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Abstract: Objective To evaluate correlations between PIK3CA,PTEN and p16 protein expression, and
human papillomavirus (HPV) infection in the normal cervix epithelium, cervical intraepithelial neoplasia
(CIN) and cervix squamous cell carcinoma (SCC). Methods The immunohistochemical staining PV-9000
method was used to detect the expression of PIK3CA,PTEN and p16 protein and high-risk HPV16/18
infection was detected by chromogenic in situ Hybridization in 30 cases of SCC (SCC group) ,21 cases of
CIN ] (CIN T group),51 cases of CINJ[ ~[[ (CIN [l ~ 1l group),and 22 cases of normal cervix tissues
(control group). Results PIK3CA and p16 protein expression rate and HPV16/18 infection rate were
gradually increased,but PTEN protein expression rate was gradually decreased along with the malignant
transformation of cervical epithelium. The differences of PIK3CA, PTEN, p16 protein and HPV16/18
prevalence in cervical cancer and CIN [[ ~ [[ group were significant,compared with control group or
CIN T group,(P<C0.05). In cervical intraepithelial neoplasia tissues, PIK3CA positive rate (76. 47 % +39
cases) in CIN [[ ~ [l was significant higher than that in CIN T (42.86% ,9 cases),P = 0. 006. PTEN
and pl6 protein positive rates were similar in different CIN groups. In 81 cases of human CIN [[ ~ [l
and squamous cell carcinoma, PIK3CA showed a significant positive correlation to p16 protein (P = 0.
000,7=0.544). PIK3CA,pl16 protein were negative correlated to PTEN protein expression (P<C0.05).
In 47 HPV16/18 positive specimens, PIK3CA,and p16 protein expressions almost were positive correla-
tion (P<C0. 01), but 37 cases of PTEN protein expression were negative, (P = (. 116). Conclusion
PIK3CA,PTEN, p16 protein expression and high-risk HPV infection were closely related to the develop-
ment of cervical cancer. Combined detection of PIK3CA,PTEN,p16 protein and high-risk HPV might be
a molecular marker for SCC early diagnosis. The over-expressions of PIK3CA and p16 protein were relat-
ed with high-risk human papillomavirus infection.
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£ 1 PIK3CAEAREHREHARHRIE

Table 1 The expression of PIK3CA in tissues with
different cervical lesions
PIK3CA

Groups n n T Y
Control 22 3 1 0 18. 18
CIN [ 21 8 1 0 42. 86
CIN I ~1 51 23 10 6 76. 47
SCC 30 9 11 5 83.33

Note: SCC:squamous cell carcinoma

2.2 PTEN WEHFEIX

PTEN & H 7 A [7] B #5484 21 rp 32 3K UL &
2, XHEZ CIN T .CIN Il ~ I . & 30 i 45 20 23
PTEN [H ¥ 3 ik 2 4% 5 & 81. 82% . 61. 90% .
37.25%,16. 67% , FAME B L& W T, CINI ~
Il & s g g 2 0 0l 5 %0 BEAH L 3%, PTEN SR8 19 25
SE G L (P<<0.01), CIN [ 57 %
A PTEN Rk E R WA ST E L (P =
0.000) ;17 CINI ~ 45 5 HihEdal CIN [ 4
5 CINT ~ 41 .CIN T 415 % 2 2 [8) 43 51 b3
PTEN Rk 2ZFH LG22 B L (P>0.05), It
Sk, PTEN I 7E CIN [ ~ [l 41 Fi gy 30 i g 21 3
Joim FHPE R R L L3R 2,

#£2 PIENERREHARTARTWRE
Table 2 The expression of PTEN in tissues with

different cervical lesions

2.4 HPV16/18 DNA By ik

HPV-DNA 3 % & {7 T M 4% . 76 A [7] 5 300 72
HA P RIBEO WK 4, %I HPV-DNA Jo
ik CIN | 2 35 S 6% . HPV-DNA fy % 1%
15 DA IR Sl 23, 81% .56, 86% .60. 00% ., HPV-
DNA & 5 76 CIN J5 728 [ 5 S v 4 835 = T X
HRZH (P<<0.05), H 78 CIN I ~ [Il 41 . ‘& %5 i 4 41
5 CIN T A, 2R WA St E X (P =
0.011) ,fH¥E CIN I ~ [l 415 & & % 5 4 = ],
HPV-DNA % ik 2 55 L4 1T 2% 5 L (P =0.782),
W 4.

F4 HPVI6/18 EAREHRmETHA PR FRIX

Table 4 The expression of HPV16/18 in tissues
with different cervical lesions

pl6

Groups n

% + + + + +
Control 22 22 0 0
CIN [ 21 16 5 23. 81
CINT ~ I 51 22 29 56. 86
SCC 30 12 18 60. 00

PTEN
Groups " + + 4+ 4+ + 4+ %
Control 22 9 6 3 81.82
CIN [ 21 10 2 1 61.90
CINT ~1I 51 14 5 0 37.25
SCC 30 3 2 0 16. 67

2.3 ple MEHAERE

pl16 & PH M 3R Gk 3 28 7 T M A% A o, 7
ASTa) B B AR N P Rk LWL 3. X R4 ple 2R
23K I A R 13, 63 %, Bl % CIN 2% i) 49 =5,
plo B A FRKHMERE BT . XRS5 543 4
b, ploe HEAMAMRERERHARIFTFE L (P
0.01), CIN I 4155 st 4l b, plo R R A
B 25 A S E L (P =0.002);CIN [ ~ 4
5 CIN I 415 S8 21 3 0] Le . pl6 SR R IR
ERW LG X (P>0.05), 1L 3,

x3 pICEFAREFHREHAAPRRIE
Table 3 The expression of pl6 in tissues

with different cervical lesions

Groups n p16
+ + 4+ o+ 4+ %
Control 22 2 1 0 13.63
CIN [ 21 9 3 1 66. 67
CINT ~1I 51 21 13 8 82.35
SCC 30 8 12 9 96. 67

2.5 B @i CIN I ~ [ F g 98 4 21 PIK3CA.,
PTEN f1 pl6 5%k 5 HPV BYL LR

TE 81 ] N H & CIN I ~ [N A 98 4 21
PIK3CA 1 pl6 & [ 3L [8] FHPE R ik 62 ], 2L [a] B 1
Fik 8 B, i H R FEIEAM L (P = 0. 000, r =
0.544) ;7 71 ] p16 & 12 BH R E, Hd 54 4
PTEN HIE M F K10 ] plo FHH 2 A KL,
Hor 7 5l PTEN £ 5 BHPE R 3k B #5528 3 17 A ¢
(P=0.002,r= —0.332);64 il PIK3CA F H £
PEF L, Hoh 51 fi) PTEN 4 2 [ P R ik 17 #)
PIK3CA % F1 5 BIFE 235 JEh 11 ] PTEN £ 54
PR, B H R R FRNAMK P =0.000,r=
~0.396) ; HPV16/18 FHYERY 47 474 H , PIK3CA
M opl6 FEH L2 MRS 2B EAMX(P<
0.0,/ PTEN EHH A A 37 Bl 2 AMELRL. TR
(P =0.116), L3 5,

3 it
3.1 BHARRAH L F PIK3CA & FRBME X
PIK3CA & F 3 5 4 A ik 3q26. 3, H 4 b5
TA 2K W BE Bk LIS 3-8 B (PI3-KO A9 p110a i 4k 1
e AR A 22 /05 A R B WO (Ako TE Ak AT
2 2 240 3% L 4 ) 46 i T . PIK3CA & 8 iE
S — e L N2 2 RO P o o o B
G5 iy 9 Sk 25 09 95 AN PR R R S R A AR K 3 R
B R Ma S5 BE 5T & B 7E PIK3CA A ¥
WM ESUEA RS HRmEEA Y pl10a £
IR L M b TG PR XS s, R Il ok PIK3CA 25
5% 96 1 i
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1a:the negative in normal cervix tissues;1b; positive in CIN J;1c;positive in CIN [[~]Il ; 1d; positive in cervix squamous cell carcinoma
E 1 PIK3CAZEZAREHHRETALAFRIE (IHC X200
Figure 1 The expression of PIK3CA in tissues with different cervical lesions(IHC X 200)

B2 PIEN EZAREEHFREARPFHFRIEAHC x200)
Figure 2 The expression of PTEN in tissues with different cervical lesions(IHC X 200)

]
[0 L

3a:negative in normal cervix tissues;3b;weak positive in CIN] ;3c: positive in CINJ[~[I[ ;3d: positive in cervix squamous cell carcinoma
3 pl6 ERRAEHBETAARMELHC X 200)

Figure 3 The expression of p16 in tissues with different cervical lesions(IHC X 200)

w2 > L S - v s g - LS M - - e 4 |k A Ced e ja 03 "

4a:negative in normal cervical(ISH X 200) ;4b:positive in CIN [ (ISH X 400) ;4c: positive in CIN [[ ~ [Il (ISH
4d:positive in cervical cancer(ISH X 400)
4 EXRETHREZAL TR HPVI6/18 DNA & E R KN
Figure 4 The expression of HPV16/18 DNA in tissues with different cervical lesions

RS5 HHMCINI ~ I fssEAL B PIKICA.PTEN #1 pl6 EEXRIZ S HPV BEHX &
Table 5 The correlation between expressions of PIK3CA,PTEN and pl16 and
high-risk human papillomavirus infection in CIN ][ ~ [ and SCC

HPV16/18 pl6 PTEN
Groups n ———————— r P —_—— r P _—— r P
- + - + - +
PIK3CA - 17 15 2 8 9 6 11
+ 64 19 45 0. 483 0. 000 2 62 0.544  0.000 51 13 —=0.396 0.000
PTEN - 57 20 37 3 54
+ 24 14 10 0.172  0.116 7 17  —0.322 0.002

p16 - 10 9 1
+ 71 25 46 0.365  0.001
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AWFIE 455 8w . PIK3CA & 4 30 1] B 3 %
TR B rh g a3k BHMERR D 83,33 00, 3k Bl S B
FORTEH FURER AL B P C TR BN S
45X AR CIN T 40 A0 L. 2 R 86 SRt 8
S I H RS S R PR AR 4L 2, 39 ] (76. 47 Y6)
CINI ~ I &7~ pl10a BHME, WAL H 9 4
(42.86 %) CIN T iR p110a BHE: 9 £ 8] 22 Sty
BEF ¥ L, A, X BB ALR CIN T 419 8
p110a 58 B 6 BT P AUA 4 6] (18, 18 %0) IE# &Y
L 5 p110a FAYESRIR . 5 CINI ~ I #H L, 25 5%
WA L. R PIK3CA & Kk & & 5l
R B R, 2 5 SR R R
PIK3CA FRik 1 i B 5 IR0 B 300 A f 3 1 %
A XU 34 5 o PR i PIK3CA AT AE S 191 00 % 2% 591 ‘2 35
I3 7% e e IRV B0 1 A W) 2 8 AR . Goto %5 DLE
U 3 A0 M~ B A Ry BT 5% % R R AT e AL UL AT
FE4E W] PIK3CA AT LUAE by 8y 2 0 1 J 9 48
MR A DR AR A AR IR A R — 3K
3.2 HIAFAZHL S PTEN HEHRBEMNE X

PTEN JEPE 7 T ANFE G A1k 10923, 3 i 55
JE A — A EL A B TR B S Pk 0 b R ) R I e
PTEN # H B A MUK 5 05 B2 i 1% vk 90 i PI3-K/
AKT 555 Rk 48, fE AN i A K 5 R L iE
B (A b geg ol A A LSE 7 TR EEE/E M. PTEN
FE B0 T ) 2238 K5 B S0 I DR 8 B AE AN IS
M F, HATAF 458 M A — 3, Lee D R AR
P25 20 UL 2R T 63 5] CINL 85 f5i] SCC Jz 12 4
IEH B, LB PTEN BH 3R 1k b5 48 3F J& 1 1%
AL I PTEN ST SN K ERRPA
HEAEM EIFIEMSL Y HUS E E . Cheung 55 %3
B 10 B85 25 CIN F1 62 5] SCC, kg 25 48 Hh
PTEN [ RK M5 )5 7 W 50 ¢, v g
BT SRR R A R ) L S R R O Y T
& Bl F.

ABFFE A B4 CIN T CIN I ~ [ 8 55
FEdl 21 PTEN BH M 235 % 73 1 4 81. 82,
61.90%.37.25% .16. 67% . 7E FiRH L4 i, PTEN
PP 23k B W TR, CINI ~ [N . & 35 % 9 20 4%
SIS XT IR AL PTEN RiIAH 22 R AR E
X (P<20.01); CIN [ 555 595 41 b3 . PTEN &
K 2E A G (P = 0..001) 5 R W] F S0
o F J& b 4T PTEN & [ &8 Bk, L oh,
PTEN & ([ #£ CIN Il ~ [l 41 F1 gy 550655 983 41 o 5 Jo ik
PR 3k 5 SCk s — 80 .

3.3 HHAFEIRAELLHF plo HEAFIBME X
p16 PR g HE R, FL i 2 L 5878 R0 H S AL A7

FEF 220 e 40 L 32 7R 0 55 o i R A R TR
DI, s w5 . ple BAEE JE
R AR AT B S R AR 11 B B AR
WMz —.

AL R BoR. IEH T AL, plo
B RIKHERAL R 13.63% , b & CIN ¢ 3 14
Jn.ple BHFXHERZH IHE . HS CINT
2 VCIN 1~ [II 23 Fn g 30 5 958 40 40 ) L5, ple 2R
HRHMR2Z A G2 E X (P< 0.01), CIN
I 41558 md i . plo HARBMWE R LA
Giit 2 E X (P=0.002),iX £ plo & HRBHE
B R A0 N A R B, O B SR
T A8 2 3] 1F 8 T 3G . Mulvany 2857 6o g%
AUk SP P31 T CIN K+ 5 31 5% 9 h plo
FEEHMER L E LR B R plo BHERER
MFEHIERFA.CINT 4. CINI 41.CINTI 41 5
TES SCC & EAaH. 578 ok & HIILK,
pl16 Y BH PR GR % 22 S ¥ A Ge it 2% & L. Jedpiya-
wongse S 7E 28 [F R HOR FISP 4 g 4l Uk 2
FRXE 53 4 A 5] 5 742 F2 B 04 B B0 20 23 b A
1T p16 HEEHFRIBR I, 45 5 Wos 5 S0 4 200 4
Jif0 5% 0 240 A v 34 R A B plo B Y R R I
s 3 55 A SRR A BIF 5T 45 SR AR L L R R R
p16 Y m R I & T 57 8E % 4 81—~ CIN—> ¥
BADBEP RS, S0 plo B E R I AR
i Wi B S0 R AR B TR B g 0 48 w1l
P& F T IR 1 RS R
3.4 EHIAFEYRAHL R HPV16/18 B E X

B SR HPV 2R AU LE R 6] 1 [ 5K D8] A7 7 2%
S ORI AR I 70 0 1 1R Kb B S AN Eh R A 2
A HPV & % B 3. & 11 4l & HPVi6
# HPV18,

A5 R FH I €8 J5E A7 24 A8 B AR AR AN (7] B 355
Ase HPV16/18 DNA [ &Y %, 25 5 i 7%, L CIN
T #) 7 &% 98, HPV16/18 B A B K & N
23.81%(5/21).56.86% (29/51),60% (18/30) , H
ot A8 AE CIN 3 5 200 6l g 11 306 248 o 2 o B g 722 7
JE B N 3G . 9F H HPV-DNA % 78 CIN 548
e S g R Y 8 T B Rl AE CINT ~
I 20 Fs it 4 43 91 5 CIN T 1AL . 22 R A 56
2 . Munoz Y I BFIT 45 RS H— 80 0 —
UESE T SR R K A5 HPV16/18 & % 1)
FHIE
3.5 B # CIN [T ~ I 1 f# 93 41 41 PIK3CA.,
PTEN # pl6 £k 5 HPV &L 1) L &

AHEFE R IAE 81 6] F 35 CIN T ~ [I 0 o
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M, PIK3CA F1 pl6 & B [ MR B 62 4,
LR B M 3k 8 i, W 2 3 IE A OG0 71 )
pl6 M H 5 PR IR o 54 5] PTEN &)1 &2 B %
k510 ] plo P 2 BIMEZRE, Hrp 7 ) PTEN 4
MR, P 2 B3 A 085 64 4] PIK3CA 4R
FIE MRS Hd 51 ) PTEN 4 2 B ¥Rk 17
] PIK3CA 1 £ BAPER S Hd 11 i) PTEN 4
R E R B TG, KB PIK3CA,
PTEN il p16 &1 =FBA WA CINI ~ Il # &
BBy U ) BUE AR

HPV &5 808 fie 2 i &R HA 200 57
FomH ., HPV RGeS BFE SR ikt R
WA E B & k. KT HPV 5 PIK3CA Kik7E
B S AL 22 8] 5 AR Y SCHR 4 B L. A BT R B
HPV16/18 B4 1Y 47 #il#r 4 . PIK3CA & H A
45 o 5 PHPE IR L P 2 0 E AR O, 28 HPV
YR OC 1Y B U 2 WO T PI3-KL AT BG i T
PIK3CA A% M 3235 . 5 Yarbrough %02 18 3L i fik
PP AR B AL, AR R & B HPV16/18
FIYER) 47 BldRA v, PIK3CA # HA 46 1t 5
PER L P H 2 B E A, 5 Lakshmi %07 4 8
— L, RY HPV R A B T plo & A #ik, HHL
Hl AT BN HPV E7 S E{f Rb 2806, 5 Hoxf p16
R R AR TS 2% T B pl6 78 5 S Hij A
ARRVE SR R B R AR . WA SCHRRGE L EE SR
Agrhple EEE XS HPV YLK, ABF5E It
AREBPTEN HH£KIX S HPV YL Z 1) KR .
55 ] PR O 25 AR B SOk A — B (A A i — 2 IR
N
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