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Abstract

AIM: To investigate whether P162 enhances ra-
diosensitivity of esophageal carcinoma cell line
Ecal09 by inhibiting Hedgehog signaling tran-
scription factor Gli-1.

METHODS: Ecal(9 cells (a total dose of 60 Gy)
to induce radioresistant esophageal carcinoma
cell line Ecal09R. The inhibition of cell prolifera-
tion was determined by Cell Counting Kit assay.
The expression of Gli-1 was detected by immu-
nohistochemistry and immunofluorescence. HE
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staining was employed to observe the changes
in cell morphology. Western blot was employed
to determine the nuclear expression of Gli-1 and
dynamic changes of Gli-1 in irradiated Ecal09
cells. Apoptosis was determined by flow cytom-
etry. The following four groups were included
in the experiments: untreated cells, P162-treated
cells, irradiated cells, and P162-treated irradiated
cells. Ecal09 and Ecal09R cells were included in
each group.

RESULTS: Ecal0O9R possessing certain radiation
resistance displayed lower ability of growth in-
hibition than Ecal09 cells. Nuclear Gli-1 expres-
sion was significantly higher in EcalO9R cells
than in Ecal09 cells (0.45 £ 0.01 vs 0.32 £ 0.01,
P < 0.0001). On days 2 and 14 after irradiation,
the nuclear expression of Gli-1 in Ecal09 cells
was higher than that in control cells (0.0882 £
0.011, 0.3560 + 0.015 vs 0.2552 + 0.0103, P < 0.05).
In both Ecal09R and Ecal09 cells, the nuclear
expression of Gli-1 was reduced after treatment
with 20 pmol/L P162 [0.2553 + 0.011, 0.2578 +
0.014 (non-irradiation); 0.1324 + 0.012, 0.0595 +
0.011(2 d after irradiation); 0.1741 + 0.013, 0.2397
1 0.112 (14 d after irradiation), P < 0.0001]. P162
combined with radiotherapy facilitated cells
apoptosis.

CONCLUSION: Nuclear Gli-1 expression is
related to radioresistance of esophageal cancer
cells. P162 enhances radiosensitivity of Ecal09
cell possibly by inhibiting Gli-1 expression and
promoting apoptosis.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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(Hh)1Z 5 26 B FGli-1 3 AR & 5 20 ik
Ecal09#42 3% 5338 4 1E 7 .

Fik: RA % RXE(HER160 Gy) BH
Ecal09if $& % EamiEcal 09R, R JACCKS
EM IR B e E ML R, R R
FHARMGLli-189 &k, HEZL &L m o &5
& %, Western blotitl # A Gli-1 &k A3 5%
MEcal094% 77 & # M Gli-1 T 4L, 7 X 2\ AL
M B TR, EW VA T44: KB4 mE
A, R, KRIBH R Imh e R R
Hezh4a, #4804 Ecal09. EcalO9R # At 4m ftL.

ZER: Ecal 09R3E 7847 4) % 8 24K T Ecal09,
AH— T4 M, Ecal09R%Ecal09%
#.3£Gli-1(0.4540.01, 0.3240.01, 2<0.0001);
Ecal095 77 & Gli-1 T2 d, 14 d&k & 5 2t #A48
$6(0.088240.011, 0.3560+0.015 vs 0.2552+
0.0103), £ 5 %o it 5 & X (P<0.05); 20 pmol/L
P162-FFiEcal09R. Ecal09%afe ¥, 50 umol/
L P162F b8 Gli-1 %35 T, 31 4 0.2553
+0.011, 0.2578 £0.014(K B 4}), 0.1324 &
0.012, 0.0595+0.011(#&4+2 d), 0.1741+0.013,
0.2397+0.112(F 414 d), ZFHH%tFE
SL(P<0.0001), P162F& 4507 42 20 i 78 =

252 Hhiz 548 F B FGli- 15 2% B A i
JEAI K. P1O2AX S 3G AAE A 7T A8 L5 47 4] 45 %
B FGli-1. 1% 2m 8008 40 %.

© 2014 RN I BB HREDERATHE.

%447 %8, Hedgehog; Gli-1; P162 ; it §t#HiE

% 032R: Hedgehog(Hh)Z 5 45 % B FGli-15 4
ARSI AE A £ P1623X SIS HAE R T 8k 15 37
H) 5 F A FGli-1. 1240808 48 %,
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AN 5E 4RI AP, WFT 7R Hedgehog(Hh)il #% /1
I R A, HS AT BT SET, A
LI LA e AN I FRE cal09 M L35 S (1 AT —
SE T HARTE AN M E cal 09R A X %2, R4+ 5 e
TR BTAE P 162 1 JHUH B BV H S HE 5l 2%
Bt 7 Gli- 11095 &

1 #RRT3E

L1 A N9 40 AKE cal09( H A FH B= B 15t
), 2 IKP162(ER I LA B AE DB AA PR A A,
Gli-19i4£&(Santa CruzA#)); #HrA R4 Mg (bt
MPYZER A B2 7)), RPMI 16408577 K3 (Gibeo
AT R B (Amresco/A 7)), CCK-8ik 7
(SigmaA #l); A ZE(GibecoA ). FHLI(Gibeo
AT, W (Amresco); H XU A #5 B i
(Amresco); BCAM HR BN E XA @G = R);
% H AR i B A B BGRA A A (UL A 4); An-
nexin V-FITCH iR £ (Roche). CO,TH T4 i
K754t (Heal Force/swl); B S i A (36 H
FHRFELX800); 318 Wi Bi(Olympus A m]); i
AL B LHL(SigmaA wl); F=an Mo (SE B DU
/AN HFC 500 cytometers CXP/ M), 37 C
TER 7K 7B A (3 28 7] )5 8 P VKR (A ot
AN—A%#e ) ); Nikon ECLIPSE 80i%¢ > 4% (H
ANikon 23 7)).

12 7%

1.2.1 @\ e 4 E37 Cy 5%CO, 37 H
Rk, KR RENEA10%BAF 0. HHE
100 U/L. ¥ % 25100 U/LFJRPMI 1640, 41 g4t
A KA AT S5

1.2.2 ¥ FEcal 09R 28 fit: HEAZIIECcal09%K
FH Varian2300 L £k I 85 6M V-X 2k U 8 Gy, &
1.5 e brfESE AR 78, TEUR R 2 bR A 2 25
100 cm, ME5FEF10 cm X 10 cm, WG EF 1.5
Gy/min, JUF 5 &G TRk SRR, Fr kit
AR, 0.25% bk 2 1 i Ak J5 Z 0 B ph s
Fr. GHMLAL TR, FIRXS LIRS Gy,
HUL R, Bk R A 60 Gy

1.2.3 CCK-8:%MEcal09. Ecal09R%m it} 54
R FE: 00 2. 4. 6. 8 GyFEMYTEcal09.
EcalO9R4H )5, #5H 4k B, BA5000 cells/
well R F964Ltk, TR 6L, & IHELA. fL
724, 48, 72 hE N0 pL CCK-8, KiFff
B E 1 h, EFE450 nmAbBEAR I A FLIROE B A),
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RS, 2. P16215HedgehoglE S5 R NS -Gli- 11258 B EBEca1 094BIEOY ST R 617
TGN 2, 405 (inhibition rate, IR) =(1- 2. AREGTINZHA . B ZGZ BN ANz 2], miaf4d

SEEG LTI AE 6 AL T I4A M) X 100%.

1.2.4 @0 e 5, 55 AL 5 B EUE KN R Ecal09.
Ecal 09RJY AL, L5 X 10 cells/mLiEF 16
BB b, BEL2 mL, #H4 hia, 4%2 %
IS [ 52, 0.5%Triton X-100% %%, 3%H,0,-
FHEE ok A 05 S S A B S 2, 10% 155 1L 2 1375
B, BT BBt AGL-1(1 : 100), 4 Cig it
B, IR T, ShEs M HDABE (4,
R e Ja, KPP 2l . TR AR R YL, &b
1% W5k, —HZRIEY], BE F, 81 FEE,
. G- 15 UM TT sl A% H B o £ 2
o SR F B A B PR . AE AT R BENLTT 5L
ANt LT (R 40 M. 255 1 40 P B e E iR B T
0 3 2N DT TREAT Y B AT, YR T
A 043 B AR, BATE(-); 140 ¥RER3E (A,
SIBAPE); 245 B, BIYE(H); 340 Bt ta,
5 FH P (). BRI 4 He(AL By C. D)
1P N R - b St ) N
b, Getrsm T fa 4 = AX 0+B X 1+C X 2+D X 3.
1.2.5 S 3500 20 € A 0] 40 i S s 0, 22,
4%[1) 22 Z [ 52, 0.5%Triton X-100% i il
1720 min, 1E9 ILEEMEE A, BGLH-1 T 51 -
150), 4 CI R n; B P a(Cy3)hrid E4t
HlgG(1 : 100), #6420 ‘C-37 CHFE1 h, B4t
EDAPLEEIF S min, PUoGE KIS Frigidt
F, AR B ALV e A AT (0 A e, v
SLBHPE 41 i .

1.2.6 HE# &, 9. 52P1627FEcal09. Ecal09R%m
ML 255 %v: Ecal09, Ecal09RZNJI A2
W 20 pmol/L P162, [k 41 i in A\ 25
RPMI 164085579, 1E 1148 hJE e v b2, 75
ARZ G410 min, EhFR LEE 41k, 5442 min,
THIRIE W, MR T, B R SR, HL

1.2.7 Western bloti| 3% 77 J& Ecal094% I Gli-1 &34
TAL: 6 Gy XTI Ecal 094 i Js, 4351 11+
2. 4. 24, 48. 72 h. 7. 10. 14. 18 dJ5fEH
BE A, RFSEcal 0941 HufE2S X . &
WEE, HU50 pg i d A EFERLIK, S s E sk
LUK, LGRS SR AT o L, S% M k)
12 h, IOAF PR S iGL-1 1 51 300),
4 CHWFE IR, TBSTIEME, IAFHR 1T bt = il
B2 h, TBSTULNE, ECLIRF G % it 5.
1.2.8 Western bloti 2 ¥ 28 2m iz M Gli- 1k kb
B L T AT, 5820 pmol/L P162°F-7i48
h, J56 Gy XERIUR, nT 4y 4, B RISASNZ
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KA Ecal 09, Ecal ORPIFRIML. Ny ANz
748 hJe, ARG RIS U B 11-80 “C LR
17, RO PRAN T U 548 hy 14 A% A,
FRZ A RIS E BE 48— 13 T Western blot.
1.2.9 X gm B A ) 2 8 o= 50 FIR4ZH 40 i
25 ANl E48 h)m, AR KRG b 24 h
Ji AN S ED TABRBE A AL CAES X 10°41 2, PBS
PEF2IR(2000 r/min, /05 min), &¥ET500 pL
Binding Buffer, A5 uL Annexin V-FITCYZ%]
J&i, FFINAS pL Propidium lodidel® %), eI &
15 min, 35 by 24 g SR .

Beit AR RHISPSS17.048 A F k4748
T H. VHE R Hlmean + SD# R, 41 1] LLAER:
FHEC X K5, P162% Ecal09. Ecal09R4H k%
Gli- 1R 2 X 247 Rl vl 1E A& Shapiro-Wilk
K5, P<0.05 0 72 A ek 2 L.

2 #R

2.1 Ecal09. EcalO9R % it 3% 3 ¥ 4) 5 £ %
Ecal09. Ecal09RZHMIZ X4 UM 524 48,
72 hATCCKSATM, A FUAH 7] FRF ] 45 A HELG 751
"NEcal O9RIGFH I W] BAK T Ecal 093K 1,
1)(ZL TR 5 15 LR A8 SR 246 56, P<0.05). L5528
AEcal 0941 Jfa A LE, EcalO9R 4H fifa i S i v e
K, BA— @ e braa k.

2.2 Gli-1% & #£Ecal09. Ecal09R %8 it 45 & ik
G5 A MIAG 208 eSO HER WOR G- 14
(1R T MR S, Ecal09. EcalO9R4]
W35 A7 235, Yo e 2 240 2 G 8 ik B2 4y il hy -
1.05629+0.098, 1.703975+0.055(P<0.05)( /&l
2, 3). Gy PEAN M 530k 39.9567% +
0.0097%, 66.4589% % 0.0251%(P<0.05)(&l4, 5),
ERHGEE X

2.3 P162*Ecal09. Ecal09R % o7 & 5 %
HEW %2 7 Ecal094H it 2 5 JE sl A I 22 2
e, Wi A HES (K 6A). Ecal 09R4N L &2 ANt
IR P, ASHEHES(KI6B). 20 pmol/L P1624b
48 hj&, Ecal 0941 M4l SR 4E, 2 A4 A4 TE,
] LA P 4 A L il (E16C). Ecal 09R 4 IR
RIM WAL, TR ZH%, I IRELH
fili A (El6D).

2.4 377 /& Ecal094m i Az M Gli-1 &34 T AL West-
ern blotill X2k Fi 5} JF Ecal094i i1, 2. 4. 24,
48. 72 h. 7. 10. 14 ditffa) A% N Gli-18K1k,
gh R R U S G- R, 5 A B 40 i

Yoshikaw#k if #%
EaGli-1%9 £
ERX s T &
HIRAEEKT B
FH AR, ZhuF b
A WGl-1k ik
BB B AT AR
A8 %. ChenF At
TR RASTHAE
AT 2m e B o ik
Shhiz 4k i% 7% Hh
15 5B AR
57 3.
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mE# 2 2 R 1 NEFISHIXENIEC109, Ecal0IRBIBANEIEHNHIZR(CCKSE) (mean +SD, 7 = 6, %)
Hhiz T # % B
FGli-1 2R %
Ecal09%m it & & IR
i, 5 H AR
mEmA, A s RETIEGY 24h 48h 72h
BRP 16258 45 47 ) Ecal09 EcalO9R Ecal09 EcalO9R Ecal09 EcalO9R
Gli-164 £ ik R 3%
o o A 2 10.70+£1.08 3.91+144 1935+145 666+1.19 31.79+125 7.51+1.00
Btk 4 12.65+1.09 953+1.17 36.11+147 11.81+1.14 47.94+093 13.64+1.17
6 21.23+155 1373+141 4698+1.32 21.73+1.34 51.72+1.32 23.68+1.12
8 4352+1.07 3164+141 56.93+120 3284+152 71.95+1.36 3835+1.11
IR: HDRBIER.
80 ——Ecal09-24 h
70 I —m— Ecal09-48 h
60 —a—Ecal09-72 h
g —<—Ecal09R-24 h
2050 -
= —0—Ecal09R-48 h
£40 e Ecal09R-72 h
Bm
30
20 -
10 F
0
2 4 6 8
1 BUSXECal09. EcalO9REVIEIE HNHIHhLk.

2 Gli-17EEcal0IRYBIECPRIAMIZR5R fE (Fo R LRLSE x 400). A: Gli—1FHYE; B: BHH:GIE.

3 Gli-17EEcal0/RIRIPRIAR R E (B LALLMV x 400). A: Gli—1FHYE; B: BAMEXTIA.
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RS, &

. P1621{15Hedgehogl= 257 RS Gli- 112R B BB cal 09I ST BURRIL: 619
| FARE A
¥e @48 A T G3BP

A % BRP162
iﬁﬁéﬂv%ﬁ'}Hhﬁ%
bl Sl ol
zﬁ:ﬁh‘#méﬁ 3] Hﬂ 7w
B IR AT AR Fe
P162 ¥ #5375 49
RAHIE, ARE
S Wy B AR
SR e F B

B 6 %20 umol/L P162{EF48 hf5Ecal09, EcalOIRMBIRAZAT(HE x 200). A: Ecal09; B: Ecal09R; C: P162+Ecal09; D:
P162+Ecal09R.

H Hﬁ?'ﬁ%“48/J\Hﬁi‘%LB%TE&(P@.OS), ja/Epeis: i

I, T

P(E7),

14K L35 B 5 (P<0.05), 18 dfa T T i
ERAGER L.

2.5 P162*4FEcal09. Ecal09R%m itz A Gli-13% A
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Western blotll 5 £& Fi 5 JP1621 il 5 Ecal 09

Ecal 09RZNMUA%Z M Gli-178 4k, 45 L EoR: KT
T2 AR B A I AR IEGLI-1, HR
WSR2 240 7, Ecal09R¥KZEcal 09 K ik Gli-
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W @) 1% F 4 A B 0.400
K Z AT
i, B A%k F
O AT Ao A A AR 8G

k.
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Control 1h

2h

4h 24h 48h 3d 7d
i)

10d 14d 18d

7 EcalovBiRRys B REN B mtZEBGli-18YRIE. A: Western blotZh5:; B: Ecal 09O4HIEITT f5ANRIE] 5% & 1 Gli—1

F oy e

[ Gil-1/LaminB

B 0.5 -

0.4 -

0.3 r

0.2 -

0.1 |

0.0
1 2 3 4

8 NEBSUNIZHE. RIBSRINZAAMIRZAEZBG!-
HIRIE. A: Western blotZ5 5, 2B E FLaminB; B: &
PEEHINZA2H . RIBET A2 20 A0fA% N & H Gli- 13838 7K
S 1: Ecal09; 2: Ecal09+20 pmol/L P162; 3: Ecal09R; 4:
Ecal09R+20 pumol/L P162.

L(F = 135.73, P<0.0001)(&18); M4 in2h 4 %
SIARZIHBE G2 14 DIKEILGL-1, 22578
HRIE R X(P<0.05), Trf A 2y 41 (R
Ji2+ 14 d)', Ecal095Ecal09R ) Gli-1KIA T
GiitE 2SR HF = 1.89, P = 0.2064(2 d), F =
0.45, 2 =0.5191(4 d)](¥19, 10).

2.6 P162% 47477 *tEcal09. EcalO9R 4a it 78
THom HER2. B AP 1621k A BT i 2t
Ecal0O9R. EcalO94H i T,

3 e

Hh% {5 538 #% 1 2 HHhAC K (Dhh, Thh,
Shh). PTCHMSmo4l Bif¥) 52 1& 52 G LA I T
s R GLARZH R, Herh G- 12 Hh R AL AL ]
(RIS T, %N GL-18 17K 5 G- st
iﬁf«tﬁiEtb B A G- 3RIA K2 R Bt Hh
55 B PE". Yoshikaw 2! i 1# 1% 2 (1 Gli-1

WCJD | www.wjgnet.com

B 0.300
[ Gil-1/LaminB 2d
0.250 o e

0.200 -
0.150 -
0.100 -
0.050 - H
0.000

1 2 3 4

9 IRETNNZHA. RRHFRIIZILAFRETS2 dREBGI-]
HYZRIK. A: Western blot#hi5. M8 04%E H LaminB; B: A
SHINZG2H . IRETAINZG A B E2 d)E EGLi-13RIK 7K
SE. 1: Ecal09; 2: Ecal09+20 pmol/L P162; 3: Ecal09R; 4:
Ecal0O9R+20 pmol/L P162.

B 0.350 r

[ Gil-1/LaminB 14d
0.300 | 1

0.250 | e
0.200 |
0.150 |
0.100 |
0.050 |

0.000

1 2 3 4

B 10 RENZEE. RERINBEGREE14 dEB
Gli-1HYZRIA. A: Western blotZ/E5 5. S 4848 9 LaminB; B:
HRSTINZ94H . TRS AT (B 14 DS A GL-130K
K. 1: Ecal09; 2: Ecal09+20 pmol/L P162; 3: Ecal09R; 4:
Ecal09R+20 umol/L P162.
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621

A Eca109 control B Ecal09+IR ¢ Ecal09+P162
3 3_ 3
107G B2 107 B2 1075 B2
10%- 107+ 10%+
& g1l 0.06% & 101l 1.71% & 101l 6.11%
100783'_; : 10°% ; 10°g
s 0.18% . 5.39% - 10.41%
10° 10 10> 10° 10° 10 100 10° 10° 10 100 10°
Annexin V-FITC Annexin V-FITC Annexin V-FITC
D Ecal09+P162+IR E Ecal09R control F Ecal09R+IR
3 3_ 3
g g2 081 g2 0 |2
10%+ 10%- 10%-
& 101l .18.08% & 101l 0.02% & 101l 1.96%
10°- 10°= 10°
B3 . e B3 . v
B 26.36% sy 0.12% 4.46%
10° 10 102 10° 10° 10 102 10° 10° 10 102 10°
Annexin V-FITC Annexin V-FITC Annexin V-FITC
G Ecal09R+P162 H Ecal09R+P162+IR
3 3_
V) 0 |g2
10%- 10°-
& 1t 4.81% & 1ot 4.84%
10°—B 10°
9.13% -+ 20.62%
10° 10 10> 10° 10° 10 100 10°

Annexin V-FITC

Annexin V-FITC

1 PI62BXEHUI XIECal0R, Ecal0VBIRIATFZIMARIVE (20 pmol/L P162, IRIREIFIE /96 Gy). A: Ecal09; B: Ecal09+IR;
C: Ecal09+P162; D: Ecal09+P162+IR; E: Ecal09R; F: Ecal09R +IR; G: Ecal09R +P162; H: Ecal09R +P162+IR.

WRIA S B W o7 P R B R A BE AR
Zhu5E B R W G- 1858 5 68 e 50T HKPTAH
K. Chen5U" I S 7R 1807 5 A1 e 40 il 1 4y
#Shh(sonic hedgehog)fL A EE Hh S 5 i 14 ™
AT AP, AR SR R ISR A B R Ecal 0941
M HOT IEGL-1 R JE B, BSOS btk &
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