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Abstract

AIM: To study the effect of RNA interference
(RNAIi) on Slug gene mRNA expression and
on radiosensitivity of the BxPC-3 cells line of
pancreatic cancer.

METHODS: A Slug short hairpin RNA (shRNA)
plasmid vector labeled with green fluorescent
protein was contructed. siRNA-Slug and pGCL-
GFP-were transfected into BxPC-3 cells using
Lipofectamine 2000 methods. Stable transfected
clony was chosen through G418. BxPC-3 cells
were divided into three groups: transfected
siRNA-Slug, transfected pGCL-GFP and control
group without transfection. BxPC-3 cells (three
groups) were treated with 3Gy y-ray. MTT as-
say was used to observe the inhibitory actions
of y-ray on BxPC-3 cells. The apoptotic rate of
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the cells were detected by flow cytometry. The
expression of PUMA and Slug was detected by
Western blot and RT-PCR.

RESULTS: siRNA-Slug effectively inhibited
Slug mRNA and protein expression, induced
PUMA mRNA and protein expression (0.98 +
0.15 vs 0.32 £ 0.08, 1.03 £ 0.16 vs 0.38 + 0.08, all P
< 0.05), and inhibited the proliferation of BxPC-3
cells (37.46% * 9.63%, P < 0.05), and induced
apoptosis (32.4% + 9.5% vs 3.47% + 0.18%, P <
0.05). PUMA mRNA and protein expression was
significantly up-regulated in siRNA-Slug cells
treated with y-ray (1.26 £ 0.18, 1.23 £ 0.18); apop-
tosis rate and inhibition rate were significantly
increased compared with control groups (73.3%
+17.4%,78.4% +£18.5%).

CONCLUSION: RNA interference (RNAi) on
Slug gene enhances the radiosensitivity of the
cell line BxPC-3 of pancreatic cancer via elimi-
nating puma gene expression.

Key Words: Pancreatic cancer; P53-up regulated
modulator of apoptosis; Slug gene; RNA interfer-
ence; Radiotherapy
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ZER: L Ih40 4w i M Slug Ak B AR A 2O S5
28 4m i, W PUMA % & #2PUMA mRNA #9 48 514
A %5 T2 B 40(0.9840.15 vs 0.3240.08, 1.03
+0.16 vs 0.38£0.08, 31P<0.05). 5 W2 4a oL &
K ph) R B B 5 & T AT IR 2(37.46% =
9.63% vs 2.13%+0.12%, 32.4%+9.5% vs 3.47%
+0.18%, ¥1P<0.05). F 34 4m L% By 5+ & A
A J&, PUMA mRNAFPUMA % & %A Bf 2 3
Jm, A A1.2640.18421.23+0.18, £ K H74) F
Fal T H 3G, 5 R H78.4%+18.5%F273.3%
+17.4%, 54 EAE R 049 3 B AR Fm R M A FE 2
Yo, £F A 53t 5 F X (HP<0.01).

518 SiRNATFHSlugh HJE, MR Slugst
PUMA A B 69 494, 3% 32 BxPC-3 3y 4+ & 69 4L
Bk

RE21F: ARG, PA3IE MM T LFEF; SlugEH;
RNAT#; BUHHETT

T2, BVE, MERB. siRNATFHSIugBRRFATRIRE
BxPC-3/BIME BURIMTN. HREABIRT 2009;

17(11): 1079-1084
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JHCSRS 2 J e Y 9 10 T B Uy v, AR IR e S X
S0 TEO ST AT 2 i TEO U 2 I i
FEWFR I — N E R Slug 3%k IR 1 5
G B HR B SRR, 5 R B R I A L
WYL, FEAE 2 BOBME MR i B R IE. Wa
et alW5tiliE, Slug B FHIPS3 5] IPUMA
Fak B, AR A 40 e 2 y-S e B .
T L EPUMA (A & F 42 b8 41 e v
TVEFIY, 7ESlugRIA 4N, StugnT RESCHUIU
SIRMPUMA L. Ft, THESlugbH £k 5
A AEBRSlug KTPUMA [, 38 55 98 41 5 s
SR, ARSI B AW YL R 40 Slug
63 JTORE I B s Bx P C-3 41 it 2 75 189 sl S &2
FELG PR AU

1 #RRITE

1.1 ##t Western blotfIRT-PCRiA 7 &i(TaKaRa),
Lipofectamine 2000, pGCL-GFP(t 5 4 76 iF FH 2
[A2A 7), Plasmid Maxi Kit(QIAGEN), Xfo 1 , Hpa
[, T4 DNAZEEEENEB/A 7); PUMAFUA(Cell
Signaling), Slug% v %A & G3PDHYL{£(Santa

Cruz), MTT(Sigma), RPMI 164035353, /N4 135
i Gibeo 2 T 7= . FoAth Ay =00, e e 4
FEBXPC-3 [ v RHse it 40 i, 40 27100
mL/LJG - M35 FRPMR 1640857 521555, 41l
BEFRAAE 37 CHEE, AR EFISO mL/L CO,,
FREEA A0 MR SEI X A

1.2 7k

1.2.1 siRNA# R B EARIEN R B 69 & i)
P GenBank 1 SlugEE K 7471, R TEZe i1k
P, #ERNATH P A s, dk = LLG
TR GCHEAE30%-50%I1119 ntifA% 18R 7

ESTH s B A i, Al 5 HoAth 2k PR G [R] U5 7 41
HRPE 3R PP 545 1SS ntff SERZ R SE, 5'RN3
I3 INXho 1 FiHpa 1 BEYIN AL, 519 ntd
fsiRNAIE SCBE, 3'%i19 nt55'% 19 nt)x i) A,
TTTTT R, FRLILES. K FiRFHR K, K5
PL12%AF A2 EPAGEBEIR KT MXUEEDNA Jy Br. H
RFHIIR: 1: GCAAATGTACCCAATGATA,
2: GCCCTCCTCACAATAGTCT; 3:
GACCAATGCAGTACCCAGA; DNAH KA
B%: Slug-1sense: 5-TGCAAATGTACCCAATGA
TATTCAAGAGATATCATTGGGTACATTTGC
TTTTTTC-3; Slug-1 antisense: 5-TCGAGAAA
AAAGCAAATGTACCCAATGATATCTCTTG
AATATCATTGGGCATTTGCA-3; Slug-2sense:
5-TGCCCTCCTCACAATAGTCTTTCAAGAG
AAGACTATTGTGAGGAGGGCTTTTTTC-3;
Slug-2 antisense: S-TCGAGAAAAAAGCCCTC
CTCACAATAGTCTTCTCTTGAAAGACTTGG
AGGAGGGCA-3; Slug-3 sense: 5-TGACCAAT
GCAGTACCCAGATTCAAGAGATCTGGGTA
CTGCATTGGTCTTTTTTC-3; Slug-3 antisense:
5-TCGAGAAAAAAGACCAATGCAGTACCCA
GATCTCTTGAATCTGACTGCATTGGTCA-3.

1.2.2 VSshRNAE 20 i ks ARk e My s e PEAfb
pGCL-GFP# A, HHDNAG B Bok$z, ik
KM AT B B SZ A 4. R O 04 A B ik
A VT B A A 5 1 ) B 1) H IR 2k DA
BRI AR, F3iE519)5'-GCCCCGGTTAA
TTTGCATAT-3', Fiif514)5'-GTAATACGGTTAT
CCACGCG-3'". ¥ A\vshRNA F Bt 1) B 1 e b
PCRT B/ K352 bp, A EHEAvshRNAJT
B B A S BEPCR T BOR /N 4299 bp. #7384
£:94°C 30's;94°C 30's, 60°C 30s, 72°C 30 s, S
30/MIEHR; 72°C 6 min. FEHIZ1S g/LEUIRHE AR
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10 V/iemHL 3k, KoM 5. BUPCRAE & IEAf ) T4
JURL R % Invitrogen A 5] ABI 373074l {3 ik
AT, 514 4 5'-CAAGGTCGGGCAGGA
AGAG-3". H-I 7> %55 1E - 1) T 4L Tk B i e b
THUE(Amp)LBRG IR I 15 7%, ARG KK 7
THAELBH. FIHIQIAGEN Plasmid Maxi Kitii
FETORL, PHE o0 B ORI 10 g/LER IR HLTK,
SRAMR A, HOPCRE i 1 Aff 14 5 2 OB BT Y%
Invitrogen’s 7] ABT 373084 /5 4700 /5.
5149 4 5'-CAAGGTCGGGCAGGAAGAG-3'.
1.2.3 shRNAZy 88 i ik A5 IR 9 40 Mo Ak
BxPC-3H FIETI%, 175 40 MK 55 72 MR 70%
i} H12.5 g/L Trypsin-EDTA AL 40 JAEAR. 2
Ui B A5 5 1ok ok e Yo BxPC-341 . #5448 h
AL AR, G418k Ra ki, Ak
A H SRS I A G 6 R S 43 Dby 2 D R
FIPEXT IR, e, w2, BwEs, 3sdl.
o 2R R U R e TORL I BX P C-3, B %
WL HE YL 23 JFORL I BX P C-3. 427148 him, R4l
Ji 5E 4 s B 5 2 FR AU K, SRS AN AT
RT-PCRFlIWestern blotf il Slug i K] [ 3R 15, LA
Slug il f5 B S5 (1) JBORLAE Dby BAF (R S5

1.2.4 BxPC-3% e it & B4+ £ T %
BxPC-3=ZH 40 Mo HEZH L BT o) et 2 A iz 56
A1)LA3 Gy Y L, 2 Ja ket h iE 9524 h
FEATHH N A .

1.2.5 e 35 (MTT) bb & sk A i) 2m e A K ) &
2.5 g/LIped FI g v A PR 2 20y A 2 U I A
I3 B AN, AR S5 J HE SR g 23 A T /.
1.2.6 X 20 BAU T 40 B 08 = 5 3 ALy S5F
2R U JE i — 414 B, HpH7.41#10.01 mol/L PBS
Ve )a, A E 700 mL/LUK 2,14 °C [ 5224
hJ, R 1 R SOk 7 AR A g 1 %P,

1.2.7 Western blothaMPUMAZ Slugi & & A :
i R SCHR 77 V2 [ 1014 H B 2 85 1 3BT Western
blotAa .

1.2.8 RT-PCR#%MPUMA %A Slug mRNA & ik
FTRIzoIAF & (Invitrogen 2 &) Ui B 5 # 1
FEMAWAEMT2 Wit AR 440 g B RN AL
1 ng RNABIHZRTIA M S (TaKaRa 2w ) Ui 45
R E|cDNA. 5197 %1: Slug(241bp)R:
5-AGA TGCATA TTC GGA CCC ACA-3-3',
F: 5-CCTCAT GTT TGT GCA GGA GAG-3'.
PUMA(285 bp): R: 5'-CCTCAT GTT TGT
GCA GGA GAG-3', F: 5-ACA GTA TCT
TAC AGG CTG CC-3', G3PDH(500 bp): R:

www.wjgnet.com

B 1 XNEEDNA OligoFB3RER. 1: R H(EREE, K R4
Fa); 2: TG IR (M _EFITR: GE>90%, Lebhragt<sw, LF
éﬁ*@%ﬁ%<5%); 3: Slug—1; 4: Slug—2; 5: Slug—3.

5-TCCACCACCCTGT TGCTGTA-3"; F: 5-AC
CACAGTCCATGCCATCAC-3". [ 44 50°C
30 min; 94°C 2 min, 94°C 30's, 55°C 30s; 72C 1
min, 72°C#EAH7 min, 289FFR. LL_ L5140 th 5% F %
AFIE . TS uL RN = Y)1E FTEBIVLS o/LEi
BEEERE b vk, FTHSYNGENER B 5 R 4
AH, LA H 3R 455 F N 2 G3PDH A i F1 41 ¢
TNTHARZ AR IR DR AR A m . s
3.
1.2.9 RQ-PCR: it EZ12 X 10441 iie T-1.5 mLI¥]
EPEH, 1 XPBSTEH 1K, BRNAFZEL. RNA
Wik A cDNAZIRIA S —#87>. /EMJ DNA
Engine OPTICONTM2%¢ )t i S PCRAAL M Slug,
GAPDHEH MR IE. %LU R A8 A it
=220 AC(T) = HIIZERIC(T)-HZIEC(T).
SCUG A R AL IR = 272290 AAC(T) =
S A AC(T)- S IRZLA.

Bt AT RIISAS 9.040 4 AT 4T 48
T AR, BdE Dimean+ SDFE 7. 4R35
Lb A5 R T SN K-g A 367 BRI 6T A4S 56, A3 /K el =
0.05.

2 R

2.1 PAGE® e ;452 DNA Oligo sk & 5
3-5UKIE XA WL TR AT, b RURE X IR 4% 71 [F)
— K, i FE T B AT, A Y TR
RSP AR L 2% A, BIE B RURE IR JCIERA (1 1).

2.2 Hpa | #oXho 1 Bgn 2 HALpGCL-GFPE 4k
Wit U e 1) B8R R A HIR e B 2K, 4 Ol 2k
PEA B A, HLUKIE SERG ) s (1412).

2.3 TA A B ARPCREZ UINddH,OM B X
HEOR WY, ION 75 804 1) B 0 B AT L4,
K/NZIH300 bplids, MIANGEA T BRI IH
PSRRI Nd A vshRN A F7 B 0 3544 (1) 46
giny L4k, K/ANZIH350 bpZidi, KT Bk
XTI 4. 258 ZnfvshRNATSUEEDNA J
B2 IEHI3E AN BlpGCL-GFP Uk ik p (R B 7R
Slug-shRNA- 17k, HAhIEH H)(K3).

Wi £ E

Wu et al 5238 & I,
ok Slug&x & )
DR, Sty-4 &R
AU, fRobe e T
% fn 78 4w B 69 4
5%, PUMA XL B
A & Slug #9 /)
AP BIrk)E, Xk
PR EHAA
T xby- 4 % 9 45
WA, RATR A
# e R Gl AR R
FEF AR
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iR EE

AFFRZ*Slug

T E LT

f‘é{‘:\, %‘%%H%H}%?’% Slu (*ﬁﬁ ) PUMA(*EW )

o L84 ARS8 7 D48 HDHIZR (%) TBTZ(%) 2 & &

FORME, i MR EBR mRNA =[5 mRNA

FEHMABRGER S WIRAE 2.13+0.12 3.47+0.18 0.94+0.1 1.24+0.14 0.32+0.08 0.38+0.08

ﬁi%ﬂ‘; TRAET ORH + 5T 1462+2.41 13.82+260  0.95+0.1 1.20+0.14 0.53+0.09 0.51+0.09

’:)’ ‘/T\). .

KA BRI IR 2.43+0.17 2.50 +0.22 0.94+0.1 1.24+0.13 0.30+0.08 0.37+0.08
BEMENTDE + B 15.80 +2.65 14.3+3.12 0.93+0.1 1.23+0.14 0.57 +0.09 0.53+0.09
S/ 37.46+9.63 32.4x95° 0.16+0.01° 0.18+0.06° 0.98+0.15°  1.03+0.16"
SCYTZE+ BT 78.40+1850° 733+17.4° 0.17+0.05° 0.19+0.06° 1.23+0.18° 1.26+0.18"

°P<0.05 vs WIBE; "P<0.01 vs NIBLA+HET.

LMK
ek =N

= N W pUION
N RNER RN
O O T OoooTOoO

500 bp
250 bp

2 PGCL—GFPﬁWJﬁ*ﬁEE%T(E]. 1: Marker; 2: & ARELIHY
EARTRL; 3: FRYJZRIEAL S (B A TR

1 2 3 4567 B 3 Slug-
shRNA-1FRHIPCR
BE. 1 FAMETR
(ddH,0); 2: Marker;
3: BAPER I (s 2A);
4: PEMT IR ARARY
B4H); 5: Slug—1-1
6: Slug—1-2; 7:

500 bp Sl
ug—1-3.

250 bp

2.4 TSI B K bR I IS 4B R i v vk B 3 1-4
VKIS (ET kKbLAR, /N T &AL BRI 7.5
kb, UE B H TR 3 DR i T R A A
FORLR R ST, 27, Fe 1 58 4 B (K14).

2.5 A FBxPC-389 2 F i 4H M AR I bk
N JIURL A G A IR e Qe A 55>T0%, AT BAREAT T
— LI e dthik.

2.6 RQ-PCRZ R X411, 2. 3 mRNAE
T EJ AT AN R JEE R A ] (G ) 232 43 il A 67.5%
46.8% 47.9%), i DUSE @ 1 $0 i) o5 B J
(P<0.05, 15).

2.7 Western blot#s & Western blotig7~, X T
T BRI, e, 2, 3EAME
15 BEJ T AN (i) R FEE P 400 1 GV 1) 2% 53 31) 2 48.8%

4 Slug-shRNASE4H A HIRIRASFE B BB, 0:
Marker; 1: Slug—shRNA-1; 2: Slug—shRNA-2; 3: Slug—
ShRINA-3; 4: PR R Tk k£

18.9%- 28.9%), JLH LLYE & 11403 R A i B
W, ZE S g R L(P<0.05, 6).

2.8 MTTHAFCM#M 5yl & B 0] 20
BT R ZHAH EL, SE6 2 (siRN A-Slug) 40 il 52 )
VIR IR IS, 41 R A7 2 B (2 B IK(P<0.01),
0 MU T W] AR S (P<0.01); 16 HR 4L 5 A Y
3 0 LA B IS B A 22 5 (P>0.05). B ARIRUR Y
SXof HE R B P 5o AT L, A B s 5 2
A3 2 5 BRI (P<0.05), 40 M 1 R W B 4%
E(P<0.05, F£1).

2.9 SlugfePUMA & ik 49 4m) SI256 4141 i Y Slug
[ MISlug mRNAZKIE W] FEIS, MPUMA
FIPUMA mRNAZIA B2 T 5 5256 41 40 i 5% 2]
YIRS S, PUMA I RIPUMA mRNAKIL
VARCE IR

3 17E

e Mt s L A7 I B e R v AR 2R R A, DR
SN ] A e B, i FER M SRR AN S, A
IR Z O TR, K2 HEFH AR TFAR
ANBRIE R, 3T AEAERAE10%, SHEALERAL
5%, &4 M 1k, IR AT AR A2 IR TR T 5 i A
E PRI A0 R g 2 — U O A S R A
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Iz O v s ) e M s HERIE SIS B W@ A5
g 0.50 _ AR 5 AT,
g : : — F R R,
§ " n " - ] ' ERTIE, FAM
8025 o
=
T B 6 Western bloilIER.
0
0

5 RQ-PCROA.

ST LT, AR BRIBUR BIAS B R Ab, e e
T5 282 Ko TSR AN BB Qo 4 v S AR
JoR I R — S T SR

Sluge i 3 Kl TSN A TL 5 e th 4 i 45 15
FIRSEN, — AT i ig ik, 54k
(9T SR s 28 1) 1 R A R,

Wu et al e I, R STug (177N,
X y-5F 2 Al URK, AR PR YT il AH 40 i ) AR
v, fEPUMAJE KGR STug ) /N B A B ),
XN U E A T G y- S 2 AP, AT
A P9 R I R G BB ST 0 AR, dE— 2wt
FEUERH, STugfRAry-2h 25 [ i 4 M 463 45 02 th T
SlugdIfIP53 51 #2 IPUMA ik il 4 ¢,

i T Va7 AR P UM A 2 40 iy
P, B, 7ESlugm RIA M4, Slugnl %t
PUMAIAEHM, R4 STug 2834 ] 14 i 5 S5
TBIT R, BT K2 B8 40 B A7 /E Slugid i I
W, PRk, RIASTugfy 4 i n] LU HLBUR 697 51
EHIPUMA F, FEACAH L RN 16 97 ) Uk
. RNAT#E(RNA interference, RNAD)F A T
AL R R S A H R SRk, 7R
JEHE VAT R R T AT LR A A, A
EEREPN i EVAZ i =

BT R EE, BATRH THREA o i gt
T AT G A ) STug /N R AR THERN A =
Pl BCAZ Rk Ok, Forh gahid 15 )3 51 A% R IR
JURERG A B e N Bl 21 U Ak Bx PC-3 )5 7 AR 1)
N BT HRRN A STug mRNAFIE [ 214 ¢
W, T RE BT

AW GO T A AR S lug KK LKL 5,
BxPC-341 il N [IPUMA R - FImRN A ik 1] g
Thisr, 40 MAE G 2T B, 40 0 T Z i B 4 i,
FORFFISLUGH fRER AT PUM AR EIE T, &
FEPUMAM A KANHIE. SE5 i R IN: A s
RE SR S, PUMATEAS [H] 40 i b 2R3k 19 0,
T E 28 I TBUR AR IR S 56 40 44 i, PUMA S Jn 52
D, 5 2 T8O AR R A B AT B 1
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ZE5t, SRR, 40 A A7 AR S U E R Y
SCRGHAL R B . BT LA, THR40 M A Slug Rk
Ji, A fARERSlug X PUMATNE], 38 08U 51k
IPUMA I, 14 040 et s va o7 T gt
AREFFC R R Slug FHL S UG 45 A, 1R
JIk T T 240 T %) TSR YR BB, X Ay SR I 1)
FERNAYT S TBORA T B A T S0 SE .
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