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Construction of SHIPI overexpressed NSCLC cell line and the effect of SHIPI on
NSCLC cell proliferation

TAO Xingyu", FU Qiaofen’, WANG Ying’, SONG Xin'* (1. Cancer Research Institute, School of Basic Medical Sciences, Southern
Medical University, Guangzhou 510515, Guangdong, China; 2. Department of Cancer Biotherapy Center, the Third Affiliated Hospital

of Kunming Medical University and Tumor Hospital of Yunnan Province, Kunming 650118, Yunnan, China)

[Abstract] Objective: To observe the effect of SHIPI on NSCLC cell proliferation. Methods: The CDS region of human SHIPI gene
was obtained by inquiring NCBI Gene database and was inserted into the vector pTSB-CMV-MCS-SBP-3Flag-EGFP to construct
SHIP1 over-expression plasmid, which was further used to construct SHIPI overexpression lentivirus. SHIP1 over-expressed lentivirus-
es were used to transfect AS549, SPCA-1 and PC-9 cell lines to construct SHIP1 overexpressed NSCLC cell line. Western blotting and
qRT-PCR were used to determine the protein and mRNA expression of SHIP1. The MTT assay and Clone formation assay were used to
examine the cell proliferation ability and clone formation ability of PC-9 cells overexpressed SHIP1; Western blotting was performed to
examine the level of AP-1 proteins. Results: The sequencing result suggested that the SHIP1 eukaryotic over-expression plasmid was
successfully constructed. A519, SPCA-1 and PC-9 cells with SHIPI over-expression were observed to display uniform green fluores-
cence under fluorescent microscopy. Compared with negative control group, the mRNA and protein levels of SHIPI were significantly
increased in SHIP1 overexpressed cells (all P<0.01). The over-expression of SHIP1 suppressed the abilities of proliferation and clone
formation in PC-9 cells (all P<0.01), and down-regulated the expression of p-c-Jun and FosB etc. Conclusion: The SHIPI overex-
pressed NSCLC cell lines were successfully established, and the over-expression of SHIP1 suppressed the cell proliferation ability by
inhibiting AP-1 proteins in NSCLC cell lines.
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I i e — ol YR T il SR b R PR S A g
T ] it — L v o A R A s 2 N A0 26 (1) %
U, HoA, JE /N1 o it 9 (non-small cell lung cancer,
NSCLC) A& H 3= 5 H 2 AU 0), Hka B B L i i I K
Z OB R IT FBOA IR, UG = ik, B
FLNSCLC R I L) AN T 48 7T BE IR ¥R 7 8 AU HyR
UP- & U

SHIP1(INPP5SD) 2: KA T 2 5 e tafk I, gty X
£:3 570 bp, H 4w % 5 (4 SHIP1 52 £ W R L A% - 5- i 82
i % e — 02, 20145 kD, F R IE T i 40 g, v] il
K A# 3,4,5 ZBEERILEEAN 1,3,4,5 VUBEER LR 1 5 i
WEIR B ) 1 15 PISK/AKT 15 58 8 , MM 52 i 4t i A=
K HGBE A AR RN A B SR FE Y, IR K&
(ISR B, SHIPT (1) 573 RIE 5 g 1 7 5 2 Pk
R A R, e H R L R AR . SHIPI 1E
SIS VERE 2 9 AT R R R e B AR O
H SHIPI & 1 F& A% 7T R 2 L 39 5 2% 4% 1 o e 2%
AUl SR, E 2 RV BESRE R, SHIP T A A
B DR R PR AR G BE AT AR R R R
K B 4H g 34k B2 98 (DLBCL) A, & & SHIP1 3% £ )= 4]
it 448 5 57 21 2 25 J0 1], I H SHIP1 ik %A 5 DLBCL
AN R TG 25 PIAH R 78 35 2 S A4 i g Cln T R i
) 1, SHIPT RARKISRES , H i RiA S8 T Mg
35 5 %k, X —IhRe vl e 5 38 3 7 X & H
FAA R, H ORI 5% SHIPT AE b8 b i RF 7 32 2
ST I R Gt FAE S g Hh i A 5 L e
JEHAENSCLC H A 7T i ok DL E

= DR e o 2H B R R T A SR R R LR ) — R
S A R IEFE R (0 vk . @R B R R
5 X (CDS X JF F1l 4 N A4 Jo R, B G 23 240 Jfd m]
FECH R FE R IA SN, 2 H A A T 0 5 A
The R U 5 B 0. o 2 IA R A4 8wt 5 AR
HR 4 BT H ALK CDS X K & . SHIPI #:[X CDS
X & 3 570 bp, 14 2 H FCA% 5 40 1 3R 38 5T R A7 72 A
J& X AE— B FEE L2135 SHIP 1 R Ihfg KAL)
W5t

AHIF 5EF IR v P A BRI T A
SHIP1 R EAZ I 31K JFORL , HH4 1% R i Th EL26 h
1895 75, FH H R G A NSCLC 40, sTh iy 1 fa e it
Fik SHIPI 3K ff) NSCLC 41 ffl & , 3 & B SHIP1 7]
IS A AP-1 Z % & E I NSCLC 4 34 58 , 27~
SHIPI W] A N NSCLC 1597 i S I [A]

1 MR5EE

1.1 @itk £ 29X 7)
NSCLC 4 itk A549 F1PC-9 Iy T ATCC 41 i ¢

SPCA-1 T [ Bl 24 e b4 % . RMPI 1640 £
773 £ 0.25%EDTA [P JiEFg 14 T Gibeo A A1 , i 4
I35 1 5 BIOSUN 23w , 15 23 RIPA 2 fifd 2 fife i i) T
Solarbio /A 7] ; Anti-SHIP1. B-actin. a-Tubulin 55 HRP
FRic i) 9t % 1gG A E P B IgG 2408 T Proteintech 24
7] , p-JunB.c-Jun.p-c-Jun.JunD.p-JunD.FosB $i /£ 1)
J&) T Abcam A W , H A% 41 il 4% 4k ¥ Lipofectami-
ne™2000 % H Invitrogen 2 F] , pTSB-CMV-MCS-SBP-
3Flag-EGFP iRl H Fg A H A RHEA R A A,
Xba 1 \BamH T MRV M V) & PrimeScriptTM
1 4 A7) &A1 SYBR Premix Ex TaqTMIISE R 3¢ )
JE 2 PCR A AR &35 W - TaKaRa 2 ) , PR3 Bk
NI £ W EH TIANGEN A 7], T4 DNA i 82§ 1y
T BioLabs A 7] , Ml /5 H Invitrogen A & 58 /i -

1.2 SHIPI 3 B & 4833 & 35 ks 69 4 32

& 5% NCBI Gene £l ¢ , A 1038153 N\ SHIP1 £ [Hl
CDS [X £ 51/ (NM_001017915.2) , | Fi| Primer-BLAST
W51 . i 2 ) 2 0 R o [ Tk, MR 40 #8044 ot
KA SHIP1 B K CDS X /5 41, #5 F3iE 51 4 A i i\
Xbal PR il ¥4 P9 V)7 51 CF RIZR FTos) , 78 Rz 519
A 2 PR AR B RS T- 3N BamH 1 N VIR T 5 (T
R £ FiF 7~ ) . SHIP1 CDS [X L35 51 %1~ 57 -CTC-
TAGAGCCACCATGGTCCCCTGCT-3" , Fif N 5’ -
CGGATCCCTGCATGGCAGTCCTGCCTA-3' .

S g AL A UG > LA cDNA AR ,
PrimeSTAR HS DNA Polymerase /& & # 17 PCR J%
P38 H 1=, PCR J B 26 « #2324 98 °C .2 min,
A5 1% 98 °C L 10 s, iB /K 64 °C .20 s, ZEfH 72 °C . 3.5
min, £ 35 MEIA, 72 CCHLEM 10 min. ¥ 34 =44
Ji2 [l Y 44k J 54T Xbal . BamBIR BV . F) ] T4 %
FERGR V) & 1) PCR =45 5 46 1 2K o P 28 1k
Jii BL pTSB-CMV-MCS-SBP-3Flag-EGFP # 17 % % .
BRI AL DHS o R B, i R PRk i 5
7 e AT B PCR, BV PCR 2 H b v B 1) 52
o B B V4 32% Invitrogen A 7 7 45 52
1.3 &k SHIPI A& R 1% % 2 6, 38 Bm AR

B H )RR A R 20 pg PMD2.G #4410
ugpsPAX2 # A& 5 pg 5 500 ul Opti-MEM 52357 5],
Z{H%% F 5 min 5 , 5 Lipofectamine™2000 78 =] f:
FiBEE 1 ml, IR E 20 min J& KR SN 293T
YA B IR, T 37 °C 5% CO B - f b 5 9%,8 h
Ja e e IR AL . 48 h S W 293 T AM e i 7% L3
4 °C 4 000xg 250> 10 min, Y4 L35 I H KT 4000xg
250 15 min, YT 8RB T80 °CHR A7 . F 12
BEUL 293 T 4liffd, 48 h J& T2t s - &2, iR
SRt ORI 4R B AL SR BRI T
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PR HA A AR KRS R 4 NSCLC 21 42 Jik iy
TH A5 i) B B2 P R S B 1< 1020 B e A T 24 £L
BRI 537 °C 5% CO, 15 77 8 7 85 7% & 4 i Wi B =
A549 41 i DA 52 2% 4k 48 20 (multiplicity of infection,
MOD B 4 40, SPCA-1 2 1 LA MOI{f /v 100, PC-9 4H
Ja L MOL{H R 50, & FL AN\ 2% G 15 37 3 LAt 15 97
%:+5 mg/L polybrene) 1% B8 3 500 ul, & ZL 8 h J5 #t
BRI, 72 h R R B M EE GFP BRI R IA B
PR B 95 2 6 em L5 43 il $2 U RNA Al &g H 247
SHIP1 i FIA T L4 5E
1.5 qRT-PCR 4] SHIP] mRNA #9 % ik

G % R ZE RN S 56 2H 41 Y, TRIzol $2& B 41 g i
RNA, F| Fi PrimeScriptTM ¥ #% 35 i 5] £ K RNA 1
#534 cDNA, DLtk cDNA 1E A 4T qRT-PCR £
M. #4E SHIPI CDS X J7 %1, ] H Primer-BLAST 7
Wl ¥ it SHIPI J W 2 ARF %: X i1 51 %) . SHIP1
mRNA I % 5] ¥ A 5 - TTTACGTGATCG-
GCACCCAA-3", T N 5" - GTGGCTGTTGAC-
GAACCCTA -3' , ARF I i 51 # N 5" - ATCT-
GTTTCACAGTCTGGGACG-3', Fiif AN 5" -CCT-
GCTTGTTGGCAAATACC-3' . PCR [V 41 7 -
95 °CTHAZM:30 5595 °CAEPE S 5,60 °CiB K 20 5,72 °C
FEAH 3.5 min, 3£ 40 NG ;72 °CEEAH 10 min. DA
2AAE TR AN R IR &
1.6 Western blotting # /] SHIP1 & & & 48 X & @ &9
F3-3

H o R A RN S B ZH A B SE T 1.5 ml EP &
35 0N I8 & RIPA 4H fd 22 AR v VK 22 f# 15 min,
BCA VAN & & KR FE, Tk i Al 25 128 1% 10 min,
I Ff & 50 pg/lane, 10% SDS-PAGE ¥t % #i % , 360
mA 2 h ¥ & A % % £ 0.22 um PVDF( Immobilon®-
pSQ)ME |, 5% BSA 5} [412~3 h, TBST ¥E K 3 ¥k, B X

5 min, BJJEE, I\ TBST #kE ¥ —H1(SHIP1 29 1:500;
HARPUAEAN1:1000) ,4 °CREPRIE R, TBST PefE 3 ¥K,
IR 10 min, = IRFEIRFE H HRP AR 1gG 2 h )5,
TBST $efis 3 ¥k, 54X 10 min. ] ECL AL & 615K
MEE FRIAE DL
1.7 MTT k4 M) it % 35 SHIP1 % PC-9 4m it 3% 74 6%

B ik ek SHIPT 2 o Akt B8 2H 40 0, 46 96 FLAR
(1500 /M40 f/AL) , FrH % B 5 M EfL. 8~10 h4H iy
T B I, f B 2R MTT=51 EL 1 it A MTT, 37 °C..
5% CO, THIRIFAR 4k 2235 75 2 h ) , i K AR
41 v 77 5 I LA 490 nm &b 156 % B (D) AR 3R 41 g
TS 7T
1.8 FH8 M8 pi 55 3o 46 i & 1% SHIP1 34 PC-9 %1
Jiel 5[ TS m% Bk 7] 69 %o

Fg 3t ik SHIP T 4 fo A0 5o 18 2E 240 e P JR i 4
Bl 6 FLAR (300 N 4H /AL , BB R A, FEBR 2 d WL 1
IR, BE TR 7~9 d, FF 20 i PG 38 2 8 KR SR
il A, FERE IR, F PBSTE T 3 W, FHEE & 52 15~30
min, H2RXT, Giemsa 4 £4,30 min, H /K5 3 i,
AT AT A
1.9 %itsam

K H SPSS 17.0 #AFBEAT Gt 173 M, YA PL ks
FIRo SHIPI mRNA FHXTFIA 5 5o FE ¥ BCE K H
MSTAEAS ehr 56 s MTT 45 SR £ % A R e (0 07 22
3T, BLP<0.05 57 P<0.01 #/Rn 2 5A Giit & L.

2 # B

2.1 ASHIPI % B CDS X /74 PCR 4 3%

PLANSCLC 4H ffi ¥k SPCA-1 40 ifd cDNA AR ,
PCR ¥ 1 SHIPI 3£ X CDS [X 5 41|, PCR = ¥ £ 37 g
WEBE R HB VK BT B, 9B P K B RN S TR
/N3 570 bp K/ —F (K D).

#&1 PCR5|HF75
Tab.1 Sequence of qPCR primers

Gene fragment

Sequence

SHIPI CDS Sense 5'-CTCTAGAGCCACCATGGTCCCCTGCT-3"
Anti-sense 5"-CGGATCCCTGCATGGCAGTCCTGCCTA-3'
SHIPI mRNA Sense 5'"-TTTACGTGATCGGCACCCAA-3’
Anti-sense 5'-GTGGCTGTTGACGAACCCTA-3’
ARF Sense 5"-ATCTGTTTCACAGTCTGGGACG-3'
Anti-sense 5"-CCTGCTTGTTGGCAAATACC-3’

22 ASHIPl @ f# %%
W XUV (1) SHIPT CDS [X 585 45 b K b (1)
A TR pTSB-CMV-MCS-SBP-3Flag-EGFP i&E % 14

i SHIP] | kL. #4k DHSo K g AT B J5 PRk Ht
FON T B R BT B PCR, P24 4 B e A it i
LYK TSR, 15 B2 KNS B s i B /Ah—

are
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SHIPI F#£[K CDS [X /741 (NM_001017915.2) Lb X} 58 4=
— 3, UL SHIPT 540 iR A 2 BT
23 ARHFENSCLC@ME R ME

B # Y« NSCLC 4l ifle 72 h J5 , T3 B %% 2
s N A5, 45 B R LS Y SHIP 1 20 1597 75 A1 9 P
xof HE 12 B2 1) NSCLC 41 g 35 ] L4 8756 e Rk (1A
3), F W E #E e NSCLC 41 i) R M 2 12 o
24 RF12 5 F 69 NSCLC 4@ iz F SHIP1 mRNA #9
& ik

P2 B R e 18 95 5 J5 NSCLC 41 i ) RNA, gRT-
PCR | SHIPI mRNA [RIA , 45 R (B H EoR, 5
I 14 > B 2 bR g, JEX 4 SHIP B 21 18 955 5% 11 AS49.

bp

6 000
4000 . \ -
3 000

10 000 N I | I }
\ i
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Fig.1 PCR amplification of CDS region of human SHIP1 gene
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1,2: Bacterial culture PCR result; 3: DNA marker
B2 Ei& PCRI ESHIPI CDSXLER (A) KMFIEE (B)
Fig.2 CDS of SHIPI amplification result by bacterial PCR (A) and sequencing peak map ( B)
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Fig.3 The NSCLC cell lines stably over-expressing SHIP1 were successfully constructed(x50)
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Fig.4 The mRNA levels of SHIP1 in NSCLC cells infected with SHIPI recombinant lentivirus were detected by qRT-PCR
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FEHUR L 1895 B f5 NSCLC 40 i 1) 505 1, West-
ern blotting £ #ll SHIP1 & [ K 1A , 5 B 14 X f& 2 Lk
B, &y SHIP1 41 1955 75 1) A549.SPCA-1 #1 PC-9
4 L SHIPT £ [ /K7 3 7 i (L 5D, 38 /- 14 2 1
SHIP1 = 2H J5i # A2 5 25 e {8 NSCLC 41 fit 1 SHIP1

A NC  SHIPI B

sl | 0 . sHpl|
Bractin | sm———

B-actin [———-1

wEALRIE.
2.6 it &k SHIPI #p 4] PC-9 tm i 6938 78 7% 77

MTT VR M #635 SHIP1 1) PC-9 4 i [ B4 54 1%
71, B R (B 6) RIn W 4 dTF UG, S FE B8 I ATt
HEZH B (2 AR (P<0.05)

SHIPI ¢ SHIPI

— i — -

a-Tubulin | ARG

5 Western blotting 43 3% NSCLC #AE = {9 SHIP1 & A FRiEKF
Fig.5 The protein levels of SHIP1 in NSCLC cells infected with SHIP1recombinant lentivirus
were detected respectively by Western blotting

2.7 it &k SHIPI 4p#)| PC-9 % i, 52 1% 75 pk B

T B TR RSB 2 R (B D BoR , SRR AR T,
1 Fk SHIPT 1) PC-9 41 fifd e [ 17 R 480 W S ik >
(P<0.01).
2.8 it & ik SHIPI 3 PC-9 ta Ji ¥ AP-1%& & £ &1k
Xéﬂ_/\é/j£5

Western blotting £ il it % 1k SHIPT 20 i J % i
HAMrh AP-1 EEE SIS H . 458 (&
8) 7N, I A SHIP1 2 5% REZH 41 f AH Lk, AP-1 5K
o B 1 R B % 35 R F c-Jun p-c-Jun(ser73)~ JunD . p-
JunD (ser255) . p-JunB (ser259) . FosB £ 1A 4 & & 1
.

NC

SHIP1

20 £

- NC
~&- SHIP1

157 W

1.0

Cell proliferation (D,,, nm)

0.5F «
[

Time (t/d)
"P<0.05,"P<0.01 vs NC group
El6 idFRiESHIPI XS PC-9 4BHEIE FIHIFZNT
Fig.6 Effect of SHIPI overexpression on
the viability of PC-9 cells
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[E7 33%iA SHIP1 X PC-9 2R A 52 BE 2 AR BE TR 2
Fig.7 Effect of SHIPI overexpression on colony forming ability of PC-9 cells
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{53, ik 8 25 5 pleckstrin [FJREE A1 5K A,

TS N U RO B LS 2 B = R B

AKT . % 52 FR 18 6 . Btk . S6K \Rac 25 ) , K ¥+ N AE )

SERONT . H RT A B PIP3 [ AR B4 SHIP1/2

PTEN, Jf H. & Bt 15 PIP3 HISE A1 /14 X ], X Af
BT 80T AN 7] I8 A s WL 110 22 S22
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NC SHIPI

pJunB(ser259) E
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o [—]
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=

Tubulin §
- U R |

8 T FRIA SHIP1 X AP-1 EAE S EH T RIEHIFMN
Fig.8 Effect of SHIP1 overexpression on the expression of

AP-1 heterodimer protein complex component

H #2¢ T SHIP1 5 g /F H b i it ot 32 4 v
TR R G MR, AR SRR R A EE R TR
WA % Jas o0 0 JIS O 98 [ 445 i > Y. SHIPT 1) Ifn.
T F G5 iR B L AT R A RS D T s (D 38 I AR
PIP3, #iil] PI3K/AKT 15 *5 18 B2, (2) 7E 412 i 8 Fi 4101
il e T A PR 1) Gy AT Y, SHIP T 39 7K1 5 16 1A
I, $7R SHIPT ] BEE i 52 M0 Ho 928 S5 W SR 18] #4368 1L 3R
40 b Jea 14 % s, BRI, SHIP 1 72 filieg o i 48 F 4 58
JLARIE , HAEFHHLEE A 5 R R G — 8, &
Ryt — bW TS

AP-1 /& H c-Jun 2% 1 & Ji% (AL #& c-Jun. JunB.
JunD) Fl c-fos 25 H Z ik (145 FosB .« c-fos 45 ) 2H il 1]
TR AN, WA FE RIS T I RME R, A
FENZE B, 72 MR o, PI3K/AK T 38 B 0 J5 w3 R
Ui S R AP-1 SR A, A LR R R 45 4 ik
I 24 P 184 G AR 22 e RS AR D . SR, SHIPT 72 15
AEI % AP-1 B I ANTE 4E

L SHIP1 {E NSCLC H ¥ D fig e FLM L 1 2y 22
SR At R R T R LT A BRSBTS e e R ) v
S F R T AR AR AN A RS e R IA B IR IR ) B ks B
1899 8 . SHIPI % [X CDS X #¢K:(3 570 bp) , # 3
T H AH O A R HE K, IR AE —E FR B4
# 5T SHIP1 B[R T g Je ML (IR 98 A A 500
pTSB-CMV-MCS-SBP-3Flag-EGFP Jifi ¥ Jy % 4 , %
PR v B EE AN B R, DR SHIPT H: R CDS X i A
AR UKL, B 2 BT K & 7 5 7 Flag F1 GFP A5 25 1)
SHIP1 = 20 JiU R A8 25 , 4t % SHIP T R Rt 5
TR 7 RS

N7 SHIP1 7E NSCLC [ 4F I, ASHiF 78 ik %
A549. SPCA-1 1 PC-9 41 Jid 7 >y 41 A 15 24 , 1 F
SHIP1 B 201995 B YL 41 i , R D7 1 fee ik Rk
SHIPI [))NSCLC 4 % , it — P {E PC-9 4t jfd rh #R 1+
SHIPI 1£ NSCLC ¥4 58 i B/ A, 45 3k 9 o 3R ik
SHIPI J5 ,PC-9 40 UG FEE /) e B TR i Re /) 25 T

[% , c-Jun. p-c-Jun(ser73). JunD. p-JunD (ser255) « p-
JunB (ser259) \FosB & iAW 3% Fiff . &8 d Kk
SHIPI W] i 1L '~ AP-1 5 J & 1 4] NSCLC 4 /g
ALt
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