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Galectin-9 regulates SHH signaling pathway to influence apoptosis of
colorectal cancer HT29 cells
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[ABSTRACT] AIM: To investigate the effect of galectin-9 on the apoptosis of colorectal cancer HT29 cells.
METHODS : Galectin-9 over-expression vector ( pcDNA3. 1-Galectin-9) or control vector ( pcDNA3. 1) was transfected
into the HT29 cells. The galectin-9 over-expression was detected by real-time PCR and Western blot. Annexin V-FITC/PI
double staining was used to detect the apoptosis. The protein level of activated caspase-3 and the expression of SHH signa-
ling pathway-related proteins Smo, Glil and SHH in the HT29 cells were determined by Western blot. SHH signaling path-
way specific inhibitor cyclopamine was used to treat the HT29 cells with up-regulated galectin-9 expression, and the apopto-
sis, the protein level of cleaved caspase-3 and the expression of SHH signaling pathway-related proteins Smo, Glil and
SHH in the HT29 cells were detected by the above methods. RESULTS: Transfection with pcDNA3. 1-Galectin-9 up-regu-
lated galectin-9 expression at mRNA and protein levels in the colorectal cancer HT29 cells (P <0.05). The apoptotic rate
of the HT29 cells was increased after galectin-9 up-regulation. The protein level of cleaved caspase-3 in the cells was in-
creased, while the expression levels of SHH signaling pathway-related proteins Smo, Glil and SHH were decreased. Cyclo-
pamine treatment further induced the apoptosis of the HT29 cells with up-regulation of galectin-9, increased the protein le-
vels of cleaved caspase-3, and decreased the activation level of SHH signaling pathway in the HT29 cells (P <0.05).
CONCLUSION: Galectin-9 induces the apoptosis of colorectal cancer HT29 cells by inhibiting SHH signaling pathway.

[KEY WORDS] Colorectal cancer; Galectin-9; Apoptosis; SHH signaling pathway

[WFs HEA] 2018-06-14 [f&[EIHHAA] 2018-07-02
« [ BEME 1 JE TR RS —ERe il B 344 (No. NCT03531931)
AGETIVEHE Tel: 13860458889 ; E-mail; yefengdoctor@ sina. com



- 460 -

SEE N S — A~ A BRI P A fa B A, HE
TR M T R B, B 45 B e 2 W AR 7
IR ANBT LA | 45 B i B AR AT R AT B B 5
i, AEUE R T4 L R A R R BRI R R A
i FLATHIR P BB NS A R, R4 B KL
il % 45 L R 3R 9T B EE R XL Sonic
Hedgehog (SHH) {5538 % J&:— it 55 i 4 A2 A 5 1Y
155 el i, LA e 4 2 b aod VRS , 490 ) L0
{5 m] LA e I b e 200 1 8 A R R, IR T LN
T CRFUBBEE R 9 (galectin9) 7E A JS 1 I |
S/ it 40 R 25 S B 2L 2 % R S5 P
WRJZEIFH A f )z Rk ZIT TR M, galectin-
9 FEIEH ALV IR IK K5 TR 218, Al B
S AL O 2 o 7R B SRR R R BIE S 7R, galectin9
1o AR AT LA S b e 20 08 T, HC A O S R A 4
MR . Galectin9 745 1 i 40 L Y4 1= rh 119
PRI H AT A B . AS SCI0 25 i i HT29 20 )i
VERSMIFTENS R, WA galectin-9 Xt 45 B i
240 I 0 T P R P A P B LR A A i 4 A O P
AL B9 Bt o

CRE R P

1w

SEHEANN R HT29 g B b R KA RHL
AR/ ] s peDNA3. 1-Galectin-9 (| ¥ 75 35 ] 25 4%
ARA FR AT H4 8 ; Lipofectamine 2000 Il  Invitrogen ;
PCR Fl1 ¢DNA & %3857 244 § Thermo Fisher; 5|4 H
A TTAY TR (L) A A FRA 75 1 47T galectin-
9 Pk IE H BioVision; P cleaved caspase-3 ,Smo ., Glil
1 SHH $it{&11 5 ABGENT ; SHH {553 [# R S P41
i3] cyclopamine W F b A AR Y BHCA FRA T
2 A&
2.1 w@fga HT29 4HR7esEgLnind 1 d 3Fh 3| 24
FUBEFRAR P , 205 B2 oA 90% Bt HEA T4 M .
KA ) PBS FEAAMIPE I 2 U0, 8 &5 ILTE Y RPMI-
1640 £ 35 W 1% 5%, Al Lipofectamine 2000 #f 77 40 ifl 4%
gu o ¥ galectin9 3 & ik i Hi pcDNA3. 1-Galectin-9
Xt HE 6 pcDNA3. 1 [ Lipofectamine 2000 %% 44 |
AMAIh, He Y24 h J5 940 ] 600 me/L i) G418 i
ERAVEFORE, 0k 4 J8 J5 , Pkt PRV se B K 5%
¥yt pecDNA3. 1-Galectin9 1 pcDNA3. 1 Ji5 iy HT29
Y43 K peDNA3. 1-Galectin-9 41 Fil pcDNA3. 1
A, T3 BB Y AT AR JSORE DNA Y 41 HEAE Ry 45 1%
& (control ) 2, F real-time PCR #1 Western blot jll
FETTFRIRROR .

2.2 Real-time PCR 523 7£ control ,pcDNA3. 1 #l
pcDNA3. 1-Galectin-9 4541 41 Jitd % & Jy 90% B, ¢ i
75 10° AR 1 mL ) TRIzol 2, S
JoH B 54 RNA fRAFE7E - 70 °C, BU2 pg (9 RNA 5
0.5 pg 4 Oligo dT JEAH T 70 CHFHE 5 min J5E
F UK EFE 2 min, BRI S5 wb A9 5 x M-MLV buffer |
1.25 uL f#) ANTP Mixture 25 U f)) RNase inhibitor (40
U/uL) 1200 U f M-MLV (200 U/pL) , % il RNase-
free dH,0 % 25 pL, BT 42 CIEIRZ 2 h, £ 95 C
WEE 15 min J5, B T UK L% 4,15 3] ¢DNA, Real-
time PCR &K% :25 pL ) SYBR Green PCR Mix( &4
4 mmol/L Y Mg®* ). % 1 uL i EFiE51 4 (10
pmol/L) .0.3 pL #J Tag DNA polymerase 2 plL f
¢DNA #120.7 uL Yy ddH,0, Real-time PCR #2534
95 °C 120 ;95 °C 30 5.59 C 25 5,72 C 30 s, 345
AEHR, GAPDH Sy NS, T 2 it A o5
HAMIH galectin9 7K -, Galectin-9 ¥ _FiiE5| 4 %
51 57 -CGCCCCTGGACAGATGTT-3" , FiiEs| ¥ e
5 & 5° -GACAGGAGGATGGACTTGGA-3’ ; GAPDH
I EWEs1 9 3 8 57 - AGAGGCTGGGGCTCATTTG-
3, NiEsI RS R 57 -AGGGGCCATCCACAGTCT-
TC-3’ ,

2.3 Western blot 5%  7£ control, pcDNA3. 1 #l
pcDNA3. 1-Galectin-9 £%-2H 21l Jifd 2% & Sk 90% B}, DA ik
B IR AL , A 2 1 24, A5 10° AT i A
500 pL (2RI 4 °C 12 000 x g B§.0> 10 min, 5%
WAR I 3G 23 4 LLUS , AR AFTE - 20 Co 5 IR KL
BCA Xt A T & DG, AT i k. B i
el 12% 43 25 e LA K 5% e 4 e, 1A Uk 38 i fin
40 wg BESh, BEEH RN 90V, M 1 7EA BB
MGG, 2K WO BERE, IEAT R I, BRI Wy
JEBCE R 90 VK BE IR B AR UK b E AT 551 2 h
J& , RV LI, BRI b R e R85 NC I I
L NC RETCTE 4 1T C 1 47 14 5% JBi B 5 %53 114 - 1L o
], RSG5 S 60 min, F] TBST 41 NC fji
PEUR 3 WLAE fF NC JRBCE S A 12 200 #i BEHT ga-
lectin-9 HUKIEIN , B T 4 CUKFH N Z18 7 2ot
BN, FELA TBST YERR S, 2= 1 24 000 By 11
PO, BTl 55455 2 h, [FRELL TBST g
i, I ECL W40, BESG (X B ) Ja , 7T N2 IR GAP-
DH FIH B H galectin-9 BIOGHE (A) fH.

2.4 MTT ZAemlampe &y 25 AR E] 96 £L
AL IR, BEFL P IA 4 x 10° A4, JiAE CO,
B RAR a5 5E 48 h LU IS MTT 5% 20 L, & T
37 °C 5% CO, JiFRA R 4 h, 3845 B3, 45— H



FEAAW 150 L, 455 KO 10 min Ji5, & T HbR
IR 490 nm 4b1Y A {E, THE A A A MAATE . £F
R (% ) =K 4] A {H + XA A {H x100% .

2.5 AX@fe K& 0 i = 1 control,
pcDNA3. 1 Fll pcDNA3. 1-Galectin-9 4% 2H 40 i 5% 37 %%
JE 2 90% i PBS H5 4i il 459k % 3 YK LAUE , A
400 wL 2w, 433 A Annexin V-FITC F1 PI £ 5
pL, ZHEAEE A 15 min, A0 MR 25 B )
B PR T AR O o

2.6 Zmje ¥ cleaved caspase-3.Smo.Glil = SHH %
g K -Fegm &£ Control, pcDNA3. 1 F1 pcDNA3. 1-
Galectin-9 £%2H 41 Jfd ] Western blot J7 1M 52 40 g N
i) cleaved caspase-3,Smo . Glil 1 SHH & [ 7K, #
I%[E] |, cleaved caspase-3.Smo. Glil I SHH ¢ {&#;
BAEE 7 R :1: 100 ,1: 600 ,1: 600 £ 1: 600,

2.7 SHH 4z 5 i@ %474 #| cyclopamine 3} %4 & W% %%
HT29 Zmfe B =69 % B4 peDNA3. 1-Galectin-
9 JG AN, AESEEE O h IR, AN SHH 55 58 e 5+
PR ) cyclopamine (¥ & 4 3.0 wmol/L) , it
pcDNA3. 1-Galectin-9 + cyclopamine 41, 3153% 2 d J5,

W
)

[\]
1

|

Relative mRNA
expression of galectin-9

(=

- 461 -

3 ARSI 40 8 T Qi XA AR ) Bz A v cleaved
caspase-3 ,Smo . Glil 1 SHH & H /K, 22 B [6] |, 45
DL peDNA3. 1-Galectin-9 2 i fF hy %f HE .
3 FitESH

YR SPSS 21. 0 HcRET A BT TR VERL
AR + AR 1fEZE (mean + SD) Ko, 41
SIAEAS ¢ K5, 22 2 R) 22 S 7 22 3 9 H Bon-
ferroni KEIE /) ¢ Ko 50 FEAT I LS. DA P <0.05
ZERAGIFEE L

# R

1 pcDNA3. 1-Galectin-9 if %5 E 7fE HT29 4058
i galectin-9 FYFR LK E

45 H e HT29 40l h % 4% pcDNA3. 1-Galectin-
9 J5, 4iHfurh galectin9 ) mRNA Fl14H 1 /K F- 1 18 2%
FRE (P <0.05) , 5 Yest A pcDNA3. 1 X§45 B
I HT29 4fiffir galectin-9 [¥) mRNA i1 KA
SR, UL 1, X BB I T B galectin 9 3%
IR 45 H e HT29 20 fokk

B

Galectin-9

GAPDI M S S

0.6 -
jan) %
a o
2 0.4
©
[*)}
P — —
5 0.2
o
=
&)
0.0 -
N N 9
o Ay .
006 é?” é}&
o S &
Q \,0
-
e?’
Y
Q

Figure 1. The expression level of galectin-9 in the colorectal cancer HT29 cells after transfection. A: the mRNA expression of galectin-

9 in the HT29 cells after transfection; B the protein expression of galectin-9 in the HT29 cells after transfection determined

by Western blot. Mean +SD. n=3. " P <0.05 vs control group.
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Figure 2. The effect of up-regulation of galectin-9 expression on the viability, apoptosis and cleaved caspase-3 protein level in the colo-
rectal cancer HT29 cells. A the changes of viability in the HT29 cells after galectin-9 expression was up-regulated; B flow
cytometry was used to analyzed the effect of galectin-9 over-expression on the apoptosis of the HT29 cells; C: Western blot
was used to determine the effect of galectin-9 up-regulation on the protein level of cleaved caspase-3 in the HT29 cells.
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Figure 3. The effect of galectin-9 up-regulation on the expression of Smo, Glil and SHH of SHH signaling pathway-related proteins in

the colorectal cancer HT29 cells. Mean +SD. n =3.
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Figure 4. The effect of cyclopamine on the expression of SHH signaling pathway-related proteins Smo, Glil and SHH in the colorectal

cancer HT29 cells with up-regulation of galectin-9 expression. Mean + SD.
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Figure 5. The effect of cyclopamine on the apoptosis and protein level of cleaved caspase-3 in the colorectal cancer HT29 cells with ga-

lectin-9 up-regulation. A flow cytometry was used to analyze the apoptosis of the HT29 cells with galectin-9 up-regulation

before and after cyclopamine treatment; B: Western blot was used to determine the protein level of cleaved caspase-3 protein

in the HT29 cells with galectin-9 up-regulation before and after cyclopamine treatment. Mean +SD. n =3. P <0.05 s

pcDNA3. 1-Galectin-9 group.
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