I 0 B A O R
(S-P)IXF 64 1y B Fabr A K 26 139 55 1E H LR A
BEAT YA, DB T L 4 B oA A% B €5 4 UK pPKB
A B ; 40 PR A B i 5T oA 6 S8Ry HIF-1ac
EHFIRBYE . BB T( x400 £5 )X AR5k Bl AL
VEFE 5 ASHLEF, 45> 0 BF T4 200 A4l i, 33t 1000
Ao FAMEAIMIEL < 10 % A TEC - ), BP0 i % =
10 % FFHPEC + ).
1.4 %hitsgam

I FH SPSS11. 5 G i F e B AT x* oo B b A7
Giit o, P <0.05 B5iit#E .

2 & R

2.1 PKB = &% 4= HIF-1a mRNA f& B % & J& 5 427
P Ak

26 15y 15 958 S AH N 9 55 41 8UFR R h PKB1 L, PKB2
PKB3 mRNA AR IEBAPERE Hy 100 % (26726 ) , =34
A3 A B R KR S AU I R A K T 2 0 B S
(P>0.05), HIF-1oo mRNA 7EJ8 4140 M i 55 41 40
BH 23555050k 76.9%( 20/26 ) 19.2%( 5/26 ), %
S A BEME( P <0.05 ), HIF-1o fERELH LU AR KK
SN 1.36 £0. 14, 55 HEUT AR IKKFE R 0.54 +
0.18, 254 B FHM(1=3.5959,P<0.01, & 1,% 1),
2.2 BEAJEFEL T pPKB Ao HIF-1a & & 8 KL

pPKB HIF-1a £ [ 3% 35 FH 4 20 i 3 2258 i e 2
J, SRBE 30 S 1 988 4t BH PR 2R k0 Ry B, 18 i 2 41
pPKB HIF-1o 33k (19 PH M R 2 & 2 8 F 0 55 41 41
(x*=26.936.15.950,P <0.01 ). pPKB HIF-la ik
1 — A 0 36/64 (56.3% ),(x° = 7.480,P <
0.01,2,%2).
2.3 pPKB = HIF-la & & &k 5 § & 16 k5% 224 42
o % %

pPKB 2 [ BHPE SR 1K 2 5 AR IS R 51 | b9 K/
Jpa B A3 TG 5 pPKB R [ PR 3R 5 R 5 B R TR
(x'=6.776,P <0.05),TNM 43 #1( y* =7.481,P <
0.01 ) AT Lk 455475 * =9.267,P <0.01 ) K ihb
ER(y =4.912, P<0.05) WFEMK. HIF-la EH
FRAE SRIB G ARIE P L e KN SO B4 R TE G 5
HIF-1o A BIMEFRS RS BRI E(y” =3.782,
P <0.05).TNM 5+ 1( * =3.897,P <0.05 ) KA itk
P45 RS (y' = 6.448, P <0.01 ) B i #55( y* =



P, A5 I B A HIF-1o 76 B 9 223k B PR S 0

4.793,P <0.05 )i ZHHE( £ 3 ),

HIF-1 a
381—

B —actin
14

1 PKB1.PKB2.PKB3.HIF-1a mRNA
EBREREFEAATRRIE
Fig.1 Expression of PKB1,PKB2, PKB3, and HIF-1x
mRNA in gastric cancerous tissues and para-cancer tissues

1, 3, 5: Gastric cancer; 2,4, 6: Para-cancer tissue
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PKB J: [ A = A, PKB1 . PKB2 Al PKB3. it
AR L PKB TGRS 5 AU B MBS A, 16
iy 240 JEL 119 4 22 2% B2 47 M AH G, PI3K-pPKB 5 53 [
5 N Mg 0y K R K R % U0 AE O o T 4k /9 PKB 7

%1 PKB =T % HIF-la mRNA 7 BE LIEEHANRE
Tab. 1 Expression of PKB1, PKB2, PKB3, and HIF-1a

mRNA in gastric cancer tissues and para-cancer tissues

Index Cancer tissues Para-cancer tissues
PKBI1 1.67 £0.11 1.62 £0.13
PKB2 1.36 £0. 17 1.33£0.19
PKB3 1.31 £0.16 1.30 £0. 14
HIF-1a 1.36 £0.14" 0.54 £0.18

* P <0.05 vs para-cancer tissues

%2 pPKB# HIF-la EBEBERES
BAPRPRERZEZE o % )]
Tab.2 Expression of pPKB, HIF-1« protein in gastric

cancer tissues and para-cancer tissues] n( % ) ]

Groups N  pPKB HIF-1a
Cancer tissues 64  48(75)"" 42(65.6)°"
Para-cancer tissues 26 10(15.4) 5(19.2)

**P <0.01 vs para-cancer tissues

2 BERESAL pPKB 1 HIF-1o EEMRE ALK S-P %k, x400 )

Fig.2 Immunohistochemical analysis of pPKB, HIF-1o expression in gastric cancer and para-cancer tissues( S-P, x400 )

A: Expression of pPKB in well-differentiated gastric cancer tissues( + ); B: Expression of pPKB in poor-differentiated

gastric cancer tissues( + ); C: Expression of pPKB in para-cancer tissues( - ); D: Expression of HIF-1q in well-differentiated

gastric cancer tissues( + ); E: Expression of HIF-1q in poor-differentiated gastric cancer tissues( + );

F: Expression of HIF-1a in para-cancer tissues( - )



. 450 - o [ iR A IR I T A

613 4%

& 3 pPKB.HIF-la EERIAS BEIRKFEFFERNX R
Tab.3 Relationship between pPKB protein, HIF-1« protein

and clinicopathological characteristics of gastric cancer

pPKB( 1) HIF-1ol 1)
Index
+ - + -
Age( t/a)
=60 38 27 9 25 13
<60 26 19 7 17 9
Gender
Male 44 33 11 29 15
Female 20 15 5 13 7
Tumor size( {/cm )
<5 35 25 10 23 12
>5 29 23 6 19 10
Histology
Well/Moderate 47 34 13 32 15
Poor 17 14 3 10 7
Invasion depth
T1/T2 30 18* 12 16* 14
T3/T4 34 30 4 26 8
TNM stage
I +1 42 27 15 24* 18
m+1v 22 21 1 18 4
Lymph node metastasis
Absent 35 2177 14 19°° 17
Present 20 27 2 23 5
Distant metastases
Absent 49  33* 16 20" 20
Present 15 15 0 13 2

" P<0.05, “"P<0.01 compare between two index in

the same group

PR AT 17 10 i 2 2 R € S T % s, DA TR LA 410 ) 240 i
P EHEANAR R 5 A K i Bl RN 28 R A A A
Dife s RS 5 R AR K T L3 o 45
SR 2 15 i Jge 440 %) 5 b A B B, 2 AR 4
MLAE R T R RS AR T T A7 A Y R R K B L 7R
X — R A &N R E O AE Y 2 HIF-la.
PI3K/PKBA] BE /2 A= 40 A N HIF-1o FRIKFITE ALY —

SEBEFSRES

Toh 257 WF5E K ARSI AN PKB 323k 5
YA R B L 42 B 1R 28 % #8 % DIAH X Kobayashi
S PR ST R AT LA 2 B0 PI3K-pPKB 3 53 i BEL U
I LY294002 AT BH Iib 170 1) P A48 6 9 A, s 40 i 1)
JAT, HLHIF-1o BRI R 7 oAt 8 fi
RGN SN 7R AN R N S R R
PKB 43 BET5 4k, $2 7% PKB 7 JiHgd 40 At 2 v A7 o0 ot
FEERER N AT & B, PKB = B 7E B
S5 1EH 8P )RR FE R K L 22 5, HIF-1a
mRNA T & 25 /& T 52 41 21 B 9 pPKB  HIF-1a 25
FI A PR R ) 2 TR o5 181, H & i Rk 77
FEAR G, 2RI PKB B3R IA 555 Al BB AFFE T B0 PR ol B
PEIEK-. fE B kB B PBK-pPKB i85
HIF-1o Z VM 5C, PKB (14935 46 AT 42 HIF-10 #9761
KRtk , ¥ HIF-1o BIFRE VR, B006 T I A9 #8 R 7
TS E MR (4 % 2 . Malik 25" B9 7% pPKB 5
TTF B B0 % 2 T AR R IR G , 15 Nam 251 /45 A
A, AHFSE % B pPKB  HIF-1o 75 A 5 M Jeg i1 32 i T
JETNM 53 3 9k B2 45 5% B8 Jam b % R % DI A O 5
Schlieman " J& Chen' " Jéﬁ%*ﬁlﬁjo AR S0 % P 52 4
2l pPKB B A D Rk, H EERIRTmH0 LY
L BN BRI E A 2 2 rh 4675 pPKB (HIF-1a 2 1 AT
AES BRI R A K

PKB \HIF-1a 5 B 8 1 & & JR B UIA G, PKB 7]
TSR HIF-1o 0250 40 M A0 R T, 384 58 B o 20
MR Z8Re 1 ARt B e R . it PKB iR FE
PEBHWTFRII0 ] HIF-100 B35 X T B 98 10 21012 Wi
AT IR ALE Z A8 M A
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