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Effects of CHST11 Gene on Biological Behavior of Gastric Cancer SGC-7901 Cells

SHI Wen'*, HAN Wei?, SUN Huanhuan', LIU Mengying', MA Fuquan'

("Department of Gastroenterology, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China,
“Department of Surgical Oncology, Shaanxi Provincial People’s Hospital, Xi’an 710068, China)

Abstract The effects of CHST11 gene on the biological behavior of gastric cancer SGC-7901 cells were in-
vestigated. QRT-PCR and Western blot methods were used to detect CHST11 mRNA and protein expression in gastric
cancer cells after the stable silencing of CHST11 gene. The cells were transfected with CHST11-interfering sh-CHST11
plasmid and control NC plasmid, and the CHST1/ mRNA expression in gastric cancer cells after CHST11 gene knock-
out was detected by qRT-PCR. By the MTT assay and the plate cloning experiment, the proliferation and cloning ca-
pacities of the transfected gastric cancer cells separately were identified. Flow cytometry was used to identify the apop-
tosis of gastric cancer cells following transfection. The capacity of stomach cancer cells to migrate and invade was
determined using the scratch healing test and the Transwell assay, respectively. The results showed that the expression
of CHSTII gene was up-regulated in gastric cancer cells. The capacity of SGC-7901-sh-CHST11 cells to proliferate,
migrate and invade after stable transfection were significantly lower than that of SGC-7901 cells without intervention,
and the number of apoptosis of SGC-7901-sh-CHST11 cells was significantly increased. The proliferation, migration,
invasion and apoptosis of SGC-7901-NC cells were not significantly different from that of the untreated SGC-7901
cells. The results showed that CHST'/] gene may enhance gastric cancer cell proliferation, migration, and invasion, as
well as prevent apoptosis and promote the incidence and growth of gastric cancer cells.
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JaE I R0 R IR I N L R — A S I £ R
. B PR MR T 5 = GBI R, 2
FECACEFET S DY R R, 7 U 4 Bk
N BH A A U2, B8 Ry U AN B2 2 1) B0 400 i 4
V. RZBREFS, Rl i B R K NS
R 2R, BAMELIT FRUT S iRy B, H
B e S =0T, Bns, AERiZIT 08
WNT REHERE 2[RRI I, SHHRBTI2 YT $E AR AN
BIF R HT B I U B 2 35 AE AT o R 4 L e S 1)
SR 20 M R MY 8 0 US4 R T S A e A
Ji R E B e S FE R FR 4K H 2 (chondroitin sulfate,
CSW 5z LA IM A SR CS-E A ZEPE, A
RELEKKE . MRFW . 85 A 10 55 A4 BE
B0, CSE T MR, oKL & YR
T4 11(carbohydrate sulfotransferase 11, CHST11)
fe CSH Ry R B 4= i U120, DR S R B,
CHSTI1) " ZHFAET NEKAH P, HS 5. il
T FLE B R AR AU i, (G 15 e 4 A o
1T NI G RIE S BT T CHSTI
T 15 9o 240 i A 3R 0E B FOX 1 e 4 i SGC-79017E
Yoo A7 N EIEENE , LA B g AL ) ve o7 S At mT &
BB U -

1 SEWmMEER*E
1.1 BRI, ZmAEtk

CHSTFHL R 2 TR H GenSeript A 7]
N B4 SGC-7901 & 1E# B I 57 41 il Ges- 141 g
W H BRI YRR R A .
1.2 3|4

CHSTI11FJPCR G0 F AE T A T AR (i) I
WA RAF .
1.3 ZApEiEsE

YU 7% T RPMI-1640%% 7% 3 (Sigma, St Louis,
MO, USA), HH&H 10%H64 & 100 pg/mLEEH
F X100 UmLE®H R FEFRFERKMT:37°CL 5% COs.
1.4 EFEER

HY SGC-790 1 4H H il % 1 B4 M =71, W 4 w2
FREIOFLAR H, FFFLI 104, 159724 b5, F T
Pt CHSTI11) sh-CHSTI1 5 R J 5 BE 20 NCJsi ki 24 h,
F6FL AR Y, INARPMI-16405¢ 4215 95 3L, %% 5%
B S IREDIE G418, BN AR TRIEE(E
A 10%JI5 4 M35 R RPMI-164085 77 35), 737 °C. 5%

COLMMBEFRA 577, TEARE AR AE b, SO BE
FOMRGFE, FXT % AR AT 5 BEAH OCHR bR 0 5E
1.5 gRT-PCR

{5 FH TRIzo 77 2 HU A0 i & RN A, -8 FH qRT-
PCRIRF Gf RNAW 5% cDNA. 1% )5, k4T
S B S R A T RE SN, 95 CCTIARYE 3 min, 2R )5
95 °CAE 130 s, 60 °CiB k30 s, 72 °CZEFH30 s, EIF40
Ko UAB-actinfE X HE . ARSLIGF FH 27205 i b AT
Gt dt. AWFFHEINGIY: CHSTI Fi#51905'-
TAC CGC AAC AAG TTC ACC CA-3', Fii5145'-
TGG CAG AGTGAG TAG ACG GT-3'; B-actin 17 5]
¥)5'-CAT GTA CGT TGC TAT CCA GGC-3', N5
5'-CTC CTT AAT GTC ACG CAC GAT-3',

1.6 Western blot

P B f 5 B 1, 3R AT SR A A T M v s L Uk
(SDS-PAGEHLIK), 4 73 B5 t ¥ 5 1 26717 ¥4 2IPVDF
JEE B, FS% B 0ok == B P b, — 4 °Cig & ik
], ik Eup1:500. TBSTYEIE3 G, “Ii=NE
1 h, FsREEL A 1:5 000, TBSTHEMN3 VX, I B
1.7 MTTHN R paIEsE &

BEYLIS KA LA < 10*NFLI 35 B 2T 96 4L
B, BRI A E 6N fL. Befh e 96FLES 7
BRE T37 °C. 5% COIGFRAA T 40l 557724 hy 48 h,
72 h#196 h. IEEFEE N A )G, H PBSHRERAIM, H
RPMI-164055 7= FE A MTTY TR (5 mg/mL){E 37 °C'F
PTG 4 h, 556 LR TR, FIDMSOR#
EMTTHE % . R N — PR 10 min)5, 78
R AR b T-490 nmip Ak RO (D)fA -

1.8 iR 5 PESCIN A8 B f22 4 B Ak B RE

X G 5 A M AT AR AR 7, A3 TR b 4
IV G BEIR 90% A A7 IR, 25 ZH 40 B FH 0.25% 1) fi ity
IR VE 462 min, 1 000 r/min/ 05 minSCEE A TTTE,
A1 mLI5E A 72 5L, e A s B, R
I8/ 0 20 B A 1 B A5, T RPN P AR, kAT 4l T
o K gn A LL 2004/ L 1) % B 2 b T BE R LA, 7
37 °C. 5% CO,. MOFRRE %A IS T4 TR 85 97, B
B AT AR TT AL PR B B S, S T ol o 4 i o B R 3
LA PBSTEBE 2K J5 , 2 14 FH 4% 2 56 W RE T3]
SE AN AE20 min, Bl f5 HPBSIEYE3IX, G4th5 min)5, H
PBSHE3IK, Al . LAAECR T 805 T 508 — 4>
SLRE, THECERERH o v R = BE R R A
HI%0)=<100%
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1.9 7N ZmAR B AR AN 28 AR T

K FH O QA ARG 00 40 PR T L, {3 An-
nexin V-FITCH TR MR &5, 7 18 il i 7 #0150 B
HEAT SO . KB G JE A (23 10°A /L) R T 6
UM, 559548 ho FUKA I PBSTRR G, HIRE
RS> B ATHE, B0 (5 min, 4 °C. 1 000 r/min),
SRJGAE200 uL PBSH E BN . FFIRKE L (5 min.
4 °C. 1000 r/min)ZHifid, £500 puL 1x JEEEKE H 45
BRMEPEEMM. R, K100 pLE4 S
Annexin V-FITC(5 pL)FIf#AL ANE (5 pL)TEEIR T
& 15 min. & /)5 F FACScanii 2840 i AX 73 #7 k¢
AT . Guit B A T g S A
i ) B AR
1.10 XRAE LI 6

B G A0 B (2x 1034/ FL) B Bl e F LR 5 B
T37°C. 5% CO.MMEFFE T I E AL Faa, H
200 pLIG R EHARAEA M JZ Bl N T8 10, PBSTEBE
ZB b RS, £ 0 MIEDMEM 1% 7%, k4
MG S . T REFRMEE0 hy 12 W24 hiE[F—
AR R R G R TR IEi BT K S = e S ML g E
TR BE . % 440 M A Z=[ (4% I [A) r R R /T 2%
PR N 2 00 B - TR R PR 59) = A6 PR B5 1< 100%
1.11 Transwell/N= SEIG 46N 4HARIR ZE 6E 1

IR 28 AT AE 24 LR R EAT, T30 Lo R
£0.78 TranswellfLAR, 7637 °CFI# & 1 ho BFEGEH
41 B B B AT AL, FE G I RS 7R b A
1 Transwell _I F& & $E R0 41 i HK &0 10% 06 4 13
)30 uL RPMI-164035 72 N2 FRE= . #2441
WE T 37 °C. 5% CO, HAE B 4H B £ 7746
IFE 16 hig, HFRZE IR TR S A 4.
FE T 208 T [ 2 20 min, F%/K 5 =R Y4 5 min,
PR sE. 7EEE B NIEE R AL
JE A PR IEAT T E . AN REAE B 7S B o H 2

HaA~ g, BUSEH T 4uit 04
1.12 HUBSt

RIS A H 3R, TS EE 42 GraphPad Prism
6.040 3 | ZH R E A LU IR H iR 3. DA P<0.053 7R %

T

2 H#R
21 CHSTHEREZEBRMEFIESS LK
RRYRIKIE S
AW FL R QRT-PCREE AN T CHSTIIAT B ¥
SGC-7901 4l () FRak 5 0, JF 5 1E% B E 40
Ges-13HT T HH . 2R EIR, 5 Ges- 141U L, SGC-
790140 i CHSTI1R1E L, ZR BA G553 X
(P<0.05, £ 1F1E1). IX KB CHSTIIHE B hRIE L.
2.2 CHSTIIEFIEENE B Bk L RN
I qQRT-PCR J5 V2450 CHST 1155 R £ e UL BR
Jii B YA CHSTI] mRNARIERILIEN . % CHSTII
FRAE SGC-7901 40 ff rh [ B 2= A <17 ik AT 1t
5, RIRSGC-7901-sh-CHSTT 141 Jifd ) F R R s % Ay
63%, 75035 (P<0.05). 52 M, SGC-7901-NC
4 B IR R R R A 3%, T A W 2 S (GR2F1E2).
PLSGC-790140 i) CHST111E R iEE N “1”
8, RILSGC-7901-sh-CHSTII#H)ifs CHST11%&
AR R IR A 72%, 22 573 30 3% (P<0.05). SGC-7901-
NCH M) CHST 11 H R N 3%, TGt 2 7
(P=0.494)(K3F1E3).
2.3 CHSTHERETE G B MARRILTEIR R
TR CHSTHAE B9 KA R IIER, K
FIMTTIE 2 HSGC-790141f. SGC-7901-sh-CHST11
ZHH A SGC-7901-NCAH A G FE I I« 45 R B,
Y5 M 548 h# 5596 h, SGC-7901-sh-CHST 1141
PRI ZR T8 , 2 33 BA Guit 2 5 L (P<0.05).
1M SGC-7901-NCAE K {1 264 SGC-7901 4 o BH i 22

#F1 CHSTIIFESGC-7901FGes-140/1 7+ HIFRIE
Table 1 Expression of CHST11 in SGC-7901 and Ges-1 cells

G B1%(n) THE bR
Group Number of cases (1) X K
SGC-7901 8 7.64 2.37
Ges-1 8 2.27 0.36
t 16.934 - -
P <0.001 - -

— R

—: not determined.
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CHST11 mRNA relative expression

0= T
SGC-7901 Ges-1
#P<0.05, 5 Ges-1 41 HL#L

*P<0.05 compared with Ges-1 cells.
E1 qRT-PCRIEZARMSGC-7901F1Ges-14+ CHST11 mRNARIFRIXE R

Fig.1 ¢RT-PCR technique to detect CHST11 mRNA expression in SGC-7901 and Ges-1 cells

R BREMMCHSTIIERERIBE
Table 2 Knockdown rate of CHSTI1I gene in gastric cancer cells

ZIFIUEN 1% () P 1E b2 , P

Cell lines Number of cases () X K

SGC-7901 8 1.00 0.04 - -

SGC-7901-NC 7 0.97 0.06 1.924 0.077

SGC-7901-sh-CHST11 7 0.37 0.01 40.404 <0.001
— AR,

—: not determined.
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*P<0.05, 5SGC-7901tb %%

*P<0.05 compared with SGC-7901.
E2 qRT-PCR%HNE B CHSTIIEERUR M ZE
Fig.2 qRT-PCR method to detect CHSTI11 knockdown efficiency in gastric cancer cells

3 EEMMCHSTUEAEURE

Table 3 Knockdown rate of the CHST11 protein in gastric cancer cells

i)IEN B % (n) RELiEl bRt , p

Cell lines Number of cases () X s

SGC-7901 8 1.00 0.04 - -

SGC-7901-NC 8 1.02 0.07 0.702 0.494

SGC-7901-sh-CHST11 7 0.28 0.02 43.011 <0.001
— RIfE .

—: not determined.
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B-actin Gy IS CORm
b—

0.54

CHST11 mRNA relative expression

*P<0.05, 5SGC-7901 L%

*P<0.05 compared with SGC-7901.
[E3 Western blot;% 5 £z 400 R CHST11 & B RURE

Fig.3 The knockdown efficiency of CHST11 protein in gastric cancer cells was determined by Western blot method

=4 BREMBNDELLE

Table 4 Comparison of D values of gastric cancer cells

EiiES D
Cell lines 24h 48h 72h 96 h
SGC-7901 0.396+0.045 0.543+0.048 0.737+0.060 0.989+0.082
SGC-7901-NC 0.387+0.039™ 0.5860.033™ 0.75320.048™ 0.985+0.079™
SGC-7901-sh-CHSTI1 0.356+0.019™ 0.428+0.037* 0.556+0.036* 0.632+0.042*

P>0.05, 5SGC-7901 LL#; *P<0.05, 5SGC-7901 LL ¢
"P>0.05 compared with SGC-7901; *P<0.05 compared with SGC-7901.

1.5
-o- SGC-7901
-a SGC-7901-NC
1.0+ - SGC-7901-sh-CHST11
2
<
>
Q
0.5- T *
*
0 T T T T
24 48 72 96
Time /h

*P<0.05, 5SGC-7901 b4 .
*P<0.05 compared with SGC-7901.
E4 BEMEAE KL

Fig.4 Gastric cancer cell growth curve

5 (P>0.05). SGC-7901-sh-CHST1141 55 96 hity4E Jitl 5 SGC-7901-NCHH AL AH L 7 e £ BH Bkl | 7 b
K ZHSGC-7901 41 Fr164%, K FE36%(FK4FE4). TR 7154 (16.54+1.28)% 1 (39.46+3.23)%, #2571
2.4 CHSTHERETE G B RMEN e ERZ R IF R F(P<0.05). SGC-79014 /il 5 SGC-7901-NCAH ffu [ 5

PR 5 B S G 45 R SR, SGC-7901-sh-CHST114 R TP B3R AH LU TG 2 3 22 7 (P>0.05) (R S FIES) .
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Table 5 Comparison of clone formation rates in gastric cancer cells

EiERS () e B TR L / Y% »

Cell lines Number of cases (1) Colony forming efficiency /%

SGC-7901 8 40.3243.63 - -

SGC-7901-NC 7 39.46+3.23 0.481 0.638

SGC-7901-sh-CHST11 7 16.54+1.28 16.398 <0.001
— RIE -

—: not determined.

SCG-7901 SCG-7901-NC SCG-7901-sh-CHST!1
Es5 BREMEEEERRIFER

Fig.5 Clonal formation of gastric cancer cells

=6 BIEMAETLLS

Table 6 Apoptosis ratio of gastric cancer cells

= ZIN [ %
ﬂﬂﬁ’@? B % (n) Q3 % Q2 %
Cell lines Number of cases (1)
SGC-7901 8 1.16+0.23 1.47+0.32
SGC-7901-NC 7 1.33+0.42™ 1.81+0.38™
SGC-7901-sh-CHST11 7 8.27+2.05* 10.36+3.08*
*P>0.05, 58GC-7901 tLAL; *P<0.055SGC-7901 L4 .
*P>0.05 compared with SGC-7901; *P<0.05 compared with SGC-7901.
01 Q2 10.Q1 Q2 10+ Q1 Q2
101 0% 1:48% 0.18% - 175% 0.99%
<10 <10 <10
B £ £
p 2 <
I’.:u: 10 %]I_ 10" E. 10!
T o j=%
© 10°; 10°
4 Q3 Q4 Q3 Q4 Q3
7 874400/ e 1.02% W LI 137%] 1 81.30% : 7.95%
10 101 10 0 10° 10! 102 10 10* 10! 10? 10° 10*
Comp-FITC-A::FITC-A Comp-FITC-A::FITC-A Comp-FITC-A::FITC-A
SGC-7901 SGC-7901-NC SGC-7901-sh-CHST11
Eo FIRNMEN B RMaa AT ER
Fig.6 Flow cytometry detection of apoptosis in gastric cancer cells
2.5 CHSTHERE G B EAERETER SGC-7901-sh-CHST1141 i 5 SGC-7901 41 il b

WA IE T R Q3 AT T4 B, QI Q3R B, 9 Gt 2 R (P<0.05,
0, Q2 HE AV T FISR SR 4 F6FK 6). 1M SGC-7901-NCHHJH 5 SGC-79014H iy
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Table 7 Comparison of mobility of gastric cancer cells

éﬁﬂﬂ’@% B Hu(n) 124 24h

Cell lines Number of cases (1)

SGC-7901 8 38.75 57.67

SGC-7901-NC 7 38.16™ 56.32™

SGC-7901-sh-CHST11 7 36.24™ 43.64*
"P>0.05, 5SGC-7901 LLAS; *P<0.055SGC-7901 tEAL .
"P>0.05 compared with SGC-7901; *P<0.05 compared with SGC-7901.

SGC-7901 SGC-7901-NC SGC-7901-sh-CHST11
E7 BEARIRESERL
Fig.7 Scratch healing of gastric cancer cells
*8 BREMEZTNEHILREE
Table 8 Numbers of gastric cancer cells crossing the small chambers

Il ES B1%(n) (E& 2l ok v P

Cell lines Number of cases () Number of invasive cells

SGC-7901 8 396.78+83.63 - -

SGC-7901-NC 7 386.67+76.83 0.242 0.812

SGC-7901-sh-CHST11 7 198.45+55.43 5.322 <0.001
— RHfE -

—: not determined.

FH EGIX AN GBI A 40 i B ) B AR AR [FR), 30 2 3 22
F(P>0.05, E6).
2.6 CHSTHERENEE B EZMMTHER
SGC-7901-sh-CHST114H i1 5 SGC-7901F1 SGC-
7901-NCHH g #H Lt R IR 824 B [A] B4 ; SGC-7901-
sh-CHSTI11 4 fu £ 55 72 ¥ 5 24 h, 5 SGC-7901H1
SGC-7901-NCZH i AH Lb 41 il 3L 78 K R % (43.64% vs
57.67%4156.32%), % 7 H Guit 2 & L (P<0.05, %7
FET)o

2.7 CHSTHERETE G B EMEMNIRZERFR

Y Jf 1% 5724 hJm, SGC-7901-sh-CHSTI14 Jfl 5
SGC-7901 5 SGC-7901-NCHH i #H bt % i A FLIE i)
YN B D, Z 5 B2E (P<0.05, RSFES).

3 iTig

B S A BRI P 5 SO A AR T S R
SR o G A R — R, i A SR
RT3 N8 20k RS R 5 AR A T Ra 4 L 8 o



2% CHSTIIFREKI ST B 8 SGC-790 141 M A= ) 2447 9 B 5 1

1027

SGC-7901

SGC-7901-NC

SGC-7901-sh-CHST11

Es BEARNRKRERR

Fig.8 Invasion of gastric cancer cells

IR R R AR SRR R 4 B, 4
IS 240 AR R B B SO A, BT
SR I L A1 7E UL A7 PN A 38 T R 4k i 1 g 18190,
PAMERF 7 KB, CHSTIIAE 2 70 NRAE S H A RiXL,
H25 2 M it R AR R R LIRS 58 3K 0,
CHST11 5 il M £F 4E4b A 5¢ . ZHANGE: PR 5%
KW, CHST115 [ S A R A8 fa 9% 1 A
o XIONGE: Wt KB, CHST11 5 R 40 A~ R
UG AN G P2 B BEAH 5K o

T PR A R OKHREAE , A ey (1 3G 5
FE R R AR AR BRI RN TR R
B DRI S P R IR, #8RT DA e R e 40 B 1 A
AT R AR 3t RS IRg B i e g 28 K R R F
ER| L ATT 5 g i A e 3 (Kl CHSTLI g, 75 M I
XoF TR A i AR ) AT R IR N T . AT O
AT CHST1IAE 15 Ji 40 H S 1F 5 20 Jf v 1) 20
T, KILCHSTIITE B a0 b 3Rk i, K0
CHSTIIWeZ Y5 T BN K EFKRE.

R 508 T K W CHSTIIV B & 1) B e 4 i A
RAT TR B R 2 KA o, YR CHST L i fa]
S S AN B A3 5, P AR e BV, X CHSTILT
BRI B R R AT v B RE AN . 5 B ke 7 R0
Y11 e 254 51 i 0 7 O T 5 SR LB B, CHSTLITUER
SGC-7901-sh-CHST1141 g% SGC-79014H g A& K Ik
15, WA )R %, R CHSTIIZE B jm 48 M i) A= K-
WpE R AR . 3 — 25 % A I Qg A3t
ITPETS26 R B, CHSTIIER J5 it & B T2k
A W AR T R 4 B L Ag 38 B R =, SRBHCHST
A BB A 2 BRI R TSR AR a2 S e A R B T B
BET

i I8 ) % B R 0 A2 v i JRE A i ) T B FAR 28
B vk s 1, FRAT B RR & A5 R B, CHSTILIT
B R AT )RR A AR S, U e e R

V55 . #— B Transwelli AR, FA TR I CHSTII
UUBRJE, B85 J5E ) B A A A H B BRI, 1R
NE R ZERE STk ST . DA R FERAIESE, CHSTII
55 A e 248 o %) #% A O

2% TR, CHSTLIAE N B 4t v R I8 =%
m, 5 BmA i i . IR AR 226 1 VIR,
FE] NG B AR T FEARSR B, AT
DL R R N R 7T, LU B & 3 58 4 G 9T 1B i
FRIHTHE R
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