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Effect of JS-K on proliferation and apoptosis of HCT116 human
colon cancer cells*

Xuan-yan Fan, Jin-hui Sun, Shuai Huang, Shi-cai Ye, Cai-yuan Yu, Yu Zhou, Juan-hua Quan
(Department of Gastroenterology, Affiliated Hospital of Guangdong Medical University,
Zhanjiang, Guangdong 524001, China)

Abstract: Objective To study the effects of JS-K on proliferation and apoptosis of HCT116 human colon
cancer cells. Methods HCT116 cells were treated with different concentrations of JS-K for 48 hours, and cell
proliferation was accessed by MTS assay; the effect of JS-K on HCT116 cell cycle was detected by PI single staining
flow cytometry; and the effect of JS-K on HCT116 cell apoptosis was detected by annexin V-FITC / PI double
staining flow cytometry; cell morphology was observed by staining with Texas Red-X phalloidin; the expression
levels of Bcel-2 family genes were detected by quantitative reverse transcription polymerase chain reaction (qRT-
PCR). Results MTS results showed that JS-K significantly inhibited the proliferation of HCT116 cells in a
concentration- and time-dependent manner (P < 0.05). Flow cytometry analysis of Pl-stained cells showed that
the G2/M phase arrest was induced by JS-K (P < 0.05). In addition, flow cytometry analysis of Annexin V-FITC/
PI double stained cells indicated that JS-K induced late apoptosis of HCT116 cells (P < 0.05). Furthermore, JS-K

treatment altered the cytoskeleton morphology, microfilament structure and distribution. qRT-PCR results showed
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that with the increase of JS-K concentration, the expression levels of proapoptotic gene Bax, Bik, Bim and Puma

mRNA were up-regulated, however, the anti-apoptotic gene Mcl-1 mRNA expression levels was down-regulated

(P < 0.05). Conclusions JS-K significantly inhibit the proliferation of HCT116 human colon cancer cells, regulate

the expression levels of Bcl-2 family genes, induce G2/M arrest and further promote late apoptosis.
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JS-K (Pt ID A Ay Fil S A BRA ), B
A 175 (fetal bovine serum, FBS ) ( £ 47 3 Lonsera 2
Al ), 100X PLHH — PLECEE A . 0.25% R 1 ( 325
Gibeo 22 F] ), RPMI 1640 15553 ( 22[® Hyclone 23] ),
4 1 7% A7 W CELLBANKER 2 ( H 7% ZENOAQ 22 7] ),
Trizol, Texas Red-X Y ZE ¥R Jik ( 32 [ Life Technology
ONFE]D, SERFPOGE R A HEEER Y ( quantitative real—
time polymerase chain reaction, qRT-PCR ) 5| Y I
WA TAEY) TR A BR/A T ), M-MLV ¢DNA & %
G BEAR O MR A (o R BER R
FABRTA] ), CellTiter 96" AQueous FALYA VK 41 i 48 5
R & (bt A AR R ARG BR A ), 4
it JE SRS R & v R A R R A BR A FD ),
Annexin V=FITC/ L4k N B ( propidium iodide, PT)
TR F £ ( HAS Dojindo A7) ), FLoeie K
F & A ( 3E[E Vector Laboratories A ] ), {8]'# 25¢ 5 i
8% ( HA Olympus A ), FACS Canto 1T i 2041 g
1% (5[ BD A ).
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W G5 1 98 40 L Ak HOT116 (b 5tdb g8 )5 A=
PRHEABRA R ) 68T 10 em BEIRIL, BEFRAR N
% 10% FBS. 1% P - LR (HEHE. HHEE

JIFAIVEEE R B) (9 RPMI 1640 15 553E, (i AR AR
LREFEAE T 37°C. 5% Ak CO, FREE T 15 5%,
T 40 8 Rl 45 5 35 70% ~ 80% B, i 0.25% i 1
fiti ~-EDTA JHfk . (EA0ETRAER
1.3 JS—K Xf HCT116 AR 58 H 2H

PR KA HCT116 400, #4541 3 000 4>
ISR T 96 FLARC, FRANMEIGEE 12 h 5, N
AETHANFEHE JS-K B33 1001, AR
JS-K 25 Wy ¥k 73 %1 4 0.0, 1.0, 2.5, 5.0, 10.0
20.0 mol/L, FH4r3EHR 0.0, 1.0, 2.5, 5.0, 10.0 &
200 wmol/L 4. 4 HE S AEFL, s BIabFE 12,
2448 J 72 h K A BE G I Ol o S B MTS B 5,
FARTRIHE] S AIA 20 w1/ FL MTS, 7E 37 CE5 3547 s
H 2 h, BEFRGIE 490 nm AEAWOGREE, &40
BEAN IR
1.4 4HBEEHAHG

BT B A2 K A 19 HCT116 40 il 42 7 T 6 LAk b
(3x 104/ 4L), ¥FE 12 h 5, JAARFHREE JS-K 4b
PR 48 h, H PTELY 0y =X 4t A A A 10 44 it 5 14
AR AU T, W RELH A 0.25% i (R AL,
1 500 r/min &0 10 min, TR BERR L 22 ik ( phosphate
buffered saline, PBS ) H24NM, B.OUEANM, 7 1
B, TR S0 w1 PBS, HITA 75% LBET 4°ClE it
W WA PBS Yhik . ERAMMEHEERAE, &
EIMA 201 RNase A Solution, 37°C7K¥#3 30 min,
EMA 400 w1 PI Staining Solution, BRERIRA], 4CHDE
EE 30 min, FH AR MR
1.5 ZARET- M

ZI 1.4 YT RISCER AN, T 500 ] FiSEHC AT
A 1 x Annexin V Binding Buffer F240f, {# 20ifoik f&
N 1x 10°4 /ml, B 100 w ] 4R 2R, &
B 5w] FITC Annexin V HI PLIEW, 25 TR RO
B 15 min, £MiN 400 w1 1 x Annexin V Binding Buffer,
FH R4 AL A SRS
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Triton X-100 4k 10 min, HPESOEREMGE 2 K, %
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1.7 AT EE mRNA K& 7 22 e A I R T 2208, R R
POV KT HCT116 MM 10 em 3557 HUBH LSD—t 35, P <0.05 WZESAGITFE L.
£ 1 Bel-2 RigBATERSIMF
FEH iVl KJE /bp GenBank F415
EmGH: 57 ~CGGAGGATGAGTGACGAGTT-3"

Bad 123 NM_004322.3
G148 57 ~CCACCAGGACTGGAAGACTC-3"
ERBI¥: 5 ~AAGCTGAGCGAGTGTCTCAAG-3’

Bax 115 NM_001291428.1
S5 50 ~CCACTCGGAAAAAGACCTCTC-3’
FEmS¥: 5 =GGGTCTGGCTTTCATCTACG=3"

Bik B 111 NM_001197.5
51 57 ~GGGGATCTCCAGAACCTCAT-3’
EmGIH: 5 -GAGATATGGATCGCCCAAGA-3’

Bim 99 NM_138621.5
FIEB4: 5° ~GTCTTCGGCTGCTTGGTAAT-3’
WFEmG4¥: 5° —CTTCCTCCAAAGCTGTTCTGA=3’

Bid 111 NM_197966.2
S5 5° ~TCAGTCTGCAGCTCATCGTAG-3"
FEmG4: 5° ~ACATCAACCGACGCTATGACT-3"

Bak 98 NM_001188.4
RIEBI4: 5° ~GGTGGCAATCTTGGTGAAGTA-3’
FEm3¥: 5° ~GAGATGGAGCCCAATTAGGTG=3"

Puma 119 NM_001127240.2
S5 5 —~CTACATGGTGCAGAGAAAGTCC=3’
WEmGI¥: 5 =GGATTGTGGCCTTCTTTGAGT-3"

Bel-2 113 NM_000633.2
S5 57 —~CCGGTTCAGGTACTCAGTCAT-3"
FEm34¥: 5° ~GTAAACTGGGGTCGCATTGT-3"

Bel—xL 97 NM_138578.3
S5 5 ~CGATCCGACTCACCAATACC-3’
Em5H: 57 ~GCCTTTGTGGCTAAACACTTG-3"

Mel-1 108 NM_021960.5
518 57 ~AACTAGCCAGTCCCGTTTTGT-3"
EmBI¥: 5° ~GGACTCATGACCACAGTCCAT-3’

GAPDH ) 109 NM_002046.7
S5 5 ~CAGGGATGATGTTCTGGAGAG-3’
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AR B2 Ak %500 %

K2 KAHCTI16 ARAEKMNFEILLE (%, x+s)

0.0 mol/L 41 0.00 = 0.00 0.00 +0.00 0.00 = 0.00 0.00 +0.00
1.0 . mol/L 4 7.19+2.20 7.86+3.96 16.49 + 6.87 17.17 +7.03
2.5 wmol/L 41 10.47 +1.95 15.21 +6.05 33.71+7.31 57.53 + 4.48
5.0 wmol/L 41 12.03 +2.54 19.97 +4.73 49.53 +7.26 68.16 +5.92
10.0 . mol/L 41 13.78 £2.59 23.09+5.61 58.93 +5.43 76.04 +3.74
20.0 w mol/L 41 14.96 +2.15 3243 +6.47 63.26 = 3.69 85.03 £ 6.08
100 7 -e-12h TR A2 G2/ AN ) A, 28 R 20 2550007
S5 NN
5 s - 24h ESRAGIEEX (P<0.05), 1.0, 25, 50, 100 &
= - 48 h
= L 20.0 p mol/L 28 G2/M HAAH i1 b 51145 0.0 p mol/L 21 -7+,
60 . .
b $% JS-K BRI HCT116 40 G2/M 1. 1.2 3 el 2,
% 40 N
3 £ 3 &4 GO/G1HI. G2/M H HCT116 4B LL I L4
= 20 (%, x+s)
(&)
s
0 A coom oM
0.0 mol/L 41 74.66 +5.99 489+1.16
. H . . 2H . . 2 -
1: 0.0pmol/L #H;5 2: 1.0pmol/L #H; 3: 2.5pumol/L. 4 ; 1.0 p mol/LL 41 7153 4+ 5.67 852 5150
4: 5.0pmol/L4l; 5: 10.0pmol/L41; 6: 20.0 wmol/L 41,
b mol/L 41 b mol/L p mol/L 21 2.5 mol/L 41 62.87£2.76 12,91 £2.06
= 1 A HCT116 4 < | RIS {L S X+
B1 &4 MELE R AU (xxs) 5.0 wmol/L 41 51.13 + 4.85 26.47 £2.35
29 Z;]EJM"Q}E JS—K 5(;]- HCT116 gmﬂﬁﬁgﬂﬂqgﬂ]m 10.0 . mol/L 21 438 +1.36 74.78 £ 9.33
%éﬂ G0/G1 /ﬁ)ﬂéﬂ]ﬂ@ Hﬁfﬁﬂ li[ﬁﬁ , §§$ ?ﬁ%ﬁﬂ‘ﬁ , 20.0 p mol/L 20 1.51 £ 0.60 84.05 +7.38
2R G (P<005); 1.0, 25, 50, 100 [ 194.386 143.089
J% 20.0 o mol/L 41 GO/G1 WY 40} L (155 0.0 wmol/L 21 DM 0.000 0.000
GO/G1: 75.77% GO/G1: 69.40% GO/GL: 62.41%
2 400 S: 19.30% 2400 S: 22.19% 2000 S: 24.35%
< GIM: 493% C2M: 841% o G2M: 13.24%
= 1800 A} B 1500
% 1200 2 1000
g
600 500
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WAL P RE S TULAL DA e 5 iR 3 TULAR PR e 5 iR i
0.0 w mol/L 4 1.0 p mol/L 41 2.5 pmol/L 41
1600 GO/G1: 50.35% | GOGI: 3.64% GO/GL: 1.08%
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& 1200 GUM: 24.68% | GaM: 79.62% < G2/M: 88.59%
- - 900 | - 900
2 2 600 2 600
g = ; g
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AL P E S iR i LA P BE SR i AL P BE SR i
5.0 mol/L 4 10.0 o mol/L 41 20.0 . mol/L £
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0.0. 1.0, 2.5, 5.0, 10.0 & 20.0 w mol/L £H 4f Jfd
M TR (54+08) %, (288+3.0) %,
(31.1+23) %, (352+6.1) %, (36.9+4.5) %
(71.6£6.9) %, ZRHNEI 2501, ZRA5%T¥

B (F=71.069, P=0.000), H—LHHLLE, 1.0,
2.5, 5.0, 10.0 & 20.0 p mol/L ZH 20 IS e 40 i T <5 1
3 HIE T 0.0wmol/L 4 (P <0.05), #2275 JS-K
5 e AR RPE AR E HOT116 40 i f g W 98 =0 0
Kl 3.

5 s o @ s o Q2
10" 4 10° oso% 26% 10° 47.00% 31.4%
104 E 10J ? 10*‘ 4

10 4 104 =10 4
10° 1004 10°

0 3 O 04
3 i {ssex G j,.?%.f,’i..., i | ottt s
0100 100 10" 10 0100 100 10° 10 010> 10° 10" 10
Annexin V=-FITC Annexin V=-FITC Annexin V=-FITC
0.0 wmol/L £H 1.0 . mol/L &1 2.5 mol/L 4
5 s 1ot Q2
10° Hs: 10" 4112% 1%
10° 1
Ay 10{ .
1004 - i
0 Jo¢ g ¥
j""%"l%"l T - "lzl‘% e v TTeT TTT T L B | T Tt IS.JS'O_%_
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Annexin V-FITC
5.0 wmol/L 21

3
2.4 ARERE JS-K 3t HCT116 A% R A0S
B e IR RN

0.0 p mol/L ZH A MU i 22 8544 3 AR AR X34 5], AHE
HERLCAR, JE L ALE R, A s LA . JS-K Ak

0.0 w mol/L 21

WLEEFRIK

Annexin V-FITC
10.0 . mol/L 2

Annexin V-FITC
20.0 p mol/L 4

2 AR T 4 A

HRf5, DAPL Yo AL, e 28 KNS (1 R
AMA 5 AN B 22 R ZE A ARTE I, R S B A
sCEWIRM S, D ESERER, JS-K IR HCT116
2 R A TR 2 B A A 2 S5 R ) o A . LI 4.

1.0 mol/L 21 2.5 wmol/L 2
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5.0 wmol/L £ 10.0 p. mol/L 4 20.0 p mol/L, 2

JLEEFIK

4 HCT116 AiaiZ KM B RMLEMTL

25 HBHEBcl-2FKEERE MRNAEXFRIEE  mRNA X REEE T 5.0 wmol/L 4 Puma
2, mRNA A X kB 5 0.0, 1.0, 2.5 F1 5.0 o mol/L

£ % Bax. Bik. Bim. Puma., Bel-xL il Mcl-1  #1 Bel-2 F1 Bel-—xL mRNA #H % 26 ik 52 F g
mRNA FXFE A LR, 2R A G FE X (P <0.05),  5.0wmol/L 41 Mcl-1 mRNA #%F F ik k. W 4
0.0, 1.0, 2.5 1 5.0 wmol/L 4 Bax. Bik } Bim A 5.

F4 HBABcl-2 RIEEE mRNA M RIZELE  (xzs)

21 Bax Bik Bim Puma Bel-2 Bel—xL Mecl-1
0.0 wmol/L £H 1.01 £0.22 1.01£0.15 1.02+0.23 1.01+0.17 1.01 £0.20 1.01£0.17 1.00 £0.10
1.0 . mol/L 41 1.08 +0.14 1.19 £0.17 1.07 = 0.08 0.95+0.13 0.99 = 0.56 0.99 +0.134 1.25+0.14
2.5 wmol/L £H 1.67+0.16 1.22 +0.09 1.16 £ 0.19 1.29 +0.30 0.94 +0.24 0.91+0.10 0.89 £0.15
5.0 w mol/L £H 236+0.32 1.82+0.11 1.75+0.18 2.14 +0.64 0.83£0.16 0.58 +0.09 0.46 + 0.05
F{H 23.761 21.934 10.937 6.541 0.6593 7.208 24.54
PiA 0.000 0.000 0.003 0.015 0.600 0.012 0.000
3.0 1.5 ~

0.0 mol/L 4
1.0 w mol/L 2H.

0.0 . mol/L £
ES 1.0 mol/L 2H

e o / »
7151 2.0 E: g C325pmol/L 4l .\g 2.5 . mol/L 41
K 3 ) ] E=s0pmn K €295.0  mol/LL 211
= T L I £

Z 10 : 3 : 3 =

= o - o - =

g : : H H g

0.0

5 &40 Bcl-2 HiEERE mBNA B REERE  (x+s)
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0 SO 1 875 W 1R = el o Sl e o A5 W S 7
L2 ZERRERBEE RN A A AN 5] ™ AR SO IE
RPN, JS-K AbFE HCT116 40M8)5 , iS4 f
e 5 AN L SR R oA e e AR Ak, Ry o R
fif R 2L G, I JS-K {2 1E HCT116 i T,

JS=K 32 230 3 55 200 A 8 X e 4 = A A
HVEH, FERES AT AR Z L, Bel-2 FE SR T
R RIBECHEY, Bel-2 IR 2 K3 . —3%
EYUET AN, 445 Bel-2, Bel-xL & Bel-w 2§ ; %3
— R T-EM, 45 Bax, Bak. Bid. Bik & Bad
A0 LU A" R IR, JS-K EIT Bel-2 FETE (s
7S AN HepG2 4T . ABFFE 4SRN, JS-K
At PR T8 Bax, Puma, R T-HEA
Mecl-1 #EH3RA, fEidF HCT116 4fH1 .

Zi BRIk, ARSI IE ST JS-K %F A 45 1 i A0 L
HCT116 45847 W S A i /E A, IRl A JS-K 3@ ik -
HCT116 4iffiH Bax 1 F I Bel-2 ik, BHAANAE G2/
LY D R e R S I = 811 S S (G R U
PR 3 Zads 42 14 g 40 il . D MAPK/INK 3 % ;
@ Wnt/ B —catenin {5 530 % ; @WK HEHE 5180 5
L b R B I B JS-K S A T R Y
f55E s, IS-K iFEF AL s HCT116 ST fE
FHPLHIEA FRESE
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