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A RARE AR 5 ot A
(AR M E b= e i A, b5t 100006)

E BT P16™* J& Sonic hedgehog (Hh-GI) {5 5 18 % 85 [ 75 & 30U B A9 A8 (CIN) I Rk AH oG M e L . SR H
Western-blot 77245l HPV16 FHYE K& HPV18 FHYE: S i 41 fiu 2 P16™“ & Hh-Gli {5 58 % 25 1 Smo. Ptch & Gli Rik. %Hps
HALK ML ZE A P16™, Shh, Smo. Ptch & Gli Kik, 4% 20 fl1EH T, 18 B4R, 54 4l CIN K 28 il = #i s
LR, A HT P16™N“* 5 Hh-Gli {555 1 F A5 ) A0 G K S IG AR R R 6 R. 4535 2R P16N*%, Smo. Ptch & Gli %
7 HPV16 & HPV1S PHIE B i 4l i & b RIE T B3 2% (P> 0.05). P16™*, Shh. Smo. Ptch & Gli & A 7E 5 3 h £iE
R T TR 5 R R R LR (P < 0.05), 7E CIN I 5 IE% AR R 2% 5 A EEP>0.05). P16™*, Shh. Smo X Gli & H, fF
CINI. CINII 5 CINILZ A3 W37 (P < 0.05). AHXZ#T 75, CINI-CINIIH P16™% 5 Shh Fl Smo £ 1% 3& IFAH
K, BiE#ET P16™N* 5 Shh. Smo M1 Gli R IEAHIE. 45i0IA%, P16™* T Hh-Gli {5 5 8 I 5w % WOh 5 5 30 A2 sk

WYIAHSG, H & R AHICHE. Hh-Gli {5 53l s 10 eE v]

X8R =W, P16™*, Sonic hedgehog, S LUk
ZRPES R7373

G, SR AR A 53 7, id
A G IR R B AL 8%, B SR AEAE T 27
Ji A B R AR T B 5L 9%, R
UESE, fEfa i HPV FFEH& g S BUE R & sk b
Pz 4k b e R AR (CINY I8 A0 T30 2532 i e, {HL
H TG HPV i 3 JRg 55 8 3 3805 S gpoph b iz 4
I 1 9 4 A A RO BIL AR MG AN T RV LT R
B 0 A CIN B0 KR TS, (H A AR
ANEEAGI (1) b B P R I AR A e, B2 1Y) CIN
ANBE TN B 550 0 R A S AR At LI R
JE R NIRAS, BICINT A& CINTL R RE 1. A
U, BENE RIS R4 U R R i AR AL, B
B AU TR FYE 97 R G A

HPV 5 & B0 5 R 2 5 s SUisopk 1 fz
Jod PR GO I A ) 23 A0 T 40 R S
(CDKs) 4 }% 6, HPV Wi s F: K 7= 4) E6 Fil E7 K1k
Vo A0 M S AR DGR B e e, b B dE 4 i
JHZ (cyclins) 4t i J&) S A0S Pt A 448 M J) S0 A0 0 g
1 46] % 1 (CDKIs). CDKIs (5 % & P16™*) 4 &

Shh Fe AR i Smo =2k iR Gli 2 1 T 2L
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cyclin JERSZ ARG, A/ s PE T, T4l
3] G1/S Fi G2/M R s {8 5 9% 414k &2 ELISA
S R IE ST SR M2 CIN H P16™N% M L i 2 0,
H 2 3 g v 2R 0A T AU AR B CIN A e,
P16™< 71 w5 b R Py IR AR B P B Al 2 = 3Rk
FEAG R AR vh P1O™N [ 8 2 LU B ME R B T % 5
I7) {0 20 973 AR E 10, I8 DI 40 M ) B4 o g 0 )
FEPR P16™ L5 e 50 % i T3 AR T 5 DI AH G
1M 55— P AR & B I R ¥ s B E K15
IE BB Sonic Hedgehog (Hh-Gli) ) 37 #0id 2
g1 A M W 55, ALEE Cyclin D, Cyclin E %%,
WF ST S %08 1 5 2 Mg & A2 AH OG0, Cretnik
SEVARIE ST N A 75 IS A0 0 PR A Bz Mk R 0 R R
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P16™“ J Hh-Gli {5518 % Gli & 1 B A A k.
& [ %% Bishop F5HF 5T {7 Hh-Gli 5 518 i 1f
TLEE P16™ R ik iy A 22 034, Leovic 551
FRIEAE 5 S 1 W S 9 o Hh-Gli 5 5 il B a8
L P16™% R IA B K.

S N AP 2= BB R R T S A T AR A
# Hh-Gli &L, RN RESZES
TR ) S W OIS AT Q0SS (R A H T MR B
Ji Hh-Gli 8 2% S5 0 W05 5 40 B ) 39 e o A Ot O
[P .

ASCHEA P16N* 5 Hh-Gli 5 5%, W5
0 S CIN H F 3 S g ik DR 3R L, 9T
JEAH SR ATTAE CIN [ ¥2 3] i v g b 2 o 1) £
F B AL

1 HMRFITTE

1.1 Western-blot 2] P16™4. Ptch X% Smo EH
HPV-16 [H 1 SiHa 1 CaSki 41 s & . HPV-18
FHT: HeLa 40 fu 5%, 340 A PR, 40 5 2 05
BEREFE T8 12% 04 10, 2% 2 G . 1% 5%
N % RPMING40 B 7 30, IFE T8 5%
CO, {1 37°CIEIIF EAA . 40 fukE IR 2 5x10°, Y
PRMHKEE, LSRR (BCA M & ik &
sunbio) i i AR FURIKEE. 50 pg AT 12%4 Pk
I8 TR I 2 Bk /e FL VK (SDS-PAGE) 73 5 ), 8 il 1R
PYE B, 4°C ERE M. K H 255 P P16N*,
Ptch & Smo 5 FEHUAR (56 [ SantCruz 23 7)) KK
FR RS ALEE AR L 1K TG TR LT LA 7)) #4b 2
Lh, BB OJEMEEAE, HH LabWorks K AFx) K]
BT IR BE 53 AT
1.2 Gkl
121 BHERER. AR 120 41 1999 44
1 H 22010 4F 12 A0 5t B B 52 7 $id i
BRI MR Hh IEE E AR 20 B, EfE
T HPV FHMEM CIN T 12 5], CINTL 16 f]. CINTI26
B, =i 28 B, JESFALZ 18 . AIRARA YR
TRIES L G AR/ D) K SR E VIR T
RIGEEA. NBEWEFMEERFZET, %R
DA R GG EEZS BT
1.2.2 AL HIE. EERH 32 E Beecher 2 A
11 2H 23 B4 11X (personal tissue arrary) K i /E 2H 2R it
A IR VRS 4% PR E . i
M, HE J& (0 FF 2000 BURF L SR AH N IR B 30005 A8

LRI, B PSR RbR AN HE B35 7 e
P, HER U2 PRI, R 2R A F T 21
T, FESZARETH BT A EHAA N 0.6 mm. IR
FE2 2 mmiffL. AR B bR A B/ HE B (058
o 4 RAE A R Bk e AT AR TR Xk, AR
0.6 mm ] FLEFRAE M TR AL, F 412
—EIBEFINGT RSN SZ AR AT U (P L b . 7224k
e FRE B — AN AL 0.1 mmAbdT LI E S ik
BRSE R AR H A HIE. DR B R X414
OSBRSS lr, R YI R R 6 pm,
4°C{RAE.
1.2.3  RsEditborid: YIRS, veikE, SRA
BONPE T AT R AU IE . 2K
2 W5, AN 3% H,0, ' 8 min, FH ] 2K 48K ol
Yo 2 ¥k, A PBS HHEN RN, PBS il
(0.01 mol/L, pH 7.2)%e¥& VI F, b & 1L 3 1
BHW(A), i 10~15 min. JEEZRWAE.
I—PORBR (S5 3L B 1 0 100 #4%E) 100 wl,
BTEAEN, 4CE37C1h, PBS ¥, WL
YEAR L EPU R P CAEM(B), Fif 10~ 15 min.
PBS ¥t, 0 HRP 45 id B 5 55 f1 £ (C), =il
10~ 15 min. PBS ¥t 3 ¥X. DAB &%, &%
ISR, MR R AR AR, FoRKE
1EEA, AR E 4430 s~ 2 min), 1%EERITGR; 4>
(2 's), ARKMBE 10~ 15 min; BT 5 P EERR
B, B
124 R dlegi ®H . P16™%“, Shh, Path,
Smo K Gli FKik¥) FZ A T4 u)m. LB~
AU AN RZ A g BT WE R, MR (AT B (A (SR IH
PER 7 4 R IUER G (0).  ALSUN F S s AL e
)5, ERMBERGEUE TEIEN, FERs)
M. ¥ i AT o5 LR e A A, FH AN e
B<133H14, 13~213424r, =23 37,
W 2 B TR O R FE RUE 0 B, TR A 0 47,
WO 14y, O 2 0, BEOT 30, &
JEf4r =A x B, 043 FE HUIE(-), 1~2 504
S9BHME, 3~4 2 EEBHTE(++), 6~9 4 A 5RkH
P (4440718,
1.3 HitES

SPSS13.0 G ik # b4, R 2 J7 22 55
(One-Way ANOVA Post Hoc Test); #H 5% 1 5% 1]
Non-Parametric Spearman Rank %% 2% #H ¢ 73 #1, 45
K5 KHE 0=0.05.
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21 AEEHIEMAEFREFPI6™, Ptch. Smo &
GlERWMRIEFER

Hh-Gli {55518 i 3= 2L il 70 W A5 5 B 45 1 Shh
oA, BN AT A 524K Ptch Al 55— B A7 A Smo 41
IR A, VARG R Gl A4l k. A
W S S s R P AT, AR CIESE H

W55 H L0 G fa B HPV % #5298 4 HPV-16 £l
HPV-18. A4 R H P16™*, Ptch. Smo /% Gli
FIE T Western-blot Kl 25 K WL 1 &L 1.
3P R B RIS 4 R WA Gt
. HPV-16 PH 1% SiHa £l CaSki 41 it & . HPV-18
FH¥E HeLa 402 2 1 P16™<“ A7 Ptch Al Smo & 1%
ARFEXA, Ui FR MR AR S HPV 435
BATRHCNE.

Table 1 The expression of P16™“, Smo, Ptch and Gli in different HPV
types positive cell lines (Western-blot IOD/3-Actin)

Cell line HPV type P16™4JOD Smo IOD Ptch 10D Gli IOD
SiHa 16 0.576+0.099 0.819+0.172 0.586+0.130 0.900+0.096
CaSki 16 0.666+0.129 0.639+0.134 0.759+0.140 0.841+0.122
HeLa 18 0.536+0.118 0.747+0.165 0.605+0.118 0.892+0.091
P* 0.426 0.423 0.277 0.759

*: One-Way ANOVA Post Hoc Test.

SiHa Caski HeLa

PIOMNK e i  s—

B-Actin

Fig. 1 The expression of P16™%*, Smo, Ptch and
Gli in different HPV types positive cell lines

22 HATRREHEER

221 REANERER, Bk SR AR
J R S I R IA (] 2).

2.2.2 S A VF 4 (Immunohistochemical Scores,
x + s) LK 2. P16™ 7E 1EH B S L A 55 4
i RIS RIAARKIE, 1ERIEME B Sk 4128
R RIA . IER AR S SRR T W E T
ZES, P=1.000; 5 CIN M 25 W2,
PAESY 54 0.004 2 0.001. 1fif CIN 5 55 8 b 2
PEZSR, P=1.000. 7fECIN*H', CIN[. CINI &
CINMIZ Mz EE, P=0.031. CINT 5 E#4]
2 g o5 LR TG B 3 D, PAEL A3k 0.889 K

0.628, 15 CINI 2 CINII 7 8%, P{EHS A
0.046 % 0.004. CINTI 5 CINTI = =+ A &3, P=
0.731. CINII 5@ [a) 2= 55 0 &, P = 0.068.

Fig. 2 The immunostaining of P16™*, Smo, Shh,

Ptch and Gli in cervical squamous carcinoma

(a) The immunostaining of P16™“, (b) The immunostaining of Shh. (c)
The immunostaining of Smo. (d) The immunostaining of Ptch. (e) The

immunostaining of Gli.
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Table 2 The immunostaining scores of P16™%* and Hh-signaling molecules in cervical lesions
Nuber of cases P16MNKe Shh Smo Ptch Gli
NL 20 2.100+1.449 1.900+1.287 1.300+1.337 0.300+0.675 1.600+1.350
TA 18 3.300+1.251 2.700+0.483 2.667+1.495 0.444+0.843 1.300+1.252
CIN 54 5.092+2.586 5.772+2.580 5.815+2.400 2.500+1.411 2.519+1.746
CIN | 12 3.083+£1.975 2.833+£1.990 3.083+1.881 2.083+1.240 1.583+1.084
CINI 16 5.313+2.441 5.560+2.581 5.688+2.024 2.250+£1.238 2.188+1.721
CINII 26 5.886+2.503 7.154+1.488 7.154+1.642 2.846+1.541 3.154+1.804
CA 28 5.429+2.645 7.500+2.047 7.393+1.771 3.567+£1.526 4.533+1.990
P* <0.001 <0.001 <0.001 <0.001 0.021

NL: Normal tissues; TA: Tumor-adjacent tissues; CA: Invasive cancer. *: NL ys CIN ys CA. P16™%: CIN [ s CINI[ »s CINTI, P=0.031; CIN |
vs CINII, P=0.046; CIN I »s CINII, 0.731; CINII »s CA, 0.068; CINII »s CA, 0.999. Shh: CIN I »s CINII »s CINII, P < 0.001; CIN [ s
CINTI, P=0.012; CIN [T »s CINII, 0.014; CINII »s CA, 0.016; CINII »s CA, 0.142. Smo: CIN [ »s CINII »s CINII, P=0.001; CIN [ »s CINII,
P=0.009; CIN[ »s CINII, 0.001; CINI[ »s CA,0.016; CINII vs CA, 0.679. Ptch: CIN [ ps CINII »s CINII, P=0.214; CIN [ »s CINII, P=
0.009; CIN I »s CINII, 0.322; CIN I »s CA, 0.012; CINII »s CA, 0.150. Gli: CIN [ s CINII »s CINII, P=0.021; CIN [ »s CIN I, P=0.606;

CINTI »s CINII, 0.166; CINII »s CA, 0.006; CINII »s CA, 0.634.

Shh 7E 1E % 423 J g 55 4123 b 5 B g5 R I8 BLA
FKik, “HZMLEEEER, P=0438. L4l
21, CIN 5t m s — & 2 A 22 ¢ W,
P<0.001. CIN a7, a2k 54 0 W,
HoFzMESAEE, P=0709. P CINTH
BT S 55 HR B A B3 %2 7, P=0.960, {H
L CINIT #5583, P=0.012. CINII 5 CINTI [#)2
S, P=0.014, CINII 59 7] 22 2 AN W 3%,
P=0.142.

Smo 7E 1F &5 20 2 S o 55 4l 23 v LI 55 3Rk Bl
AERIE, —HZMER LR FMN, P=0.056. CIN
LA RIL, HIEW AU A ST BT
ZE5t, PAHAT N 0.001 K 0.006, 53 P i 41
SR R, P=0.305. CIN | 5iFH 4285055
HAEAT BZETEX ], P¥IKT 0.05. CINT %Kik
AL, CINTI IR, CINIIRIEE UL,
—HNEREF, P=0001. CINII 5 CINI &
CIN [ =R, P{i¥% 0.001. CINII 542
TERALE, P=0.679.

Ptch 7E IEH A2 55 4 CIN kil
By, “HZNEABEEZESR, P>0.05. CINII
HRIETHR, H5 CINT & CINTTREZ AR
F, P AN 0.860 F 0.322. FEFRIEME @ 21 2%
HERIA, 5 CINI % = A H B, P=0.150,
HCINI & CINT ZR%%#, PEHA 0.012 &
0.003.

Gli 751 A8 S 55 A 2 R I g9 R IB BA
Fik, (ORI MEEHE R IR RE, ERHAERE
Pk, PAEISA 0.001. [EHAL. #mHHL. CIN I
5 CINT DYz B B X i, P {E4> 0.05.
CIN Il JF4s IRk, CINTIRIL B, =352 0
ZERAREE, P=0.166. CIN I 5 7% 5 5
#, P=0.006. CINII 5 )2 5 A B B,
P=0.634.

P16™“% [ Hh-Gli i % & 1 Shh. Ptch. Smo
o Gli 755 #00E 5 AR R i 55 AP AR IB BLE5 R
ik, ARSI AL hRIA M B, BEE
T S AL S E AL Z, UL PleNe 5
Hh-Gli BSOS 5 5 8 KA. ST
B R AR R 55 A0 i B B AH OC S Hh-Gli A5 5 3 i
FE B 80 P ISR M0, S Ak, s
YLURI B S H AR R B 3Rk 22 e L g2
B, T AU AT R CIN H, BE R I R
P16™%, Shh. Smo & [ &AL F-#E#H: CINI
HIEWHAL WIS EEES, T CINIT S5 EFA
2 S s 2 W BAT W 25, W e IR
HE CIN S 20 14 Ak ) i R e iX — R 1yl gt &
HEEMIEH.

2.3 P16™* 5 Hh-Gli B HHEXERRIEERMY

IE B B A R R 55 A 2, Pl I
Hh-Gli 8 % 1 % (1 Shh. Ptch. Smo & Gli # %1
B g B PRk . fEss i As CIN 1, CIN T4
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LRIERES, H5EH BN w5 A8
BEMEER. A CINT . CINII K i i P 5 ges 2 27
H, BIRER RIS BT RS, U CINTI
SO g T W

CIN Il -CIN Il 41 2L P16™<* 5in BH 1 75 N
58% (VEr KT 3), feamBlPERIEA 2, Shh
J¢ Smo i EEmPHPERIE, KM RE BN 0.578
(P=0.031) & 0.642(P=0.003). ik P16™% 5} £ jX&
X, P16™* 5 Ptch K Gli ANHAHICHE, G &
B9k 0.232(P=0.620) /% 0.301(P=0.464)

RAARE L Z T, P1O™® g FH (VP43 K T 3) 3%
KE N 76.67%, ik P16™* gR YL L4, Shh.
Smo. Gli ¥JRILsRFHME, AHICRE 510 0.590
(P=0.019), 0.615(P=0.021) /% 0.513(P=0.046). Ptch
R EE AN R RIE, P16™ i [H M Kk 4l
21 Ptch RIA B EILBHME, (HAHK REAL N 0.224
(P=0.430), ANHAHIHE.

Hh-Gli {5 505 1 e/ R &, B 7Es
HES WP AS BIUESE, & — NG OR ST I 5l ik,
NG E R R E PR EZEEM, WhkE G %
5 S lE AL T RIR S, (HRIFR R, EA
KL F IR b Hh-Gli A5 530 B8 A7 7 57 1 et 1029,
JU LR R 1 2 Hh i W AR 38 20 R R R TR M IR
TEJRME b R P9 IR A 240 L v e 40 B b i v,
A2 Hh-Gli {5 5 18 25 1% 3 Rk 7Kt s Bk
B FEFR GI G2 1E 0w RIS R A
PR, FTAE Hh-Gli 5 5 38 6 5 8 Wom R I 36 8 1) %
S, EUEGN AR, B SR i AR AR
AT Hh-Gli {55 538 B R R IA THE 019, -
IS &, CINT 2 Lh B i AB 21 23
P16™* 5 Hh-Gli {55 18 #% ' Shh. Smo & [1#K 1A
RIEADG, JEREE B SRR, RAE L
ThiEr, PEORAE B S R R R A AT P1eNe J
Hh-Gli @ %25, M HG = FH 2 MEA— kR,
7% Hh-Gli 1 8% 57 55 W0 ) REAl ok Y 5 P1eMe &
KT 5 B0 A2 S sde . R R] I AT e R IR
e B R A 2t P1e™N% 5 Gli £HLEA IS, 1M
£ CIN AL M KEAY R, #HEWGHE HEHY
P16™ [JAE FH 2 7 20005 4% 1) I 39 <A1

Hh-Gli {5 5l B BE AR PIR T7 0 a0 BfE
A WS 77 2 40N Y Preh BE Rk AR D g
Gl SRR SR AR B Smo FE B R AR ) RE R4S 1t 58 AR 4 ]
TN M AE Sl R ) R OEs b BRI
Wos 7 B 40 B ok 5% 43 WA 1Y) Shh Bo iAo fE Rk,

S B Ptech ZAR4S5 G, FRACT Peeh #ilE4F
R BG4 i i 1945 S5l 0, 1Z @ i Smo AR
FEfE B ds, Reftgniush ) Shh {55 #5 #epidh
Mo Gl {55, % Hh-Gli 15 53 % B A7 305 1
FH. 1 Gli % 442 Hh-Gli {5 5% s N 1,
A Shh (5 546 T A% NG 0 HERE DA e sk s 1
F. WA LE IR A0 g« B A0 B R S50 P
TR (1) Ptch FE K 5¢ 48 2 Hh-Gli 3 B 3 Ak 8 2 26
(1) RS 2, i B e A2 R AN AT AE Hh-Gli 38
P A B 3% 7 3, IR RIS A7AE Smo 3 K Th fig
P AR 1 O AR A E AR P S 7 NP, g dr S S0 35 Je
AT IN A Shh 75 & Hh-Gli 8 s,

AP 45 ok, CIN Hf) Shh & Smo 2 A
FIEWH BT e, 1 Ptech Rk THE A E, HA1E
B T Pteh SEILEFRIA, 1 H CIN 1 Ple™* 5
Ptch AN ATA G, HEMILE 57 #0 CIN 2 5 5000
H1, Shh F 44 iy #3% i #% Smo =y ik 512 Sonic
hedgehog 15 5 18 4 5 9 WG, HLLE B Sl b 2
75 [ i A7 AE Ptch 8% Smo 2% 5 117 #43% Hh-Gli 18 # 1)
ANRERHTA.

T T W Hh-Gli 3 B OE LR, 2
A ARG S, SlC A i 20 5 R A g R St
FA7AE. Si4h, Pl6™* i 5 Hh-Gli 18 % 5 %
TR AR, BRI Pl6™% | 2 751X 5 Hh-Gli
TP WS A OC, B .

2 % x M
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Involvement of P16™* and Sonic Hedgehog Signaling Pathways
in Squamous Cell Carcinoma of Uterine Cervix
and Its Precursor Lesions’

MIAO Jin-Wei”, ZHANG Yong-Qing, XU Chun-Yu, FANG Chun, DENG Xiao-Hong
(Department of Gynecologic Oncology, Beijing Obstetrics and Gynecology Hospital, Capital Medical University, Beijing 100006, China)

Abstract To investigate the expression and the relationship of P16™* and sonic hedgehog signal pathway in
cervical squamous cell carcinoma and its precursor lesions. The expression of P16™ Smo, Ptch and Gli in
different HPV types positive cell lines were detected by Western-blot. A tissue microarray constructed with 20
normal cervical tissues and 100 uterine cervical cancers and related lesions (28 squamous cell carcinomas, 26
cervical intraepithelial neoplasia (CIN) I, 16 CIN I, 12 CIN [, 18 tumor-adjacent tissue specimens) was
immunohistochemically analyzed with anti- P16™“ Shh, Patched (Ptch), Smoothened (Smo), Gli antibodies. The
correlation between their expressions was analyzed. There was no significant difference among different HPV type
cell lines regarding the expression of P16™* and Shh, Ptch and Gli proteins(P > 0.05). The expression of P16™*
and the Hh-signaling molecules was greatly enhanced in cervical carcinoma tissues, compared with that in normal
epithelium and tumor-adjacent tissues (P < 0.05). There was no significant difference between CIN | and normal
epithelium (P > 0.05), whereas, in case of P16™*, Shh, Smo, and Gli, the differences among CIN [ , CIN [ and
CINTI were significant (P < 0.05). The expression of P16™* protein was significantly correlated with that of Shh,
Smo and Gli protein in CIN Il -CIN Il and cervical carcinoma and was correlated with that of Shh, Smo only in
carcinoma tissue. P16™“ and the Hh-Gli signaling pathways were extensively activated in the development and
evolution of cervical cancer, and the overexpression of P16™* was correlated with Hh-signaling pathways. The
abnormal Hh-signaling pathways maybe much associated with Smo protein overexpression induced by Shh, which

can upregulate the expression of Gli protein.
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