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Effects of SphKI gene on the proliferation and migration of colon cancer RKO
cells induced by mesenchymal stem cells

WU Wenhong, LIU Shiquan, FU Zhenhua, QIN Mengbin, XU Chunyan, ZHU Liye, HUANG Jiean (Department of Gastroenterology,
the Second Affiliated Hospital of Guangxi Medical University, Nanning 530007, Guangxi, China)

[Abstract] Objective: To investigate the effect of sphingosine kinase 1 (SphK17) knockdown on the proliferation and migration of co-
lon cancer RKO cells induced by mesenchymal stem cells (MSCs). Methods: RKO cells were treated with MSCs conditioned medium
(MSC-CM) or control medium (Control-CM), respectively. Cell proliferation was detected by CCK-8 assay. Cell migration ability was
tested by Transwell chamber assay. The proteins expression of Ki-67, MMP-2/9, CD44 and CD133 was detected by Western blotting.
Then, the expression of SphKI in RKO cells was suppressed by targeted gene lentivirus shRNA vector transfection. The effects of
SphK1 knockdown on the proliferation, migration and protein expressions of Ki-67, MMP-2/9, CD44 and CD133 of RKO cells induced
by MSC-CM were observed. Results: The RKO cells proliferation was promoted by MSC-CM in a time-dependent manner; moreover
(P<0.05), the migration ability of cells was significantly enhanced after being treated with MSC-CM(P<0.01). In addition, MSC-CM
significantly increased the protein expressions of Ki-67, MMP-2/9, CD44 and CD133(all P<0.05 or P<0.01). Lentiviral ShRNA vector
transfection could significantly inhibit the expression of SphKI. Down-regulation of SphK1 significantly inhibited the proliferation, mi-
gration and protein expressions of Ki-67, MMP-2/9, CD44 and CD133 of RKO cells induced by MSC-CM(all P<0.05 or P<0.01). Con-
clusion: MSC-CM promotes the proliferation and migration of colon cancer RKO cells. Down-regulation of SphK/ reverses the cell
proliferation and migration induced by MSC-CM via inhibiting the expression of MMP-2/9, CD44 and CD133.
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10 ml JE Ifi. & DMEM J& e 41 i 3 %, %8 J5 I\ 10 ml
TR IR 5L, 76 5% CO,.37 °C JHL R 5 1) i & 44
R 9724 h, WEERE IR . 4 'C R 1 250xg 50> 5 min,
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ZH \NC-RKO 41 F1 wild-RKO ZH 41 g = 5%10°/ml, =
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Ki67 (131 000) « MMP-2 (1:500)  MMP-9 (1:
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(1:5000) — 47 ; wild-RKO 41 \NC-RKO 4 1 SphK 1
(-)-RKO 4143 5 % $it A\ SphK1(1:500) F1 GAPDH
(1:50000 —41,4 CHKAMATHRIKHF LA, KHEZ
TBST ¥t J5 » I\ IRDye680RD F5ic () 1L £ i % —
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RKO+Control-CM £1[24 h: (0.376+0.035) vs (0.275+
0.031); 48 h: (0.578+0.032) vs (0.383+0.041); 72 h:
(0.88240.037) vs (0.585+0.047), 96 h: (1.291+0.048)
vs (0.864+0.039); ) P<0.05]. Transwell if: £2 52 5 4%
FCE 1B E W], RKO+MSC-CM 43T % 40 ity 25 1
2 T RKO+Control-CM 21 , 9 413 F% 410 A B0 ) L %
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Western blotting i £ Il 25 2 (& 1C) % B, RKO+
MSC-CM 41 Ki-67.MMP-2/9.CD44 1 CD133 & [ %
15 & 14 5 T RKO+Control-CM 41 [Ki67: (1.23+0.06)
vs (0.95+0.07); MMP-2: (0.87+0.06) vs (0.67+0.04),
MMP-9: (0.97 £0.06) vs (0.82+0.06); CD44: (1.74+
0.05) vs (1.36+0.06), CD133: (0.90+0.03) vs (0.75+
0.06); ¥J P<0.05 5% P<0.01], ¥ B MSC-CM 1] 1 Jil
RKO 4 Jifa Jif 83 A O¢ 2 5 ) 2Rk
2.2 I IEARE 04 SphK ] Ik & & fm e
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B H A I NC-RKO 2H 48 485 7 2 €0 258 6 UKL, T oK
BE YL T AR AR 1 wild-RK O 440 ff 6 4 (6.9 ' ik
(B 2A) . Western blotting 2 Wl 5 R (& 2B) &7
SphK1(-)-RKO ZH 4 iy SphK 1 £& [ ik /K *F- %% wild-
RKO ZH A1 NC-RKO 41 B ¥ T B#[(0.56+0.05) vs (1.25+
0.06)F1(1.200.09), 3 P<0.01], R W Ik 2 T Fa 5
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(0.480+0.043) £11(0.422+0.032) ; 72 h: (0.406+0.036) vs
(0.672+0.033) F1(0.625+0.049); 96 h: 0.598+0.053) vs
(0.935+0.052) F1(0.894 +0.036) ; 3 P<0.05 ]. Tran-
swell 325645 5L (& 3B) &7~ , SphK 1(-)-RK O 241 ffl it
% # BAK T wild-RKO 41 i1 NC-RKO 4H[(92.20+
18.96) vs (279.40 +20.34) 1 (276.20 £ 24.44), ¥ P<
0.01]-
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"P<0.05, "P<0.01 vs ROK+Control-CM group
A: Cell proliferation of the RKO cell detected by CCK-8 assay; B: Cell migration of the RKO cell detected by Transwell assay (x200);
C: Expressions of relevant-proteins detected by Western blotting assay
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Fig. 1 Proliferation, migration and relevant protein expressions of the RKO cell in various groups
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CCK-8 y2: 461 25 5 (& 4A) &7~ , NC-RKO 41 il
MSC-CM 21 4 Jfa 3% 4 5 77 B {5 55 Control-CM 241 iy
[24 h:(0.374+0.033) vs (0.273+0.029);48 h:(0.575+
0.043) vs (0.382+0.032); 72 h: 0.881+0.045 vs (0.582+
0.032); 96 h: (1.289+0.038) vs (0.862+0.040); ¥ P<
0.05], #R 1l SphK 1(-)-RKO 41 ffi MSC-CM 4H 1 Con-
trol-CM 21 2 g 14 4 Jc B 2 %2 7 [24 h: (0.211+0.016)
vs (0.185+0.019); 48 h: (0.305+0.021) vs (0.264 +
0.027); 72 h: (0.419+0.017) vs (0.376+0.025); 96 h:
(0.605+0.027) vs (0.564+0.024), ¥J P>0.05]. Tran-
swell 5256 45 2 (18] 4B) R B, NC-RKO+MSC-CM 4
i 40 i E B 2 £ T NC -RKO + Control - CM 41
[(473.20+19.06) vs (274.20+21.05) 4 , P<0.01]. 1fj
SphK 1(-)-RKO+MSC-CM 43T F% 41l i A1 SphK 1(-)-
RKO+Control-CM £l % A 2. 3 % 5 [(94.20+14.15) vs
(86.00+15.38)1™, P>0.05]. 1t B~ i SphK1 FRiA 0 1Y
# MSC-CM {2 3 RKO 4 i iy 34 5 AEF2
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Western blotting o il 45 5 (& 5) %75, i 968 AH 5%
[ Ki67.MMP-2/9.CD44 Il CD133 [ ik, AE R T
W SphK1 %15 NC-RKO 4 ffd ) NC-RKO+MSC-CM
#H . NC-RKO+Control-CM 4 I, 3 38 58 [Ki67 : (1.22+
0.06) vs (0.94£0.07); MMP-2: (0.88+0.04) vs (0.68+
0.05), MMP-9: (0.97£0.05) vs (0.79+0.040); CD44:
(1.74£0.06) vs (1.36+0.06); CD133: (0.95+0.04) vs
(0.73+£0.07),3J P<0.01]. T1fi{E 1 SphK1 315 SphK1
(-)-RKO 4 iy f) SphK1(-)-RKO+MSC-CM 4 5
SphK1(-)-RKO + Control - CM 41 2 [i] ¢ B & % 7
[Ki67: (0.68+0.04) vs (0.64+0.05); MMP-2: (0.57 +
0.04) vs (0.49+£0.04); MMP-9: (0.61+0.05) vs (0.59+
0.04); CD44: (0.88 +0.04) vs (0.85+ 0.05); CD133:
(0.60+0.05) vs (0.59+0.06); ¥J P>0.05]. i BH T~ i
SphK 1 2% iA I & 411 1] MSC-CM 1 5% RKO 41 /i fif 88
HH2< 2 1 Ki67 MMP-2/9.CD44 1 CD133 [ .
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A: Green fluorescence particles under microscope (x100); B: Expression of SphK1 protein detected by Western blotting assay
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Fig. 2 Green fluorescence particles and SphK1 protein expression in RKO cells transfected with lentiviral vectors

in various groups
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A: Proliferation of the cells detected by CCK-8 assay; B: Migration situation of the cells detected by Transwell assay (x200)
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Fig. 3 Comparison of proliferation and migrated cell numbers of RKO cells transfected with lentiviral vectors in various groups

3 W i

HHERIEIIMSC & — B B REH M Z 75
AETE: RE R T 40 I » 7E AR AN 225 S T 0 A B SR
JULPAL < i 17 A 22 2 L 2R ™. A BT 7T B , MSC
55 IR R R AR R R VAR R FE IR R B i R
MSC % 8] J52 i 4 58 15 55 5 B33t N g 1) )52 , 42

MR R B EE R REEEEN . AL KN
MSC-CM ] & 13 &5 17 9 248 P 1) 386 5 A IS 8 , 3R 80
MSC AJ G2 i i 55 73 WA 1 F 7 12 12k 45 i e 4 . 1)
FEFT R v R PEAVE T, 5 MSC B AT 55 40 WA 18 F AR
K RY—8. AR ER, 758 ko B,



© 226 -

F [ R AR IR 9T AR K, 2018, 25(3)

MSC 7] 3T #% 22 I8 8] J53 - % Ak R s AH DG R 2T 4 4
(carcinoma associated fibroblasts, CAF) , 3 5 it J83 ZH

A
NC-RKO
1.5 [ =8— Control-CM
~ —a— MSC-CM
9: *
o
2
g
&
8
-
0 24 48 72 96
Time (t/h)
B
Control-CM MSC-CM
=
@)
Z
.
E
<=
U
0

MG TE R AR RE T SRTI, MSC 7E 45 e 4
YT ANIE RS R P AL I A ] B o

66 SphK1(-)-RKO
T -e~ Control-CM
MSC-CM
,_% =
Q 06}
=]
i
s 03F
=
-
[
0 I 1 1 1
0 24 48 72 96
Time (th)
@Control-CM
" 6001 B3 MSc-CM
53 Kok
B 450} =
: 2
5 e
R
b= e
& 150} 2
= e
o
0k 2
NC-RKO SphK1(-)-RKO

'P<0.05, "P<0.01 vs Control-CM group
A: Proliferation of the cells detected by CCK-8 assay; B: Migration situation of the cells detected by Transwell assay (x 200)
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Fig. 4 Comparison of proliferation and migrated cell numbers of SphK1(-)-RKO and NC-RKO cells in various groups
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