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Osteopontin activates pancreatic stellate cells through PI3K/Akt signaling pathway

AN Wei, SHI Xin-gang, ZHU Jian-wei, LI Gui-xiang, SUN Chang*
Department of Gastroenterology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To explore the effect of osteopontin (OPN) on pancreatic stellate cell (PSC) and its
mechanisms. Methods We transfected PSC with OPN lentiviral overexpression vector (OPN-O/E) and constructed empty
vector control cells (control group). After PSCs were treated with OPN-O/E or OPN-O/E in combination with Akt inhibitor
LY294002 (10 pmol/L and 50 umol/L), the proliferation ability and chemotactic activity were detected by CCK-8 and
Transwell assays, respectively. The expression levels of a-smooth muscle actin (a-SMA) and related proteins of PI3K/Akt
signal pathway were determined by Western blotting. Results Compared with the control group, proliferation ability and
chemotactic activity of PCS were significantly increased in the OPN-O/E group, and the expression levels of phosphorylated-
PI3K (p-PI3K), phosphorylated-Akt (p-Akt) and a-SMA were also significantly increased (P<<0.05 or P<<0.01). There were
no significant differences in the expression levels of PI3K or Akt between the OPN-O/E and control groups (both £>0.05).
Compared with the OPN-O/E group, the expression levels of a-SMA and p-Akt were significantly inhibited in the PCS treated
with 10 pumol/L or 50 umol/L LY294002 (all P<<0.01); however, there was no significant difference in the Akt expression.
Conclusion OPN can activate PSC through the PI3K/Akt signaling pathway, and the proliferation ability and chemotactic
activity of activated PSC are also increased.
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Fit, AR EIE4RM ( pancreatic stellate cell,
PSC) MRS B 37 kg, fEARK
FEPE LHESh TR 4L os E D B R A
(osteopontin, OPN ) AR A M IARIFRE M 1,
TR T NS UANAE . PN R 4 S B H 44
W%, S 5FA8W b SEE. R, ME. &
PPN M AT AEA N R PR TS, OPN 3
SR FRIET, WA LB OPN R LEF4Efl . &
[E1] S50 £ 4k Ak S AL 47 v S AR 62, OPN i
WS R4, SRR o P UL &
( a-smooth muscle actin, a-SMA ) A | Bkt 5
I (collagen protein 1, col I ) , FHEZEIE
ML 3ESE . TR N ETEYE, BERGIER OPN 3£
IR TR O A L B 2 T BT SR 18 P
5 B R 4EALRRIES . 2002 4F Nakamura 2:""% 31
OPN 7ERZEL CP [BEMRIRHLI TR, FEilE
AEAL S A R B, #HEN OPN 5 CP & k4
PEALERZE A B VI G . AR TREUAH Bl K CP A
AR 2 OPN 7EA- 4k i R 2 b ot Rk, JF
5 1B AT A A R R S AR AR g B AR
OPN X PSC fy52 e S HonT RERBIL ] -

1 #EFnFExE

1.1 OPN 1&sm#it £k #4& (OPN-O/E) #5#
#LE%E i OPN B8 KRR AE G149
5. EiF5I% 5° -ACT GTC GGG ATC AAC
ATG AGA ATT GCA GTG ATT TG-3', N4
5" -AAC CAC TTT GTA CAA TTA ATT GAC CTC
AGA AGA TG-3'; OPN-O/E g H LV
BHEABRAR . WELBERRIT M R] R
i1 OPN-O/E 51#; Ll PCR ¥3RHL OPN it #5k R
Bty SRR TEUIAREY], #4A&Sh pLX304-Blast-V5
WAk, NYIEEHN Sac 1 H1 Nhe 1 ; BEUIERAREKE R
W, R LIC 3l ik i8R 5 By PRI
HHAMEERETT PCR LT %22 ; OPN-O/E 189
WUk H Lipofectamine 2000 ( 3£[F Invitrogen Life
Technologies /A H] ) #%4% 293T 4iififg ( b ifg 24
VIR A RAR] ) , FEYe 72 h JFIRER IR L3S
TR AR s f e I W AR WO BE BT R o BT MR
i ( OPN-control ) WK FHRIFER My, PSC
& HPaSteC 4t &, WJ H FEE Sciencell AF], M
WAL R (5 R R KIFERIHEEN
BELI AR, WA . 20 BOEE RN

) PSC, VAR 1.5X10° AN40 3k T 40 0 b5 35
i, 557 24 h J54530 OPN-O/E 4 R4 .
FERE R T MR IR (R 50) MR
Bl (8 pg/mL 47, LB WERALYRE AR
A, BRERIRAE AT R AR SR, 24 h
JE R SE R IR U 48 h RO,
FEE AN RNA #E17550E. H TRIzol i
( 3¢[# Invitrogen Life Technologies /A F] ) $2HUE
RNA, RH 5857 & (£ Fermentas A ] )
SR ARAF cDNA, W FHSEET 9SOt i PCR 754
M OPN-O/E 2 K X1 HEZH OPN mRNA 7K. 5149
FEH R 2 AE R A R A RIS A, OPN I
W51 5" -GAA GTT TCG CAG ACC TGA CAT-
3", Fi#514¥: 5 -GTA TGC ACC ATT CAA CTC
CTCG-3'; GAPDH ((NZMR ) LiiFs1¥: 5’ -GGA
GCG AGA TCC CTC CAA AAT-3', Figgl¥: 5 -
GGC TGT TGT CAT ACT TCT CAT GG-3' , PCR
845 95 °C 3min, 95°C 7s. 57°C10s, 72°C
15 s 45 AMEH . LA FAF IR Ce B, DAY
MREARIAEA 1, A 2114 OPN mRNA
IR EPO Sy s 8

1.2 fmfa¥gsadin RH CCK-8 iffl& (5
€] BBI Life Sciences A F] ) #17., HZE Rii= R
( 3 Sciencell A ) AbFE 96 fLAR, K¢ PSC 4
k96 LN, HFLZ 3 000 N4HML, WK H AT
AR, Y 48 h JR WK IRM, TR
OPN-O/E 41 Je X HEZH &L A 10 pL CCK-8 ik
R, 7E 37 C M FRAE RO E 1 h, HE
ARG 4520 450 nm AL AL A

1.3 fmietefuigiasm  FHEZ2R RN Transwell
/NzE (3EE Corning AF, 185 354480) .
OPN-O/E 41 Mo REdl 4 fb, B0k BiEE A
TCMTER IR S, KA IS 1 X 10%mL,
B 200 pL B RmMA/NE LZ, TIERmATE
REFEW, WM FEAS . 24 h JFEUE/NE L B PBS
HUEEIMA 4% WEEEE 30 min, JHZS LY M
30 min, WERRELZE MG VR FIMRASIER L =N E
AHIYIAE, BEHLILE 5 4~ 100 FEOLEFHA IR T4

1.4 B aRepazibm RN A SR
EAEBEHDHIF, RBGSEA, H BCA EMEEH
i (BCA A& T LR A RAF ) o B
50 pg HFATH AL FUSENIE 3T, fJ5H ECL 4k
ROt R (ECL WRZMIE T35 Millipore 24
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Al , R Image) AT IREM, USHER
FE A5 Tubulin (NS KR FLELE R B
FEEARMXTRIA R, o7 LS 3 IR. OPN $ifk
(FBELLEI 12 1000) . o-SMA $ifA& (1 :300)
I 1 9 [E Abcam /A F], Tubulin F14& (1 : 5000)
WA AR AT BRA R . PI3KC difk
(1:1000) . p-PBKCHifk (1:1000) . Akt ik
(1:1000) . p-Akt Hitfk (1:1000) ¥ F [
CST ~Hl, B AR —4t (1:5000)
I HIEE Abcam AF], Akt fHIF] LY294002
(10 umol/L, 50 umol/L ) Wy 3 CST A+,

1.5 “itseaz® KA SPSS 18.0 A5 AL
M, BIESSMATTRTOEIL x5 3R, P4 LT
BERFHPIBSFEAS (K585 . RskifE (o) i 0.05,

2 & R

2.1 OPN-OE #:#a Re930iE  FSRG TR Y
PSC48h Ji7, XJHAZHAHMUNGEE 245K, 1T OPN-O/E
HANMZ TR A KRR (F 1), (HP4 208
RNFRIRFEFIF G FE L[ (78.57£2.87) %
vs (77.77+1.84) %, t=0.41, P=0.705], Smz¢
JtE R PCR 4559 77 OPN-O/E 41 OPN mRNA (14
XfFiN A 2.084+0.18, HXHEZE (1.00£0.10) AH
W ESALFE Y (1=—9.07, P=0.001) , iiF
SEPTA IR B R AR RE AT R L OPN 19334 .

Fluorescent light

White light

Control £

OPN-O/E

1 OPNERBIRIEHME (OPN-O/E) ¥ PSC
48 h FEAR A BRHE TR
Fig1 PSC transfected with OPN lentiviral
overexpression vector (OPN-O/E) under white light and
fluorescence microscope
OPN: Osteopontin; PSC: Pancreatic stellate cell. Original
magnification: X200

2.2 OPN it kL xf PSC ¥ &M, AL
#Hem SR CCK-8 SEHR A I 20 i e s 75 Pk, 45

RE/R L OPN FKikJ5 PSC HGFATE RS N,
OPN-O/E 4 5 Xf A OGBS0 51 1.04£0.03
5 0.59+£0.04, MAERASRITFEX (1=
—17.78, P<0.01) . ¥ OPN #ikJ5 PSC #
feiE R m (& 2) , OPN-O/E 41 fix} i
2 E L /INE WA ST 5 960.00+76.47
589.33+88.79, MAHAERAGFITEE X (1=
—4.79, P=0.017) .

Control OPN-

E2 BMEAIRE PSC EUFEMEHRM
Fig 2 Effect of osteopontin overexpression on
chemotactic activity of PSC
PSC: Pancreatic stellate cell; OPN-O/E: Osteopontin lentivirus

overexpression vector. Original magnification: X200

2.3 kil OPN %k %f PSC #& % PI3K/Akt 155
W@ HFm OPN-O/E 4 OPN iU AH X 23k
RN (4.4240.15 vs 1.5440.13, 1=
—25.45, P<<0.01) . OPN-O/E 4 a-SMA %%
FIAGAR X Rk TR 4] (4.35+0.26 vs
1.21+0.10, t=—19.46, P<0.01) , #/x F
8 OPN F£iKT[iES PSC # Wikibk A, Bl
OPN $£ikJ5 p-PI3K K p-Akt & FXT Rk 5
W B IR LB AN (2.00+0.26 vs 1.12+0.36, t=
—3.43, P=0.027; 1.47%0.11 vs 0.52+0.04,

t=—14.60, P<0.01) ; 1M L OPN £ik)5
PI3K 5 Akt £ AR 55 5 5 %) I 4L AH e JC A
WMAE (3.85+0.27 vs 3.75+0.41, t=—0.37,

P=0.727; 1.20+0.08 vs 1.23£0.06, t=0.46, P=
0.667) . UL 3.

2.4 Akt FpR| F & OPN i &k A~-F69 PSC #H4Leh
#om G OPN-O/E 48 h 5 INAAIE MR EE ) Akt 417
Tl LY294002, LA SRR BERRER 22 viif o Xt
B, AbFR 1 h 54 a-SMA . p-Akt M Akt 8 036
ik BEEABREPMNELSR (K4, £ 1) BR, e
LY294002 [4#¢ & 10 umol/L #4842 50 pmol/L ¥ n] 45
Rl a-SMA I p-Akt I FKIL, 5 OPN-O/E 4H
M ER A2 L (a-SMA: 1=19.90,

45.06, P ¥1<0.01; p-Akt: t=16.81, 22.08,

P ¥<<0.01) 5 1f Akt & A9 0 JC B A8 fk
(t=—0.90, —0.35, P¥>0.05) .
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OPN-O/E

Control
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-
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Tubulin—{ WG - 50
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B3 _Lif OPN &3t PSC 0-SMA & PI3K/Akt (55
BHEEXERRIENZIT
Fig3 Effect of OPN up-regulation on expression of
0-SMA and PI3K/Akt pathway-related proteins in PSC

Western blotting results. OPN: Osteopontin; PSC: Pancreatic
stellate cell; a-SMA: a-Smooth muscle actin; OPN-O/E:
Osteopontin lentivirus overexpression vector; p-PI3KC:
Phosphorylated-PI3KC; p-Akt: Phosphorylated-Akt
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B4 Akt #HEIF LY294002 3 OPN idRik
a-SMA. p-Akt % Akt BB RIEHIZZ0
Fig 4 Effect of Akt inhibitor LY294002 on expression of
a-SMA, p-Akt and Akt in OPN overexpression-PSC

PSC Hh

Western blotting results. OPN: Osteopontin; PSC: Pancreatic
stellate cell; a-SMA: a-Smooth muscle actin; p-Akt:
Phosphorylated-Akt; OPN-O/E: Osteopontin lentivirus

overexpression vector

R 1 Akt #HIF LY294002 432 /5 PSC H a-SMA.
p-Akt % Akt EEHHENRILE
Tab 1 Relative expression of a-SMA, p-Akt and Akt
in PSC treated with Akt inhibitor LY294002

n=3,xts
Group a-SMA p-Akt Akt
OPN-O/E 452+0.15 2.2940.09 1.2540.02
OPN-O/E+ 2.7740.04" 0.98+0.10" 1.25+0.03
LY294002 10 pmol/L
OPN-O/E+ 0.6640.01" 0.50£0.117 1.264-0.02
LY294002 50 pmol/L

PSC: Pancreatic stellate cell; a-SMA: a-Smooth muscle
actin; p-Akt: Phosphorylated-Akt; OPN-O/E: Osteopontin

lentivirus overexpression vector.  P<<0.01 vs OPN-O/E group
3 3 #

OPN J&—Fh 7 A RUME 25 11, A by 4 L X7 2%
MMM LRSS THMNER, FHEE, R
B B R e R A P R B AR ST R,
OPN TEMHIE AP A0 4) (an'BF £Fdifb i 4t T
LR LY MR 215 ) ki, H 5Lk
PR LT YEALrE B YIAH S 536 OPN 7E CP
AT R T AL AV 5T /D, Rychlikova 25
KIL CP 35 OPN MIMREL S T 2 AUE IR 85 I
IEHW N, FERIEE A BSL S A B E R . PSC
SRR MR, B8 TR . S8 &
AR, bR A 2 AR gk el g AR, 20
B YR A R, —HEE RS 2 A
Wk B, R A RN, BUmftz 3k
IKFEEMERREY a-SMA, M . RGPS
WHE, BREMAERE T EAERKET, K
AN RSy, e TR MR 4L A
SEEAE RN, i OPN A AT LG PSC %
ik a-SMA, i HAR i HAE 5 M fbidte, t—20
JESE OPN A LU 06 PSC 2 5 IRer 4 fb e
B, PBK/Akt [F 5 ESYS PSC i fLAYHEE
Bz —, TEM/NRIEEA KT, OB, L%
ZNIAEY PSC #Bh71 s PSC 3 A2 PI3K/Akt 15
Sl PR FEAE . PI3BK/AKt (S5 EHKIAS S
T OPN T EZAE ML . AR OPN 18
IS PIBK/AKt {5538 B AL I 2R A R 1 I 4
RS R A A R PR ek N R A R B A
MR, AREBZER SR, i OPN %Kik
Jii PI3K/Akt {5 5@ %P p-PI3K J p-Akt [l FeikI4
J, #5F 10 pmol/L 8% 50 pmol/L Akt 45 S i 551)
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LY294002 4b¥j5, [ OPN FikGEM a-SMA
K p-Akt I FIAHANHI, K] OPN AT LU i B
PI3K/Akt {5 53l AT PSC MTGfk. 28 b, Al
AN OPN Gl i 4% PI3K/Akt {5 538 A5 PSC
1k, #EiMZ5 TR 4k
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