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Abstract

AIM: To investigate the expression of phospha-
tidylinositol 3-kinase (PI3K)p110a, PI3Kp110B,
B-cell lymphoma-2 (Bcl-2) and CyclinD1 in
primary colorectal cancer (CRC) and lymph node
metastases, and to analyze their correlations
with clinicopathologic characteristics and
prognosis of CRC.

METHODS: Immunohistochemistry was used
to detect expression of PI3Kp110a, PI3Kp1108,
Bcl-2 and CyclinD1 in 30 cases of normal
colorectal mucosa, 52 cases of CRC without
lymph node metastasis, 50 cases of primary
CRC tissues and corresponding lymph node
metastases. The correlations between PI3Kp110a,
PI3Kp110p, Bcl-2, and CyclinD1 expression as
well as their relationship with clinicopathologic
characteristics and prognosis of CRC were
analyzed.

RESULTS: The expression of PI3Kp110a and
Bcl-2 in CRC without lymph node metastasis,
primary CRC tissues and corresponding lymph
node metastases was significantly higher than
that in normal colorectal mucosa (P < 0.05).
PI3Kp110pB and CyclinD1 expression was
also significantly increased in CRC without
lymph node metastasis, primary CRC tissues,
and corresponding lymph node metastases
compared with the normal colorectal mucosa.
What’s more, PI3Kp110f and CyclinD1
expression was significantly increased in CRC
with lymph node metastases compared with
CRC without lymph node metastases (P < 0.05).
Spearman analysis showed that PI3Kp110a
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expression was positively associated with
Bcl-2 expression in the four groups (P < 0.05),
PI3Kp1100. expression was positively associated
with CyclinD1 expression in normal colorectal
mucosa, CRC without lymph node metastasis,
and CRC with lymph node metastasis (P <
0.05), and PI3Kp110pB expression was positively
correlated with Bcl-2 and CyclinD1 expression
in the four groups (P < 0.05). PI3Kp110a,
PI3Kp110p and CyclinD1 expression was
related to cancer cell differentiation and lymph
node metastasis, and Bcl-2 expression was
associated with cancer cell differentiation.
Kaplan-Meier analysis showed that PI3Kp110a,
PI3Kp110B, Bcl-2 and CyclinD1 were prognostic
factors for CRC, and Cox proportional hazards
regression analysis showed that PI3Kp110c and
PI3Kp110p were independent prognostic factors
for CRC.

CONCLUSION: PI3Kp110a, PI3Kp110p,
Bcl-2, and CyclinD1 expression is increased
in primary CRC tissues and lymph node
metastases compared with normal mucosa,
suggesting that they may play important roles
in the development and progression of CRC.
PI3Kp1100. and PI3Kp110p promote cancer cell
growth via Bcl-2 and CyclinD1 in CRC with
lymph node metastases. PI3Kp110ca, PI3Kp1108,
Bcl-2 and CyclinD1 are associated with tumor
cell differentiation and CRC metastasis.
PI3Kp110a and PI3Kp110p are independent
prognostic factors for CRC.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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4, ALN#Bue R A Ef LA LN
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J2LN#:45 )t Fo LN 545 40 0 & P 69 &3k
(P<0.05); (2)PI3Kp110a.5Bcl-2/£440 P 3
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FEEF AR, RLN#S A LN
# 4P 35 2 A8 £ (P<0.05); PI3Kpl10B
5Bcl-242CyclinD1 2440 ¥ ¥ 2 JEA48 X
(P<0.05); (3)PI3Kpl110a. PI3Kpl10p#A=
CyclinD1% & %9 &3k 5 It 98 oL A2 B A LN
AKX, Bel-209 3K 5 Y g 4142 E A8
X; (4)Kaplan-Meiers#7 2 =: PI3Kp110a.
PI3Kp110B. Bcl-24=CyclinD1 % % K i &
TG A &2 —; Coxib G R 54 B
a: PI3Kp110a. PI3Kp110p4 % f X W & &
H G 094k L B A

£t (1)PI3Kpl10a. PI3Kpl10B5Bcl-2.

CyclinD1& X & R KX B 445 ko 84
A ZHTEFRME, ENBOEELRE
PRBEEZAER, Q)KMBLNEAS L P,
PI3Kp1100.5 PI3Kpl110p4 7] it % " Bcl-2
B CyclinD1 %} 4545 kv 64 Iy J& £ KA fT 3t
YR ; (3)PI3Kpl10a. PI3Kpl110B. Bcl-2
FeCyclinD15 X &g LR EA X, B
PI3Kp110a. PI3Kpl10p#F=CyclinD15 X i &
89 26745 B AR % (4)PI3Kp110aA=PI3Kp110B
R H ot KW 5 TG 9 AR S T B &
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1 #RIRSE

1.1 A WOV M B 2 B Bt g 125 F£2007-01/
2009-014 F AR VIR HI526 TLNH % 1 K i
FEARAR, SO LNFE RS (1) K g S FoAH B
LN#F Lt 304 175 K J B (PR EES em A
). BTGP AR ¥ Eh 27 o B 2 L S EL T )
XK, BNE R, RiTR&E0T Zyr, B
A e R BE T TR, KpsEm o, 569,
7334, “FHERY63.2% ; Futh Ft T AR 4 4L
225 ARE 5y 9 - o A i 6 5491, K4y
B3 741, $%Dukess 4 NA+BI52
%], C+DIASOMH. 4= Eibs A Z40 g/L i H
W 5, AESEE, 4 pmiESY) . BTk
PUAPI3Kp110a(Y T3709). Bcl-2(YT0470)-

CyclinD1(YT1173)/#4 H ImmunoWay 2> &, Fiké
W N 1 100, PI3Kpl10B(abl51549) %
SEREHUIAIE H Abcam A F], MR 91 1 200.
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FRIGER, 187 i ADABE G H AL 5
e EE ARG BR AR, M H CHBEE RN
BH 6T BE, LAPBSAR B —HiAE v B P 5 R
1.2 7%
1.2.1 %z 482240 5 K FHEnVisioniZ: i 4141
H2EB AT, AR 4 umEY) &
ZIKA, FrEREEPMEE2 min, FN—HF
4 “Cid 7. PBSHERS G hnid H 24 — 41, 37 CHiF
30 min, DAB%SE F &2 min, /HARE Y, 3
RS oAk, /K S A AR R
1.2.2 £ R #]%: PI3Kpl10a. PI3Kpl110B
B ¢ 1-2 BH 14 B Ay 20 B 5t 2 €0 - 3 4 €0 00K,
CyclinD 1 BH 14 B A 2 A% % (2 Ao 4 E JkE. K
FH S 2550 5 5 BH PR 40 i o A 45 A I ) e
PR, Gt fig: ANE NSy, WRIE G145y, £
W25y, FAE 3. PRSI AT 5 4 L
FHPEA i 2 <5% 11805, 5%-30%1H N 157,
31%-60%1t N25%, >60%it M35, YLt b s
Wi AN, BATE): 047, S5BHPE(+H): 1-447,
J5£ BA A (++): 5-843, B FHPE(+++): 9-1247
it F A0 [ HISPSS19.04 i #fk, A
7] 43 4 2 1) B A 1 3R IA 22 5 R A 06, BE A
FKIEAFNE R Spearmantf St 47, K H
Kaplan-MeieriEJEAT LR B AAE S0, FEHEAT
Log-rankiyEZH5 36, Cox XM HEIT 2 R4
12007, P<0.05 N 2% S A Giit24 3 X

2 R

2.1 PI3Kpl10a. PI3Kpl10B. Bel-24=CyclinD1
BERF 569 &£ PI3Kpll10a.
PI3Kpl10B. Bcl-2M1CyclinD17E 1E ¥ 5 i
4. TLNFERY . HLNEER I R R I bA
LN RismR L. B1(E
Rik)., ZHE SRR F R LR 4
REIR, PI3Kpl10a 5Bcl-27E TLN % # 4 |
A LNFERE 1 R Ak K AH R LN # ki
TR TR A I AL(P<0.05), {H34[R)%
KER LG EE L (P>0.05). PI3Kpllops
CyclinDI/E ELNF A . HLNFER I JE Lt
FARLILNEL R LL 3k B T IR 5
MEZH, HAEALNFERS M JE R P i RIs s &
TAH R LNFE 7% b S B LN 4 b i) R0k
(P<0.05).

2.2 PI3Kpll0a. PI3Kpl10B. Bcl-24n
CyclinD1 £ R B 448 ¢ 48 % 1 Spearman#f
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(P>0.05)(#2). PI3Kp110p5Bcl-2HICyclinD1
EIEWHEIRA ., CLNEBAH ., ALNERT
JE R ek S AH B B LN A A v 35 52 TR A DG G R
(#3).

2.3 PI3Kpll0a. PI3Kpl10B5Bcl-2.
CyclinD169 #3485 s JRym B B F ey Aa &t A
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Wi2REE
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4R n PI3Kp1100i(+) PI3Kp110B(+) Bcl-2(+) CyclinD1(+)
EREA 30 4(13.3)° 5(16.6)° 6(20)° 3(101°
ToLNERRZH 52 33(63)° 32(61)° 29(55) 26(50)°
BLNERHE 50 42(84)° 44(88)° 31(62) 37(74)°
LNZERNT A 50 38(76) 33(66) 24(48) 19(38)

°P<0.05 vs ToLNEERRAE; ©P<0.05 vs BLNEERSLR; °P<0.05 vs LNEERITZE. LN: SHERLS; PI3K: BEiSENES

3-888, Be/~2: BADMEEER-2.

R 2 PI3Kp110a.5Bc-2FICyclinDITERE LA PEVE It

- [ERTRA FENFERSE BINERBH INFeRZKE 4R
e PBE AE PE A PME A PE

PI3Kp11005Bcl-2 0.539 0002 0678 0000 0332 0.019 0402 0.004

PI3Kp11005CyclinDT 0523 0.050 0342 0.001 0735 0000 0.229 0.108

LN: SHEEES; PI3K: HISELEES3-3ES, Bo/~2: BARMEBER-2.

& 3 PI3Kp110B5Bcl-2F0CyclinDIZERE S4B hHIAE it

e ERTRA FINFERSA BINFAZA INFERSKI 4R
e PE MAE PE A& PE ME PE

PI3Kp110pSBcl-2 0.447 0.013 0551 0.000 0345 0.014 0594 0.001

PI3Kp11085CyclinD1 ~ 0.745 0.000 0536 0.000 0.342 0.015 0.388 0.005

LN: SHRESES; PISK: HASETH 1853 -2I88: Bo/-2: BABIRMEREER-2.

S e H AU 45 R B OR: PI3Kpl10as

PI3Kp110B. Bcl-2F1CyclinD17E K igpf ¥ %
15 51(P<0.05), I PRI BR K 38 0 T 27 Bel-2
MIRIE 5 7 AGFR BEAR DG, FEAR /4 K v
KL w1 - K ; PI3Kpl10o.

PI3Kpl110pAICyclinD1 %5 (A ik 5 /AL FLE Al
LNEBBIH K, ZFH MRS KL
RIS =T - o R A 2R, fEEH
LN## 1K g 2 28 ik 25 T O LNS%
T2 (3R 4).

2.4 £ B5H 10245 K B b AL A A7
B 2M57.5 mo, SHEAEAF R N52.0%(53/102).
Kaplan-Meier/r#7 ¥ 7x, PI3Kpl10a.

PI3Kpl10p. Bcl-2M1CyclinD1# K iz i
A% R & (P<0.05)(1812), PI3Kp1100fH P4 &3
HISEEATE R NA1.5%, BB #SEATER
H56.8%; PIBKpl10pRHM: B HSEAGF RN
38.3%, FHM: B SEELEAE R N60.3%; Bel-2FH
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P SRR NA2.5%; BITE R SHEALE
K N53.6%, CyclinD1 M B H SEELEF RN
40.5%; 1 B H SFEALAFHNS6.5%, ZRE SR
T2 X (P<0.05). Cox EbAi U #5723 By i
7R: PI3Kp110a. PI3Kpl110B/2 B0 K i i
TG BB IH R (R S).

3 171E

K P e 2 i DL I G P i 2 —, S A
PR 5 e R 2 G Sl v T A R IR B 2
3N, HAFFHREHZ L1206, JET- &
B 601 TERIE, K (¥ 95 S R AE
TUREERA TR, B, R 7
RIL, FHIR A LN & K e 6 — NREAE,
MK A AF M R T 45 R BoR, RAELNE
B T e A i 7% S AR A BRI, IR
WF 0K 88 1) R A e s R B LA 28 B i
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& 4 PI3Kp110a. PI3KpTI0B. Bcl-2, CyclinD15IGARRIEBERZEGIEIE

IRFRRERER n  PI3KpI0«(+) PE  PI3KpIIOB(+) PE  Bcd-2(+)  PE  CydinDi+) PE

M3l 0.491 0.818 0.726
=2 68 39 41 0.498 42 40
T 34 16 17 19 20

FH(2) 0.573 0.702 0.627
<60 46 22 20 0.235 22 24
=60 56 30 31 29 32

fPEBE R (cm) 0.579 0.715 0.784
<3 48 24 26 0.803 24 27
=3 54 30 28 29 29

IR ERNL 0.543 0.543 0.701
i 53 25 27 0.689 27 28
=17 49 26 23 22 24

TIHEIRE 0.028 0.040 0.037
S-0 65 30 32 0.029 31 29
1% 37 26 27 26 25

LNM' 0.019 0.331 0.011
) 52 33 32 0.002 29 26
2 50 42 44 31 37

LNM': lymph node metastasrs; PI3K: BEISELANES3—2ils; Bc/-2: BRI EEE R -2.

x5 ANpESENoSERLEGFON

SH B SE Wald df Exp(B) 95.0%Cl PE
PI3Kp110ae  0.755 0.206  13.723 1 22355 1.659-3.370 <0.001
PI3Kp110pB 0.839 0.165  16.234 1 2.667 1.762-4.536 <0.001

ICAERE R B, PI3K/AK T(protein
kinase B){5 5B TE HUR MM . OF SR . AT
SRR . RN . FLURRE . BT
AR A MR L B R KR AR
W LR IE S 2 P R R A AE R O, %08
A 5 R A A BT . AR ST T
DA G, T EL A B i e K O i R
A DL R 4N S A Rt R T B AR A
PI3Kp110a. PI3Kpl10B2&PI3KIF Hp1 10/
L, —F RIEH Z, 7Tl EIHPI3KsH
W, BB EOERPIBK/AK TS 5 4 Sl ik, @
SR /3 e SR O S R Lt i DR AN g
JE I J R AN L, AT 5 B PRI R AR AR
HREZH AT IAT e gk R O ZE, PI3Kpl10a
PI3K p110B7E K i b AR o B rh ) 8 1)
B AN FIRR BT, 12K I R AR F b 4
BRI B LE K g 5 78 Hh BT R AR 1A
FH AR AE 5 A B 3 A% o ) 0 22 7 I R

Beishideng®  WCJD | www.wjgnet.com

S DLARGE. R AR LR B Ak, R
b, TEMR RS SRR, A R E R A K
ATEAE, (A /D R 20 P e G g 0k TR
G AT TP e AE T A S T A A7, I HL4k 2
KA TE RS . R, R ITPI3Kpl10a
HIPI3K p110BE il 67 4 i 4% 7% v (1) 4 I S HAL
Hil R EEE L. AR, PI3Kpl10ats
PI3K p110B7E K My i K bk K e 6 b i) 56
BT IEE A, HPI3Kpl10pfEH LNF;
AR & T oM EHEBH LLNER L,
FE/RPI3K p110a 5PI3K p110B7E K i (1) K =
R T EENEM, I HPI3Kpl10pYs
LN R % DA K.

i 988 £ 7 5% A% b o ) AR AR LR S A%
P Jr R 5 DA AR A7 A SR Bel-22 B I T4
HISEIN, W72 7E 0, Bel-20E £ Fhl ik s
UNEIR AN g . BT R AR A L B o
SRk, HA5 MRk Rk e I T 2 YA
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W& 50

A BRI KB
R A KL
LN # # i
PI3Kpl10a-
PI3Kpll0B L5
Bcel-2. CyclinD1
KL E AR
P Rl
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