A TR E KRR 2014 4E 10 A 45 35 %45 10 ) http://www. ajsmmu. cn
Academic Journal of Second Military Medical University, Oct. 2014, Vol. 35, No. 10

+ 1060 -

DOI:10. 3724/SP. J. 1008. 2014. 01060 * i}v} %‘ ¢

BB B 2 P& S-RIRMBIEIHF SR AN G B57E HCT116 4R T

BB CREHLGEARL HAE
J7AR BE o e B R e K A YT 524001

(HE] 8« R8BS 2 (SphK2) 78 5-FUR W e (5-FU) ¥ 5 19 A 45 i HCT116 410 g 9 v+ 19 15 H
F & RJT Hoechst33342 Je el 5-FU 5 48 h J§ HCT116 401 I8 T-TE 2524 W28 4k s i X A0 AR AT 5-FU /£ /8 48 h J5
HCT116 40 48 122 . 3540 T SphK2 By T Biad Fe3k 0 5-FU 551 HCT 116 41 fd 8 17 2 (0 5% 0 5 25 11 J5 B0 53 12 WL 4% 5-
FU %5 HCT116 4y SphK2 7% M 19 8 Ko T4 sliad 3 ik SphK2 3%F 5-FU i W b i hric A m g m . 4 5-FU
AEVAS HCT116 20 M T, 40 i i 90 T 03 S A9 A% 40 O (R B AR SR R To B 5 28k . 4l SphK2 8 TS . 5 A ol T 3 (9 2
AR L 5-FU 5 S5 i 40 0 08 1238 3 8 (P<<0. 0D A ToAR 0 B 1 3B K- T i 5 Tl 2536 SphK2 (g 40 il 7 5-FU 5 FI F H 18
TR B AL (48 KL A B R B (P <C0. 01, P o AR ic 8 1 3K K P05 F B 5-FU 1 i 5 % MR 1k SphK2 K F 3 & .
464> SphK2xt 5-FU 519 HCT116 4w J8 T EL A i M5 1E M .

[xggim] S-HURMENE; HCT116 2010 ; 8 20 R 8 25 40 0 08 7=

[(hESES] R735.35 [X#tR&EE] A [XEHE] 0258-879X(2014)10-1060-06

Sphingosine kinase 2 negatively regulates 5-fluorouracil-induced apoptosis in human colon cancer cells
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[Abstract] Objective To explore the role of sphingosine kinase 2 (SphK2) in 5-fluorouracil (5-FU)-induced apoptosis in
human colon cancer HCT116 cells. Methods Hoechst33342 staining was used to examine the apoptosis morphological changes
of HCT116 cells 48 h after treatment with 5-FU; flow cytometry was used to detect the apoptotic ratio of HCT116 cells and the
effects of SphK2 (down-regulation and over-expression) on 5-FU-induced apoptosis were analyzed. Western blotting analysis
was used to examine the changes in the activated forms of SphK2 and apoptotic marker protein in HCT116 cells after exposure
to 5-FU. Results 5-FU induced significant apoptosis in HCT116 cells as reflected by apoptosis characteristics-condensation and
{ragmentation of chromatin. Interference of SphK2 significantly increased 5-FU-induced apoptosis in HCT116 cells compared
with non-interfered group (P<C0.01), accompanied by increased apoptotic marker protein. On the contrary, the apoptosis ratio
of the cells with SphK2 over-expression was significantly decreased compared with vehicle plasmid-transfected group (P <C
0.01), accompanied by decreased apoptotic marker protein. Moreover, 5-FU greatly increased activated SphK2.
Conclusion SphK2 negatively regulates 5-FU-induced apoptosis in HCT116 cells.
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Fig 1 5-Fluorouracil (5-FU) induced
apoptosis in HCT116 cells

A'; Control group; B: Cells treated with 300 mg/L 5-FU for 48 h

B2 S-HRELRE(5-FU)ES HCT116 FRLEA T MR SE Tk
Fig 2 Morphological changes of 5-fluorouracil (5-FU)-induced
HCT116 cell apoptosis under fluorescence microscopy
A:Control group; B:Cells treated by 300 mg/L 5-FU for 48
h. Arrows showed the apoptotic cells. Original magnifica-

tion: X400
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Fig 3 Western blotting analysis of apoptotic marker protein
in 5-fluorouracil (5-FU)-induced HCT116 cell apoptosis
1:Control group; 2: Cells treated with 300 mg/L 5-FU for 48 h
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Fig 4 Interference efficiency of sphingosine kinase 2

(SphK2) by Western blotting analysis
1: Negative siRNA control group; 2; Cells treated with SphK2
siRNA
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Fig 5 Effect of sphingosine kinase 2 (SphK2) down-regulation
on 5-fluorouracil (5-FU)-induced HCT116 cell apoptosis

A ;Negative siRNA control group; B: Cells transfected with
SphK2 siRNA; C: Cells transfected with negative siRNA
plus 300 mg/L 5-FU for 48 h; D: Cells transfected with
SphK2 siRNA plus 300 mg/L 5-FU for 48 h
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Fig 6 Effect of sphingosine kinase 2 (SphK2) down-regulation
on apoptotic marker protein by Western blotting analysis

1:Negative siRNA control group; 2: Cells transfected with
SphK2 siRNAj; 3: Cells transfected with negative siRNA
plus 300 mg/L 5-fluorouracil (5-FU) for 48 h; 4. Cells
transfected with SphK2 siRNA plus 300 mg/L 5-FU for 48 h
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Fig 7 Efficiency of sphingosine kinase 2 (SphK2)
over-expression by Western blotting analysis
1: Empty vector group; 2: Cells transfected with wild-type

SphK2 plasmid
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Fig 8 Effect of sphingosine kinase 2 (SphK2) over-expression
on 5-fluorouracil (5-FU)-induced HCT116 cell apoptosis
A :Empty vector group; B: Cells transfected with wild-type
SphK2 plasmid; C. Cells transfected with empty vector plus
300 mg/L 5-FU for 48 h; D: Cells transfected with wild-type

SphK2 plus 300 mg/L 5-FU for 48 h
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Fig 9 Effect of sphingosine kinase 2 (SphK2) over-expression

on apoptotic marker protein by Western blotting analysis
1: Empty vector group; 2: Cells transfected with wild-type
SphK2 plasmid; 3: Cells transfected with empty vector plus
300 mg/L 5-fluorouracil (5-FU) for 48 h; 4. Cells transfect-
ed with wild-type SphK2 and 300 mg/L 5-FU for 48 h
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Fig 10 Effect of 5-fluorouracil (5-FU) on activity of
sphingosine kinase 2 (SphK2) in HCT116 cells
1: Control group; 2-4: Cells treated by 5-FU for 2, 4, and 6

h, respectively



+ 1064 -

PR AR 2014 4 10 HLHE 35 8

3 i

SR IT 2 R T AR S M GGG
BT B H Ay SR AL AR B
TE 25 AR 25 W) ¥ 5 J7 AT K AR AT A
RO R R AT 2. TR, RGBT YR 9T 0
FUE R 2 B R T 18 V) R R ) R

TE 25 1 9o 25 WoRs 1) % 2B R R o A v B R 1
PR = 1 — P 22 I Jre P 22 8 I -0 R A 2
RYERE TR = B — A L 3 3
V- A 0 AR A SE TS B DDA G . SphK2 2 4E &
PR 1) S S il 2 — ) 78 2 B S 0K o Cln 25 1
S5 B B ) h A R ) R Rk E
1b SphK2/1-B B2 ¥ 2 B A5 5 38 42 XTI g i A4 K &
Jre R A1 FE 1 T+ DT {6l e 240 B %o 750 A 7 77 A T 32
SphK2 5 b 98 (1 it 25 4 A0 O¢ 3 JL 4F A 8 i 52,
Antoon ZE90 4 5, SphK2 1 R S Pk 0 H A
ABC294640 FE 1. 2 10 1 i 3 2% 52 1A PF 1 1) 2Lt o 4
HEL I A D R ME R A S M O R S R T R
SDF1 J i M 38 3 52 A 1) 5 IR % 5% s ABC294640 ik
RE 8% 310 il K B 9 43 WA IR YT B9 MDA-MB-231 K Ak y7
) MCF-7TN-R 3| JJ# % 40 M2 19 3% 55 . Schnitzer
SEUU AR B SphK2 7E AS49 fili 95 4H Hl i 32 4K 46
HHFRE T R E T EENMEM . RATHIH AR
WARIE L, SphK2 il i 3 F s D 51 M B 5 & i
T B0 A SRR AL ACPT T ER NS S 00 45 i e A0
P BEJLTAER L 5-FU IR 2 — LR B M 24
Y 0T DR £ 0 S R A T R I g R L R A
Z R 1R 9T . 5-FU R YT IR 09 B 32 B 4y
SR T A0 M A M A i i Go /Gy ) S
Ak BEL T 200 1 390 5 A4 PR 72 Sy 5- G- 2- 3 4 R R I
A R 410 T ) O WG A R S L BT 5 4 DR
WE A R e 72 Ay 0 4 M it s W A% IR 1T 40 1) DNA
A G A MEE S| 5-FU Xf HCT116 4 ji
HAEFFWTOEHR. X485 5FUEHTH
b i3 200 B 1) & BUAH A FRATTRT IR 5T $2 R T R
A5 45 W e A T B9 A 5 SphK2 % U #H
KM TEMIERE E A SEIE S T N IR Y SphK2 7E
5-FU 55 HCT116 4 i I8 T3k — i 72 v e 1 98 458
YEH . SphK2 #f F 4 rt. 5-FU % S 49 HCT116 4
JEL A 8 T % Y s A 3R 8 SphK2 N S 3 5-

FU #5509 HCT116 4 g 4 0 W & FEAL. FRATHISS
5 — s H A B 5T A — 3, B SphK2 g 46 76 i 7
YUY 1% 00 R 4 1 HEK293 CAR BG B 28 i 11 334
B I FLAR HEHL I T A5 5 A — S GE 45 8 A
21, BF SphK2 Fe8 R4 A549 i 40 M . UST Tk e
Jo 96 0 P e O YL $R R SphK2 7 it 2 i
RN (A UST S B J5i 9 M S AS49 il e A i
HCT116 5% 41 i 55) h 9 ik 2 ol g 5 4 i B &
ARAF VLT 245 L 25 B2 AH G . e Ah A WF 58 3 W 5% 3
5-FU 2 &% $/ iy B AT 4% 5 SphK2 §if #4 I 2 iy %
KX R H R 5-FU B 8040 M U T 650 & 3 AR
U/RE

AWFSE W % B SphK2 2 5 5-FU i &
HCT116 45 fiz e 40 M 08 T 98 4 04 0 F 5 AT i 09 &
P IZEE X T R A5 T 10 45 I HCT116 20 it 1Y
PAT-VERS Y ARRL. SphK2 J& 75 38 i 2 15 b 83 440 it 175
SR TR R R 2 I E SRR S O A
DA N 8 S 56 0 AT 30 s 55— 5 T R FZ 2 AL
iy SphK2 i i #) v] G F A — & 1Y I PR I A 5
SphK2 n] 8 A 25 98 A R IT I RTHE A .

4 FzmipR
JI A A P AR SO B AR AT i b
[ % X #K]

[1] Wlodkowic D, Telford W, Skommer J, Darzynkiewicz
Z. Apoptosis and beyond: cytometry in studies of pro-
grammed cell death. [J]. Methods Cell Biol,2011,103
55-98.

[2] Favaloro B, Allocati N, Graziano V, Di Ilio C, De
Laurenzi V. Role of apoptosis in disease[ J]. Aging (Al-
bany NY),2012,4:330-349.

[3] YeY W,Hu S,Shi Y Q,Zhang X F,Zhou Y,Zhao C L,
et al. Combination of the FGFR4 inhibitor PD173074
and 5-fluorouracil reduces proliferation and promotes
apoptosis in gastric cancer[ J]. Oncol Rep, 2013, 30:
2777-2784.

[4] Xiao M, Liu Y, Zou F. Sensitization of human colon
cancer cells to sodium butyrate-induced apoptosis by
modulation of sphingosine kinase 2 and protein kinase
D[] ]. Exp Cell Res,2012,318:43-52.

[5] Konishi T, Sasaki S, Watanabe T, Kitayama ], Nagawa

H. Overexpression of hRFI inhibits 5-fluorouracil-in-



SEO10 W1 G AR BEEREONE 2 A0 S-SR v E S i NS5 e HCT116 40 fa i -+ 1065 -

duced apoptosis in colorectal cancer cells via activation 2011,11:678-689.

of NF-kappaB and upregulation of bel-2 and bel-X, [J]. [11] Schnitzer S E, Weigert A, Zhou J,Briine B. Hypoxia en-

Oncogene,2006,25: 3160-3169. hances sphingosine kinase 2 activity and provokes
[6] Spiegel S, Milstien S. Sphingosine-1-phosphate: an e- sphingosine-1-phosphate-mediated chemoresistance in

nigmatic signalling lipid[J]. Nat Rev Mol Cell Biol, A549 lung cancer cells[ J]. Mol Cancer Res,2009,7:

2003,4:397-407. 393-401.

[7] Rawluszko A A, Stawek S, Gollogly A. Szkudelska K, [12] Li Y, Yu J,Du D,Fu S,Chen Y, Yu F,et al. Involve-

Jagodzinski P P. Effect of butyrate on aromatase cyto- ment of post-transcriptional regulation of FOXO1 by
chrome P450 levels in HT29 and LoVo colon cancer HuR in 5-FU-induced apoptosis in breast cancer cells
cells [J]. Biomed Pharmacother,2012,66:77-82. [J]. Onco Lett,2013,6:156-160.

[8] Paskova L, Smesny Trtkova K, Fialova B, Benedikova [13] Okada T, Ding G, Sonoda H, Kajimoto T, Haga Y,

A, Langova K,Kolar Z. Different effect of sodium buty- Khosrowbeygi A, et al. Involvement of N-terminal-ex-

rate on cancer and normal prostate cells[J]. Toxicol In tended form of sphingosine kinase 2 in serum-depend-

Vitro,2013,27:1489-1495. ent regulation of cell proliferation and apoptosis [J].J
[9] Antoon J] W, White M D, Meacham W D, Slaughter E Biol Chem,2005,280: 36318-36325.

M,Muir S E, Elliott S, et al. Antiestrogenic effects of [14] Van Brocklyn J R,Jackson C A,Pearl D K,Kotur M S,

the novel sphingosine kinase-2 inhibitor ABC294640 Snyder P J,Prior T W. Sphingosine kinase-1 expression

[J]. Endocrinology,2010,151:5124-5135. correlates with poor survival of patients with glioblas-
[10] Antoon J] W, White M D, Slaughter E M, Driver ] L, toma multiforme: roles of sphingosine kinase isoforms

Khalili H S, Elliott S, et al. Targeting NF-kB mediated in growth of glioblastoma cell lines [J]. J Neuropathol

breast cancer chemoresistance through selective inhibi- Exp Neurol,2005,64:695-705.

tion of sphingosine kinase-2 [ J]. Cancer Biol Ther, [Ax4iE] FHHelE

F_EEFREAFZRERRHITSERREFBF

Hi. t E PR 2y A S FEHE S 2 M 25%Z R4 (MEPS) 5o H R B th & 25 B8 B Ll 2 RA 0 100 45 3B K2R
IMOE R R R R EEPR T SERREE A, SWHERAERESERFSARA¥ZR NS EN A5 DA
2 A MR BRAE TR F 8B B R R R T R O S P E E R S A HE ML ER S PE £
2425 e S e e K TR AR BU s 1 RS TP RE . SR BB DR B b BRORRIIE L B R 4E 6 M EIR M 120 RAFEEMAERS T
S0 B XTSRS B ) RO HE R R T IR A M BRI S

MEPS & FIP(H PR %G 2O TR AR o2 — HB A K4 &0k At A4 B & E AN . MEPS 1957 5@ #1116 3)
NEREG DR 2% TR T 6 A T RS2 TR E RS E L R EF iRl R . AT R
W 1 FIP @ S5 5 K JC [ 525 Ui 0 25 @) 32076 05 Q2 AR R Al LT 12 5 245 2 8 32 4 Regis Vaillancourt S 4= . 5y 4= 25 i
2 T FIP 2525 92 B %2 5 2 T Dominique Jordan 554 , MEPS # 45 B 45 Jane Dawson ¢ 1458 i 2 BUF M 7 Ik F . &
TN RS 2 N MR S EN L BE SIS Y. TR 2 B S0 0 B 4K AR IR B 2 2
PR A KRR BEBE 2 AR AR FAE E R TR AR EME . ARSI A ERTL L KN - RES BN ESEERS
SR R R B BB E



