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PIAS1 promotes acquired gemcitabine resistance in pancreatice cancer cell SW1990
through regulating Sonic hedgehog signaling
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[Abstract |

resistance to gemcitabine of pancreatic cancer cells SW1990. Methods: Gemcitabine-resistant pancreatic cancer cells SW1990-GEM

Objective:To investigate the mechanism of aberrant Sonic hedgehog(Shh) signaling which contributes to acquired

were induced by increasing drug dosage intermittently. Quantitative real-time PCR and Western blot assay were used to evaluate the
relative expression level of PIAS1 in SW1990 cells and SW1990-GEM cells. The ability of PIAS1 promoting acquired resistance to
gemcitabine through up-regulating Shh signaling was evaluated by cell proliferation, soft agar colony formation assay and nude mice
tumor transplantation assay. Results: SW1990-GEM (resistant strains) showed a high expression level of PIASI. The overexpression of
PIAS1 was involved in the increased cell proliferation and tumor formation ability of SW1990-GEM cells. Knockdown of PIASI in
SW1990-GEM reduced the activity of Shh signaling thereby decreasing the drug resistance ability of this strain. Conclusion; PIAS] is
the key factor for acquired resistance to gemcitabine in pancreatice cancer cell SW1990 by up-regulating Shh signaling.
[Key words] Sonic hedgehog; pancreatic cancer;gemcitabine ;resistance ; PIAS1

[ Acta Univ Med Nanjing,2016,36(07).769-773,782]

g e e — PR BEAR & 2 W FNR T AR AR
PRIE RS A R R . HOR R R AR SE AR AT Aok
B BT, 5 AR R <1 % , J& T B 22 B PE R

[(E€TA] REEERTITTARE973)110(2009CB918403);
B I RIS R 2 B R UM 54 (1X10131801151)
“WIE1EH  (Corresponding author) , E-mail; tingting@njmu.edu.cn;

sycheng@njmu.edu.cn

Z— REFEA P ERETAYLZ, Kk, 1k
JEAERIE ARy AT AR AR R R ML, H
BT, 7 P A4S SR 2 Je i (1 — 2 Ay 259, (HL e
TAFAEIE KM RAT R 2, st I e £ 2
JE BRI

E A BRI, LSRR A2 3 P4 b J5 ) R AR
JEEANM R 1, Sonic hedgehog (Shh) i f# Y 5 H TG
S 251 A B N 22—, I H. Shh {5538 #1493



- 770 - Moa BB R o R

536 &5 7 W
2016 47 H

TR B 5 200 M 4 ) 245 6 ) 52 B TEAH DG AR

Shh # FIEHHESH Y h—Fh B ZAIE S & A A
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1 #MEIEAE
L1 M

DMEM {= b8 4 e 355 52 G4 L7 (fetal bovine
serum, FBS) (Gibeo /A A, 2] ) , YL ik 57 Lipofec-
tamine Reagent ,Plus reagent(Invitrogen /A F] , 32 ),

Y7 GBfectene-Elite (75 M A 2 7] ), B RNA
FEBGR & RNAiso Plus(TaKaRa AW, HA) | i
SR ] & Vazyme HiScript™ II Q RTSuperMix for
qPCR (&% Vazyme /A A] ), FastStart Universal SYBR
Green Master(Roche 23 a], E[H) ,—PL . St PIASI .
HIt Glil (Cell Signailing Technology NGIIES ), 7N
FR#T GAPDH (Santa Cruz Biotech A ], 3EH), — 9t .
it IeG JHi/MEl 1gG (Santa Cruz Biotech 23 F]
EH),
1.2 F&*
1.2.1 @i batthpkey ks

N9 4 MRk SW1990 (ATCC, 35 ) fd 1 &
10% i 4 L7 1% 75 %5 R M58 2 1 DMEM K5 5%
IR B E H I E 2 00% B H &% EDTA Ay
0.25% R AL SRR T B W i 37 i b =
PO B () i I 2 A R, Hoh v
I IR GR MR BE M 3 mol/L (B IE 28 L SW 1990
(75 PR B ¥ 1Cs,), TrdifufasE A Ka,
PR R 2 6 wmol/L, LR ONHE,
T P AR LR 200 wmol /L, 3RA5 7 P A5 i 24
Bk SW1990-GEM
1.2.2 #Ew 35 (MTT) %M 1Cs

PEBOHEICA KA 40 B FP T 96 FLAR Y, 2
FEREFL 1 000~10 000 4>, RiFEIEHK 100 pl, 5%
CO, 37°CRIHF P A EESS  IMA 100 wL &4
(] B 1) 75 PE A e 9 5L . B9 48 h, BALIA 20
wL MTT %9 (5 mg/mL) 535 4 h, BEEMA 150
wL DMSO Z¥% 10 min, MG, FHEAE S
AR AR 1Cs, 18,
1.2.3  BRIFAE SLIETS MR

B IBCAR X6 250 2 10 1 240 L, 0.259% i i 71 AL
BRI R, FHE&A 20% FBS () DMEM i B¢
YA 2 % RO 1x10° /L, FRE 0.7% 1 1.2% W
Tl B2 (R AR R R BEE I , 85 R K TR 5 T 40°CAR A7
HORBESS U, 7 1:1 HeBR A 1.2%B 8 B Al 2x
DMEM(% 47 2x 458 2 .20% FBS), 125 3 mL
BT 6 cm SEFRMLASAIBER , FH4% 1:1 I HLBINTR G
0.7%ZEHE 5 2xDMEM, 12415 B 3 mLL, F [
TBA 0.2 mL 0B, BT Z ATV 1.2%35 05 0%
W RS LA JE BONSERE S 2 . RRAEIEER S B8
A 5% CO, 3TCHMIEFFTIER 7 d, B THEOR
=251t
1.2.4 BREK T HALEZE

RS T XA K408, FH 0.25%IRBEH
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1.2.5 &GP itk (Western blot)

RIPA 24 AN S ZE (. in SDS loading
buffer 95°CHNFAS min 22V, i 4k 5 PN s Mok 2 468 I
HL Uk 125 03 B A T 56 74 31 PVDF JBEE | 5% AR
By R R E A 1 h, 4CHEE —Pid A, IR E A
A HRP ARICH 40 1 h,

1.2.6 RNA Tt

ti Lipofectamine® 2000(11668-019, Invitrogen
NH], 3 K S A PIAST shRNA JF 81 14 5 KL (sh-
PIAS1-pLPCX) #M % 22 SW1990-GEM 4 Jitg v | 75 4f
J 85 37 B Rl il 25 ) (RERS 3K ) O 1B A5 2
shRNA #5240, 285t Akt i A e AR 3R
ik PIAS] Y41 ig & SW1990-GEM-shPIAS1, % Xf
PIAS1 A9 shRNA T 3 JF %1 2N .sense:5' -AAGGU-
CAUUCUAGAGCUUUAJTAT-3', anti-sense;5'-UAAA-
GCUCUAGAAUGACCUUdTAT-3',

1.2.7 *R*&ZE=Z PCR

i FH RNAiso 2 B 4H f & RNA, Vazyme HiS-
cript™ II Q RTSuperMix for qPCR #E47 5% 5% , Bt
1 pg RNA REGSRGREREZE 100 L, B 2 pl. i
M #4726 6 € /7 PCR, X574 Roche FastStart Es-
sential DNA Green Master, fifi Ff] Light Cycler(Roche
2], ) MO, B Light Cycler 96 43 #r
Bl . AL EA 3 MEAL, TRAIRER 3
/8
1.3 sitFak

K HI SPSS18.0 B PFUEAT /3 # . Hidia i HH 14 %k
+ PRIEZE (3 + ) RN o SRR 2R 07 22504 (T4 1
Bk H Bonferroni 2) Fll ¢ K556 P < 0.05 N2ZERH
it X

2 # R

2.1 & ML &2 M Bk SW1990-GEM &9 3

25 Fh MR B R B 8 1S 715 3 SW1990-GEM 4
MOk, FTAE T PO A IR 2R BE R 200 wmol /L 1Y 35 5%
W AR A KITARAR A A S 05 AR 240 it AR
Eb, TERH A, MTT 20 2 i 245 1) 245 SR 3 B A
Pl Y AL BE R SR AR Bk SW1900 B 1Cs M (3.5 +
0.6) wmol/L(I& 1A) , MM £5#k SW1990-GEM f 1Cs
#7(230.5 + 11.3)pwmol/L(E 1B), 1 24540 ik A %8
FEAKRIT 2556 50k 6576,

2.2 SWI1990-GEM £ 3Lt # 7% 64 a8 55 At

SW1990-GEM F1 SW1990 (1) 4= K #h £k W~ | 58
3~4 K, ANAERE S R B R, HE AR K
W1 A6 6~7 KRB, ULEES 4~6 KATEE
K0 Bl T H A A M A s ), SR RIS
SW1990 A I, Tl Z45#k SW1990-GEM HA &b iy 1d
B HAR IRy 25.88 h, B WLAE T SW1990
() 31.34 h( & 2A), [RIE, FRING va BT i S 56 4% 1
fif 25 & SW1900-GEM (1) e RETE i g 77t T 3R A
Pk SW1900( &l 2B), 1A, SW1990-GEM 5 %
BTG, TR ) e e AR Y o 1 B
AT EA SW1990 4L (& 2C) , H 5 -t B 5
TR (B 2D), A AR S 5 4 P it 24 1
SW1900-GEM #RBF&8H i B 5, )44 5 1 g g
2.3 SW1990-GEM &9t 25 1+ 55 2 PIAS] #9 & & &
H*

B SCHRGE , PIAST 7] LI HE DNA XUEE 754
(48 52 s-10) | [R] s il DL s ] p73 A1 pS3 i 4E A
P2 4 L ) 3 17X il A PIAST SR — A~
WAEMEUER T, A5 T8H PIAST (& RiE 52
VU A€ R A HT 8 BRI B 250 %5 AR OGS DR e 3R
AR T M PIAST J2 75t 7 75 74 il 352 5 | A 1 JR g
fif 245 h & ¥E T VER . i Western blot SE55 & 2R
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Figure 1 Gemcitabine concentration and cell inhibition

curve of SW1990 and SW1990-GEM cells



536 &5 7 W

<772 - Mom & OB R ¥ 2016 47 H
A ~SW1990 B C =SW1990 D
-~ SW1990-GEM . SW1990 SW1990-GEM +SW1990-GEM 10 .
A{g . > . 0.8 . —
> : . g 0.8 -
=1 ¥ Y Y Eos| T
3 < 0.4 .
Zo = Foa =
24 502 - :
= (2) = # £0.2 .
T T T T T T 1 o
1 2 3 4 5 6 7 0.0 :
0 3691215182124 SW1990-GEM SW1990
] (d) Bl (d)

A :SW1990-GEM 4HAAT J5i (14 5EBE /) 5 B: SW1990-GEM 4ii i1 5T FEIE I RE ) /& 77338 SW1990 ZHffL#k ; C: SW1990-GEM i I 7E#R Bl
B9 B AR KT SW1990 4 A ; D SW1990-GEM 41 AEAE#R B T (4 BRI H 42t I 58K T SW1990 4 ; 5 SW1990 AuAfLtb4L, P<0.05,
2 SWI1990-GEM #Affl 5 = B Y EE SR I B R B
Figure 2 SW1990-GEM cell line showed a stronger tumorigenic ability
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Ties (F 3A), I 7E SW1900-GEM 4 it & i
Fik4t % PIAST A9 shRNA ks, AT & T 84 E Ak
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XFF X REZH , PIAST B 3T BR BB 02 BH b R AR I 25 K 19
B AE S, HAE ] A 25.88 h ZE K & 30.34 h([A&
3C), 4 FH SWI1990-GEM 1 2 %5 3 5 ¥k J¥ 230
wmol/L 7 T4 fth 7 4b B SW1990-GEM-shPIAS] Ji7 |
90% 4RI T PIAST [/ miseT - (1 3D), ik
25 LR PIAST FINE BRI H IS 25 8% SW1900-
GEM K2 TTZ588 1, Bk, PIAST ()= ke it 24
Pk SW1990-GEM FRIFIN 25 PRI LA Z —
2.4 PIASI i@ if k48 Shh 42 5 i %1% /% SW1990-
GEM #m fie. % 3k 13 af 25 1

AR, EhE g i 4 i bk SW1900
W53 th 0 VU AN 250k D, Shh 54538 B 2 5
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J&i , e Shh {7553 i 1 B S B0 T 2 24 AR X
VY Ath V2 119 TS 245 P b Bl 22 B AIK (18] 4B) , X 136 B Shh
5 Y S O IE S SW1990-GEM FR A5 1 24
PR SR T 7R B E IR K 3K PIAST Y SW1990-
GEM-shPIAST 4 ffd#k H , Glil BY mRNA FEik/K-F
WIRIFEFEAL (] 4C), [FHT Western blot 455 R,
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Figure 3 High expression level of PIAS1 was associated to drug resistance in SW1990-GEM cell line
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Figure 4 Drug resistance in pancreatic cancer cell SW1990 was acquired by up-regulating Shh signaling
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T2 JER i 210 M SW 1990 TR 24 1k iy E 2 PR 1~
AR, FRLOBE AR 4 M i it 25 5 Shh
T ) SR O A OG0 R R AT i SO
 PCR #1724k SW1990-GEM 1 Shh {5538
BB 5L A mRNA FRIAAKE o AT AL Shh {5538 #
L SR Glil iR IBTEMT 25k SW1990-GEM
RS E TR IR, O HL S T G ) 25 5 i 0 A 241
IEAH G, ) Shh {5 538 B Y 30 1 7] KAAD-cy-
clopamine Ab 38 245 1k AT LA BH . F6 A 32 40 B g i 245
P, AHGEFR PIAST & Gli FEE H A SUMO 1k E3
fitg, /T AW R HER Gli SR 111 SUMO AR AB MR 1M
IE[A 4 Shh {5 S Eg™, TEMFEhIRAT A I, 7E %
Ji 968 T 24 Bk SW1990-GEM H PIASI 1, iF [a] 4 45
Glil My ik, Efa & L £ 15 PIAST 1Y 4 MU #k
SW1990-GEM-shPIAST H1,Glil ) mRNA M H %
IR S RIS DRI AT T I A F s 200 A AR A5
it 24 1) o A, PIAST 3l 3 P8 45 Gli RKIK I SUMO
ARAB I 1E M0 Shh {5 538 #% , N TTHG 58 1 1% 20
LA B e 7 S 212
AR I BRI T 25 20 Bk rh PIAST 3 3%
IR FHL 6 AS B (HRARAIF S Sl PIAST VR8T
I B g T O PR R T BRI | OB B T
I PR L4 )t PLAST 4001 5804 Sk At XoF Jk it o ot
2459 191 /)l B3 T 25, DN B4 5 55 PG At U A5 A5 458
IT VIR IR TTRCR .
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