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SPHK1 3 RIZEBREHAEHHEMBEFELSKOVIMAE AR ET

FAR', R B Eaal 2eR AHEL AL kLA #FL L &2
(1 J7PUBERIRA S — W BB R, 7P BT 53002152, J7ARAE TN — N REB R,
J7AR UM 510180)

[# ZE] B®.: WEHERMEE 1 (SPHKL) o RAEEREEA, #57 SKOV 318 7 o % Y 4i
MA . Fik: WRIEEEAEDHAREE PO (NCBD B 84 5 SPHKT 89 80 5 B3 - 4 sl
Y, PHHMIR, 8 EZ BamH 1 M Age 1 BRI N UI A FE Y GV492 ik, #44 SPHK1 i %
RN T A, B EUPH M SR AT PCR RN ¥ 458 o BA8 993 75 JSURL LI A 57 £ 256 i B ot L[] % e 28
HEK-293T 4 Jfl i 17 6.2 R BE e o AR 40 075 19 B AR IR L B2 8 (MOT) Sy 10, K 4% ZH AR I 9 48055 5
AL E SKOV3A, 5 AHd CRIFFTAREE) . GVA92XIIRZL (GV492 X} I8 s/ 4t SKOV 34
fi1) A1 GVA92-SPHK1 i £k 4 (GV492-SPHK1 i 2 ik 18 9% 8 & Y SKOV3 4l , ov-SPHK14) .
i ) o PV B Ry 2 mg - LA HEE I R R O e R A AR UL ) SKOV3 4L R, 48 hF #e i, T Jfevik & ok
1 mg-L 'EER R 14 d, 296 B MEE T AN IE &S Mo e Rk Ol . SR I S 2¢ 6 58 & PCR
(RT-qPCR) A 441 SKOV3 4 i SPHK 1 mRNA ik /K-, Western blotting B4 45 240 SKOV 3
A SPHK1 & H £k K F . G558 PCRINF, SPHKI i1k 18 5 5 s A 5L K FE 51 5 H AR5 5158 4
— %, A SPHK i k18R d 4 A, GV492 X%} HRZH il ov-SPHK 1 25 18 95 75 7% B 43 91l A 5X 10" K&
8X 10" TU-L™'. GV492 Xf B8 4] Fl ov-SPHK1 £ SKOV3 40 Il R 5 R 4F, e e Rk gL, 2R3
¥ 3 SPHK1 i #3510 SKOV3 R E B MM R . RT-qPCREMRI, 525 (A GV492 Xt B4 L4k,
ov-SPHK1 241 SKOV3 4l fig 1 SPHK 1 mRNA ik K FB B F+ & (P<<0.01). Western blotting A,
2 A M GVA92 X IR H#, ov-SPHKI14H SKOV 34 i b SPHK 1% H# ik KW B THer (P<<0.01).
5w WM T SPHKL 28 fE 8 iA, JRd sy TRUER Y1 SKOV3 4l .
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ABSTRACT Obijective: To construct the sphingosine kinase 1 (SPHK1) overexpression lentiviral vector,
and to establish the SKOV 3 lentiviral stable transfection cell line. Methods: According to the SPHK1 data
information provided by the National Center for Biotechnology Information (NCBI) database, the primers
were designed and synthesized, the target gene was amplified, and connected to the GV492 plasmid treated
with BamH I and Age [ restriction enzymes to construct the SPHK1 overexpression lentiviral vector; the
positive clones were selected for PCR and sequencing identification; the lentiviral plasmid and the lentiviral
packaging auxiliary plasmid were co-transfected into the HEK-293T cells for packaging and titer
determination; according to the measured optimal multiplicity of infection (MOI) of 10, the corresponding
lentiviral amounts in various groups were transfected into the SKOV3 cells, and the SKOV3 cells were
divided into blank group (without treatment) , GV492 control group (GV492 control lentivirus infected
SKOV3 cells) , and GV492-SPHK1 overexpression group (GV492-SPHK1 overexpression lentivirus
infected SKOV 3 cells, ov-SPHK1 group) ; the optimal concentration of 2 mg+L ! puromycin was used to
screen the stably transfected SKOV3 cell line; after 48 h, the medium was changed and replaced with
1 mg-L ' puromycin for screening for 14 d; the morphology and fluorescence expression of the cells were
observed under fluorescence microscope; real-time fluorescence quantitative PCR (RT-qPCR) method was
used to detect the expression levels of SPHKI mRNA in the SKOV3 cells in various groups; Western
blotting method was used to detect the expression level of SPHK1 protein in the SKOV3 cells in various
groups. Results: The PCR sequencing results showed that the gene sequence of the SPHK1 overexpression
lentiviral vector was completely consistent with the target sequence, and the SPHKI1 overexpression
lentiviral vector was successfully constructed; the titer determination results showed that the lentiviral titers
in GV492 control group and ov-SPHK1 group were 5X 10" and 8 X 10" TU-L ", respectively; the SKOV3
cells in GV492 control group and ov-SPHK1 group were in good state and showed strong fluorescence
expression, suggesting that the SKOV3 stable transfection cell line overexpressing SPHK1 was
successfully established; the RT-qPCR results showed that compared with blank group and GV492 control
group, the expression level of SPHK1 mRNA in the SKOV3 cells in ov-SPHK1 group was significantly
increased (P<C0.01) ; the Western blotting results showed that compared with blank group and GV 492
control group, the expression level of SPHK1 protein in the SKOV3 cells in ov-SPHK1 group was
significantly increased (P<C0.01). Conclusion: The SPHK1 overexpression lentiviral vector is successfully
constructed, and the SKOV 3 stable transfection cell line is established.

KEYWORDS Sphingosine kinase 1; SKOV 3 cells; Lentivirus; Stable transfection cell line ; Ovarian neoplasms
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TCAT R A T Be LA S RN B, 012 i K&
SERERNGEY, HWE2ZE, Htrxe . B
HIOR S98 TC A ORI T B, R YT 3 SO T
TR BT B AL R AL YT, X TR SOR A
FERIV I, L A A 24y . T B R
FEIRIT I PR, H AT BT S S R AR 43 R A
ML P ARZE G, DU S4B W . e yr B
PEOE G R BT OTIE

B A WEPLEE 1 (sphingosine kinase 1, SPHK1)
S A S BE-1-W R (sphingosine-1-phosphate,
SI1P) ByCEEEE, JLMELE 2 BIE L S1P, M &
P iz . U B R STP 2 [a] ~F- A7 Y O B Y A
SPHK1 W IRE) 1z, W K 2 Fh A Wy A M P

AR, BLHEARIE MR I L R S B A L 4
i 0 A R N 38 B DA K R kR 4 T, SPHIK 38 #f
OB AN . S AR . PN B A R Ak 2 R A i
M MY B A BE -1- 85 TR &2 f& 1 (sphingosine-1-
phosphate receptor 1, SIPR1) i85 A= I fg ,
Z 5 Ml T . SPHKL7E VT 29
it 4N (gastric cancer, GC). FLARE . BRI
At T RE Y, S 5 R T A 85 S e 9 A i 1
W, TR, RZEB. EABRMER Y, HERKY
i e B R DL RN RS AHOC . A5
FW . SPHKI 7E = 90 5 W P 51 598 1 ik Jg 25 o
o BRI, SPHKI (Y b 323K 7T LU i2F 519 52 95 48
MR A LI A AR 28, DA AR E B S 9 Y
Jg e skam, SPHK 7E B 5498 Hf 1 H AR AL
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SPHK 32 3% 3K 15 Jo 155 28 1A (4 140 22 A0 ESRE % e SKOV 3 41 i R 14 1 S 1711

il A e A B . TR BOA O R — R H TR YT
SRR Y T AR i, Ok e UL R R IR T O SR 1
— R, g A0 AR AT e AR BUR, I AR IR YT
[B), 968 240 B 3 3o AN [W) 0 AL i JL - e A Ak yT 24
Y=zt 250, I 8U AR 22, IR IT RO %
Wik ss . TSR Y KB SPHKL 5 MR 41
JiL TR 25 ML 4 7 A A 06, SR SPHK L £ B 5198 1if
25 (1 LR AR FI LS R TS 2 . ARHIFSY B i b
SPHK1 i 3% ik 12 95 B 204K M A2 % 1 e 1 O 52 9 40
Ml SKOV3 4l i %, it — 2 58 SPHKI 7E 51 §i
i 10 K A e DA B it 245 v 4 4 FBIL ) 28 7 B il

1 MHE5RE

1.1 @ 22X XMNPRE ANREFHH (HEK-
293T) MBRHLEEANM (SKOV3 i) H A RiX
FHREDRHEARAA, BEZERXRBITE
(Escherichia coli, E. coli) DH5q 4l il g H K AR 4=
PERHE (AU B AT BR 2 A o 18 s 25 2 A BokE G V492 Al
95 7 £ %5 4 B BORE (Helper 1. 0 2% 4K F11 Helper 2. 0
FAR) b U R A R PR PR M A R N Y
fitt BamH | F1 Age | 19 H £ E NEB AW, JFiki/h g
2R 5 AR Il R s A B R AR ZE AR (db
) AR HE, NucleoZol RNA 42 BUR 7 Wy H 25 7
EVEARERR S () ARAR, ERER .
RIPA 25 11 24 fif W A0 2 11 g 30 o 500 38 I | db o
Solarbio A A, ¥ %% iR ) & F1 K SYBR Premix Ex
Taq™ [ W A% HEADRAR (dbat) ARAHE,
) Y5 2 50 & W B 36 [E Vazyme v F], BCAHEH
A EWA LR KREYWHEALA, K4
W (febal bovine serum, FBS) [ EE Gemini/AH] ,
RPMI 1640 ¥% 3% 3 & DMEM K5 32 3£ ¥y [ =€ [#
Gibco AW, 0.25% B F R . T M s
H AW TBST #l H s FE 4R AE YR AT BR A
", B SPHK1 T 5T GAPDH Hit 4k ¥ 11 A 21X
“IEEYHEARGRAR, YOUMRICHFED R 1gG 1l
H 3¢ [ Invitrogen 28 Al o AT 2L 7% W 4% 1 1 72
[ A0y 8\, CKX-41 A48 & 5% 5 1o 13Bs
FOHARBME AR, CFX96 Touch#¢)tiE i PCR
Fr AL . FE Al HL YK AY . T100 Thermal Cycler PCR
LY A4 A 98 [ Bio-Rad A A, 28R T H ALK
A AR T B BV A AL st R e A BR A ],
LA G AR R G F 35 [E LI-COR A H] .

1.2 HEK-293T @ je#= SKOV3 4 fL3% 5 HEK-
293T 4il g #1 SKOV 3 4fl Jig 24 o I BE 40} , HEK-

293T 20 ff 19 4 K K5 9% 2y DMEM 8 5% B (&%
1% H-4EF ZMI0XUFBS), SKOV3 Y A K 5
AN RPMI 1640 5 3 (& 1% & -4t % R M
10% FBS), BT 37°C. 5% COR M IR, A
Ml A= 2~3 d BEAT#EATAL AR 10, Ak T %0 $A: K
) 40 %% B =>90% o dn i, R 0. 25% Ji 8 1
TH AW AT I AL AR BR A

1.3 PCRIEI##&3t & A& ML EERZAYH
A A5 B > (National Center for Biotechnology
Information, NCBI) $24t#y SPHK1 415 & (¥
F14% NM _001142601.2), b3 PLEE AT BR A
CIECESaGIR 7/ RN e NN 2l = WEHE- 3 P A g I I
SPHKI1IE 5% : 5-AGGTCGACTCTAGAGG-
ATCCCGCCACCATGGATCCAGCGGGCGGCC-
C-3's SPHKIZ M54 : 5-TCCTTGTAGTCC-
ATACCGGTTAAGGGCTCTTCTGGCGGTGG-
CATC-3, (&a#eBixt it . BEYIfi8, JF&f
H 1 3L 5" 35 40 7 90 F PCRAECH 3L .
PCR WK Z K 50 pl: 5X b 10 pl., b i
P54 (10 pmol-L ") 45 1 pL, DNA £ g
(200 mg-L"") 0.2 pl., dNTPs (2.5 pmol-L ")
4pl, BEM (2.5X10°U-L ") 0.5pl, MK
MR 2 50 plo. PCR RN A51F: 98 CHiZE P 5 min;
98°C. 10s, 58°C, 10s, 72°C. 75s, 301 1E
M, 72 CHEAH 8 min, PCR ™ ¥ 2% I Bt B i 66 Ji v
VKR, AT 4 CCokAR o

1.4 SPHK1RRZREHAGHERER X GV492
JF KR FH BamH 1T Al Age T BR &1k P9 1) Bl 2 47 5
Yrab s, BECEBEY) R NV ARFR (50 pl) : BamH 1
(10X10°U-L )1 pL,Agel (10X10°U-L "1 pL,
10X ol 5 pl, ki DNA (1 pg-pl ") 2 pl,
WZEKANE 2 50 pL. i IR AR 2 2 AT IR AT,
B B0 R BT 37 CRMN R . WG AT
T IR WE B R vk, T E R AR R B 8 Ly
PCR 7= ¥y F1 g V) 24K 1 B Af A ) U 8 213400 &
Yk A7 & 40, 37°C. 30 min, ¥K ¥ 5min 5 % 1k,
SPHK1 5 20 ki A RS2 40l E. coli DHSaH?
AT AL, BRZIRA, B T UK 30 min, RS
42 CIKI IR PEFT I 90 s, VKK EI 3 min )&, i
ALBRiFRIE (REPAER), BT 37 CHRIKRY
A IR 1 he HOGE & FRI SR 7E A 100 mg-L
ANERRNVRE, PR Bk s, 16
37 CHER =AM B B 5557, . H PR
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GEPH PR DA VA 51T PCR Y%, [RI I PR BBCEA AN | 76036 1Y
WEIMAR & 100 mg LA X HF&HEZRMS5mL LB
FFRWP TR (37°C) 9" kK., BUERE
Wik & R WU A R "I S, R
JokL /N iR & AT B BORLAh 2, 45 3 L 68 5 Y
GigiENpip A

1.5 SPHK1 & e A A m e HIBEH &k
b T3 BOE KBRS HEK-293T 40, 3336 5
10° /) 4 M BT 2 A T E 420 10 em 9 7% 10X FBS
DMEM }; 32 B9 40 55 32 b, 37 °C. 5% COL %
FER P B R . A5 48 hE AN B 18 70 %6 ~80 %
B AT o 47 % e B L HT L h, T R O 206 FBS
DMEM #% 55 5 . 12 % 75 0067 A1 0 5 60 3% i 1)
JOT KL Y A 2R 22 1% M N 2 HEK-293T 4 Jifg i) 15 7%
W, BFTWA), 37°C, 5% COREHRMPRFR6h,
Ja g R R, SR WERR b 22 vh i (phosphate
buffer saline, PBS) % ZiEFk 1~2i# , ZEMA
10% FBS DMEM #5555, & T4 TR E 48 he
ZJETE 96 BOBE R AR, Y M B e AR R
80%~90% B, FFUAUE Bl . & 4°C. 4000 g
B 10 min, R 0.45 pum M BE RS 08 FiE W, BB
JRE 4°C. 25000 r-min "B 2h, FEH I,
BT 600 L (9 PBS 2% Ml 58 43 i R DUVE J5 . 70 %€,
BT 80 CUKARRAT o B A KRS R 4P b T X2
A KW HEK-293T 40 i 31 Ak 42 F 1 96 FL 41 Jifd 15
Tt , AL AX 10N, 37 °C. 5%CO,
BRMER 240G, FEEFRW, MA 100 pL A
e (101, 107, 10 *f110Y) AR ER, 72h
J& 96 B AMUBE T WA A0 I 28 G A S BLORHA R, 3T
BIREEIE . R E (TU-L ) =RENHRE
RO AT C A M B /W FE IR

1.6 SPHKI1 it & X 1% 7% & & & SKOV3 & je fe £
RHEMBEHMAE SKOVIAIMEEME 121491
JO KGR, R A0 R Ak 3096 22 A, AR A A Uk
22 8 (multiplicity of infection, MOI) & 10, #%
A AR DRdHRB= (MOIX 4% H) /K
BEVH BE ], K AR 12 0 B i e Y 2 SKOV3 i g,
SRS EHE CREATAREE) . GV492 X HE4E (GV492
X HE P o R Y SKOV3 4 g ) il GV492-SPHK1
i RiEH (ov-SPHK14l) (GV492-SPHKI i % ik
MR FRIER YL SKOV34IE), 37°C. 5% COKi3# 16 h
J5 B4 RPMI 1640 56 2 K5 77 e, &L 72 h 5 W46 %
Jes A, A ML R B IR A A0 M % RE 38 60 %0 A2 A,

GV492 X} B8 2 F1 ov-SPHK1 41 fin A & 4 E 2% (fifi
JHEEHE 2 mg-1L ") ) RPMI 1640 5¢ 4= 15 3% L 0
e RaE B YL A, 48 hJE 4 1 IS B K I A
RPMI 1640 5¢ 445373, HEFFEEM KSR 1 mg-1L ',
iR 14 d, 96 8RBT 00 ER 40 i A TR S R 98 O
KGO

1.7 % w 3% & & & PCR (real-time fluorescence
quantitative PCR, RT-qPCR) 3 # @ & 42 SKOV3
tg f6 F SPHKI mRNA & & K F ¥ 2[4,
GV 492 %} B8 4 Fl ov-SPHK 1 2H 41 g 43 il 45 b T 6 fL
oM K IR ML, FE A MK W S W R A B, R
NucleoZol RNA #2 B 57 482 4 15 B 45 #2 it RNA,
W72 RNA MR EERISERE JS , 4% 1 pgiH B HURNA K
TRPEAT S 5 3 & W cDNA, 17 RT-qPCR KGN . $#
Je W E YR A IR " IR S S W), SPHK
L5 . 5-GGCTTCATTGCTGATGTGGA-3';
SPHKI F##51% : 5-AGGAAGGTGCCCAGAG-
TGAA-3'. B-actin LF51%): 5-AGCGAGCATC-
CCCCAAAGTT-3', B-actin FiiF514¥: 5-GGGCA-
CGAAGGCTCATCATT-3's RMWAKRZE N (10 pL) -
PR HURW S pl, K3 pL, LT 519
#%0.5pl, cDNA 1pL. R &R 95 CHAS T
2min; 95°C. 15s; 60°C. 15s; 72 ‘CHEAH 60 s,
HAOMEHR ., R 2%k E & 49+
SPHK 1 mRNA #ikKF.

1.8 Western blotting # # # &40 SKOV3 %8 f& ¥
SPHK1Z & R &K+ o HA . GV492 %] 4
Ml ov-SPHK 1 41 48 g 73 9 4% Fh T 10 e B5 R 1L, F¢
A T S5 SR A LA ML, SR ] RIPA 2R 1 i TR
LA M, AR P EEA A, vk 2% 30 min,
PR MG BCA LN & 8 AWk e, #-47  Zhe
fifh B2 #1 - 58 T M B e 8 I 3k (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis, SDS-PAGE)
MK, HLUK S N PEE 80 V, 30 ming fHJE 120V,
90 min, {EEFEENZE PVDF ), R JC & (b &
P 1 h, TBST ¥ 3K, K 10 min, filA
Xf W —4i, SPHK1 (1:1000), GAPDH (1:2 000),
BT 4 COKAE R E 16 h, TBSTUES 3K, FIk
10 min, MAZOGMB P, FhidlgG (1:10000),
PR E 30 ming TBST ¥4 3K, AKX 10 min,
FHRNRAR R G W5, & 500 K EHE R
Image J 34 #E47 00, 118 B A E A LB K.
SPHK1 % 11 # ik /K ¥ =SPHK1 & 11 51 JK B/
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GAPDH i H & AR, A7 0 — e Ak B

1.9 %% 44 KA SPSS 26. 0 8 ki1 40t
R 44 SKOV3 4l s 1 SPHK T mRNA Fl &
FRBKFHFGESSA, RActsER, £
2 (0] B AR 2185 0] LG 3R H Ome-way ANOVA 5081,
2 [) A A 34 B0 7 L R FH LSD-c s 5 . DA P<<

0.05 M EFAHGI¥E L.

2 # B

2.1 SPHKIZARBAEFESLAZFLLRE KH
BamH 1 #1 Age 1 Bl 94 P9 VI X GVA92 kL k17
XUEEY), HEE UL S W T, B F B 3 PR AR A R
Bt irEdl, SmAE AR ERE LK 2, EA T RR

lac promoter

3

5/ AN

=N

EM7 ﬁromoten

SV40 pr,
SV40 op

@ﬁﬁod nod
et

5'LTR (truncated

Ubi-SPHK1(NM_001142601.2)-3FLAG-CBh-gcGFP-IRES-puromycin
13 098 bp

P2 FE R E AT PCR ¥ E fIN P %0, &R
WS BRFERNLE, WP ES B BRFIxEe—8.
W 3. B SPHK i3 #3518 5 B 28 A A8 22 i 2 o

B GV492 BRI EEUIAL &
Fig.1 Map of GV492 plasmid cleavage sites

CMV enhancer)

B2 SPHKI1d#EXERBHRIAE L

Fig. 2 Mapping of SPHKI1 overexpression lentiviral vectors

2.2 SPHK1 & % & # & GV492 x5 | 4 Al
ov-SPHK1 41 18 %5 8 43 5l 5% Y« HEK-293T 4 ffd, 2%
6T A, LA MRS R Ar, WhEEAEK
BETOLRIBMEL, WU EBEETE, W4, &t
B, GVA92 X B ZH 1 ov-SPHK 1 2H 955 35 1% )& 43 1
5X 10" A8 X 10" TU-L ',
2.3 SPHKI1i R X127 FRF SKOV3mpwy#
R 5 fie A MOT=10 1A %% 21 A1 W 9 B & 59 0l %
Y SKOV3 4 g, M4 75 3 0 1 J5 2¢O W il T

22, W WL GV492 XF B4l ov-SPHK1 41 SKOV 3 %%
PO AR RAF, WEEE, JEAME, YOLRBEE,
SKOV3FafE 4l RA e 2. WK 5.
2.4 ZAMSKOV3#mie P SPHKI mRNA % ik K -F
2 A GV492 X B ZH Al ov-SPHK1 41 SKOV3
4 v SPHK 1 mRNA 3k K ¥ 735 2 1. 000 0 &=
0.158 2.1.454 0+0.544 5#18.610 04+2.1650, 5
2 HAMGVA92 X A AL, ov-SPHK14 SKOV3
YL SPHK 1 mRNA Fik7KF-B 8 5 (P<<0. 01) .
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B51 % el 202548 11 A

1050 1060

T G TATATGTG CCCGTG TCG C T CGCT G

o 3 € TETC TT GC TG ATGG GG 16 ATE R T

B3 SPHKI1 it k18 REFRF E

Fig. 3 Sequencing maps of SPHK1 overexpression lentiviral plasmid

1072

107!
o -

1077 10

o - - - -

B4 FEEBMETIERERLS 24 HEK-293T 40 J T A f158 6 32355 88 (< 100)

Fig. 4 Morphology and fluorescence expression of HEK-293T cells in various groups after lentivirus infection

under fluorescence microscope (< 100)

PHASE

GEP

GV492 control |

Ov-SPHK1

B5 ZOtmMeE T 8KERLR)E 24 SKOV3 Al
BMPOLREREREIL(<50)
Fig. 5

SKOV3 cells in various groups after lentivirus infection

Morphology and fluorescence expression of

under fluorescence microscope (X 50)

2.5 % SKOV3 %+ SPHK1 & & & &% K P
ZHA . GVAI2 X R4 Fl ov-SPHK1 4 SKOV 34
M SPHK1 & H & A7KF-435124 1. 000 0+0. 1520,
0.6506-£0.139 9F13. 364 0+0. 3684, H=3 140 F
GV492 X B 2H [ # , ov-SPHKI1 41 SKOV 3 41 fifg 1
SPHK1 # [ % ik KF B 8 F+ i (P<<0.01). LA 6,
3 it i
SPHK1 2 #5 fig A i i — Bh PR S i, L AE K
22 B0 IE A O R Gk, TE IR OB B v R OC B A
., 25, (0t . s
T-. 4K, SPHKIZEREAE R MIEHE 4HA T/
ZW5E . fEGCH, SPHK1#EiZ# K F kB (nuclear
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4r *A
o -
1 2 3 M, ° g
23
2L o
SPHK 1 - p— -j 43000 Ag E
2 M
S ST
GAPDH | e (S —' 36 000 &%
[sa)

A

Lane 1: Blank group; Lane 2: GV492 control group; Lane 3: Ov-SPHK1 group. "P<<0.01 compared with blank group; “P<0.01 compared

with GV492 control group.

B6 &4 SKOV34IHEH SPHKIE H &Kk B (A)FE % E (B)
Fig. 6 Electrophoregram (A) and histogram (B) of SPHK1 protein expression in SKOV3 cells in various groups

factor kB, NF-kB) {553 B 75 GC 41 il i) 42 28 A
TR, R GCHF RIS Wibr b P H At T4k 7,
SPHK1 AJ & # 4E /> 48 Jfd fifi % (non-small cell lung
cancer, NSCLC) my%&k4:, Ml SPHKI1-{55 % &
5 ST N T (signal transducer and activator of
transcription 3, STAT3) 7] fig & /7 NSCLC 1)
WEFESR S Y. SPHK A2 L IR 98 5 J&8 17 5% 5 1 45 [
T, SPHK1 Byl ] LUAE (& A R M0 il Noteh {5
Sam gk, W = BAMEFLIR M (triple-negative breast
cancer, TNBC) ZiHifyiEf MIZ5% ", kigdE kK
B 41 Mg #k [ 9% (diffuse large B-cell lymphoma,
DLBCL) & — P i J& {7 28 Tk A9 itk B 5% 46 b 81
SPHK 1 i /i 18 1 90 il DLBCL 41 g o # J5 Bk LB 3-
% W (phosphatidylinosito 3-kinase, PI3K) /& M
W B (protein kinase B, AKT) /%2 F¢ 1 40 il 4€
T-Fe#& 1 (programmed cell death-ligand 1, PD-L11)
I Ok HE I A 9T 25 R T 9k O A R O Y B
ek . AE Sk 2R Ik 41 M (head and neck
squamous cell carcinoma, HNSCC) #, SPHKI i
I 100 ol B 9% Dy E Y HNSCC /)N BB 7R R Mg T 246 Jifd
L5 T2 Wy b (B0 R e g ok W S AR R A L
i 43 7 W, SPHK G b 22 %4 J50 3 Ak 25 11 8 1
(mitogen-adivated protein kinase 1, MAPKI1) i
W I 4 JE A A 1 (matrix metalloproteinase-1,
MMP-1) #ik, BJ5 5% Wi b8 PD-L1 % ik *,
SPHK1 5 i Bt fizt 40 B vh %9 0050 Tinf 245 522 1E A 56 5%
7 R B P A B AE T L 4 2 (programmed
cell death ligand 2, PD-1.2) /c-Src/J& B %k #& B 3% i
(focal adhesion kinase, FAK) 155 2% 5k fie #F % b
TR

B 595 2 A BR L VR RE A OCBE T Y E RN Z

—, SAEAEfERMFS50%, MABRECA T,
W) 5 4F A A7 AR 3096 0 R AR AR YT I it 245 Pk
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