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EEY By e 3L b & K 7= ¥) Z 1K (receptor for advanced glycation end products, RAGE) X i i
I PANC-1 40 a3 58 e i Je IR 4 Ah AR RZE iU L BB I E . 3% M8 RAGE Ji &k J¢ RNA (shRNA), B
ShRNA RAGE-1,-2,-3 FUR: - 6 Je JB i PANC-1 40 fg f5 - 5% JH /IR IR 8 Wi 4 3 (CCK-8) i L3 53% 3R 5 il i 2 1
(RT-PCR) il Western blot ##] shRNA RAGE %I £ Jf 3% 4 . RAGE 2 3% ) 5 W » 0% 1% T 9 2% S &% #F 9 shRNA
RAGE JhL; ¥ % % T shRNA RAGE JFURLY PANC-1 20 ffg #22 %0 7 #1 BUEZ T o W05 0988 BF 18] D00 k0 527 o o A A5
¥ A RT-PCR Hil Western blot £l ssRNA RAGE % RAGE ., 3£ fi 4 J& & H## (matrix metalloproteinase, MMP) 2
H 9(MMP-2 1 MMP-9) , #% A F-kB(nuclear factor kappaflightfchainfenhancer of activated B cells, NF-«¢B) . Ifil & N
2 A4 K X F (vascular endothelial growth factor, VEGF ) A mRNA 2 %& H % 15 9 52 i, 3 % B 50 925 2H Ak 7 15 % B
BT RO TR R A B . R U shRNA RAGE 24 h J5 CCK-8 *ﬁ?ﬂﬂﬁ’ﬂiﬂﬁﬂg%’(ﬁ‘éﬁi(A)ﬁﬁTﬁ
MEZH (P<<0.05), HYE# YL 48 h il W] i, RT-PCR Fll Western blot # I & 7/~ , shRNA RAGE-2 JG ki ¢ 5 T i
RAGE F k3R el . %5 shRNA RAGE-2 Fuki ity PANC-1 20 i 32 B F 48 BUS » #8 BUSR sF 1a] | il 98 4R FR AR T
shRNA RAGE-1,-3,# B 8 4H 21 RAGE ., MMP-2, NF-«B. MMP-9, VEGF mRNA K & H % 5t T° shRNA
RAGE-1,-3(P<C0. 05) , Hij# 1 45 % Ji /it T ShRNA RAGE-1,-3(P<C0.001), £ RAGE £ 57 Bl i % 2=
KR . RAGE a5 e JlR i i 78 A8 1< B2 it A 90 Al
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[Abstract] Objective To investigate the effect of receptor for advanced glycation end products (RAGE) on
cell proliferation and tumor growth in nude mice with pancreatic cancer. Methods PANC-1 cells were transfected
with shRNA RAGE-1,-2,-3 to down-regulate the expression of RAGE. Cholecystokinin octopeptide-8 (CCK-8),
real-time PCR and Western blot were performed to test the impact of shRNA RAGE on the expressions of mRNAs
and proteins of RAGE., matrix metalloproteinase-2 (MMP-2), MMP-9, nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-kB) ., and vascular endothelial growth factor (VEGF). Tumor growth and microvessel density
in the nude mice implanted with shRNA RAGE transfected PANC-1 cells were observed using
immunohistochemistry. Results The shRNA RAGE-1.-2.,-3 transfected cells had lower absorbance values than the
controls 24 h after transfection, and the absorbance value reached the lowest at 48 h. The specific shRNA sequences
significantly inhibited the expressions of mRNA and protein of RAGE. The mice implanted with shRNA RAGE-2
had lower tumor volume and microvessel density than shRNA RAGE-1,-3. The expressions of mRNAs and proteins
of RAGE, MMP-2, NF-«kB, MMP-9 and VEGF were lower in the cells transfected with shRNA RAGE-2 compared
with shRNA RAGE-1,-3. Conclusion RAGE is involved in the progression of pancreatic cancer in vitro and in
vivo. The RAGE expression could influence the process of tumor angiogenesis.
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A R R RN L W B S R K ) 2 1k
(RAGE) 2@ i B 258 1 BILHMGBD () % %2
. ER—F I E A 8RR E AR IR A Z
— F P X LA DX B R R XA . RAGE #£
DAL B2 A0 6 - YL AN L B A A i S AN rh R Gk
RAGE 2 5 T W5 9% . 3l ik it B 85 16 DL Je BT 7R 9%
BRI S T 0 A ad ARD L AR R R,
HMGB1/RAGE £ 5 T Wi i & A4 L & e, IF {2 it
g ) B2 i R A B A R A B L (H R R Y
AT HMGB1/RAGE 75 [ B g v (9 45 F0F 538 48
by FOGE R g A 0 24 AT A 1 5% e LA B A FH AL A A
D IE . R, A B 5T U O 4 RAGE J5 & 3k
RNA (short hairpin RNA, shRNA) J5 % Yt 5 i 98
PANC-1 2 i, 46 0 $22 F 7 Y (19 96 20 1 A4 P9 88 155
M BT RAGE 75 2 i 98 20 1 386 5 B i 98 oo v 1
fEH

1 M E

11 SEIEhy  EZ WA R
BALB/c MEPE#R Bl SPT 2. K it 15~17 g,
IR 26 °C L7000 AHXS IR O IR A 12/12 h,
x1
Table 1

e A K A Y. PANC-1 40 i iy 09 )1 ok
AR VY X Bt B AR G S0 00 = AR AR AE . DMEM $5
FEH BEEE . /DN I (Gibeo) , Lipofectamine2000
(Lip) .Opti-MEM (Invitrogen) , /\ Jik lH & i 45 %
(CCK-®) ik & (Bl as4Y) . WG Yt
KA B IDT AR SR . bt A RAGE £ st
& CAbcam), T & J& & A B (MMP) 2 #l 9
(MMP-2 F1 MMP-9) \ #% B F-«B (NF-«B) | Il 4 1
KA K A (VEGF )it fk .CD31 Hii ik (Abeam) , 4%
05 A 1 3R (b ot v FEIE R AL B 5 op o A B
Al S TE K TR AR U BRI BT A ) S R A bt
{2 C Alpha Innotech), ) 2% & ## $ (Nikon), Real-
time PCR {¥ CABID) , #E & B A% & 55 . i 45 1L (Bio-
Rad) . 5 4 B0 WL B % TAE A LA 6ot it
(Thermo) ,CO, H & 553744 (Sanyo)

1.2 A#i&

1.2.1 shRNA RAGE #4& M shRNA ¥&it
JE] L 43 B A i 3 X% shRNA RAGE Jz 1 %6
ST 5% B shRNA ( shRNA RAGE-con) , H ¥ 1)
W2 1, shRNA RAGE Jiki iy |~ M &2 fil 36 B A5 B
UNEIRS gl o

shRNA FF 5|
shRNA sequence

shRNA

Sequence

shRNA RAGE-1 sense
TTTTGGAT-3'

shRNA RAGE-1 antisense
CGGCTTGG-3'
shRNA RAGE-2 sense
TTTGGAT-3'
shRNA RAGE-2 antisense
GTCCTTGG-3'
shRNA RAGE-3 sense
TTGGAAA-3'
shRNA RAGE-3 antisense
GAGGTGGG-3'
shRNA RAGE-con sense
TTTA-3'

shRNA RAGE-con antisense
TGGG-3'

5'-GATCCCAAGCCGGAAATTGTGAATCCTTTCAAGAGAAGGATTCACAATTTCCGGCTTT

5'-AGCTATCCAAAAAAAGCCGGAAATTGTGAATCCTTCTCTTGAAAGGATTCACAATTTC

5'-GATCCCAAGGACTGAAGCTTGGAAGGTTTCAAGAGAACCTTCCAAGCTTCAGTCCTTTT

5'-AGCTATCCAAAAAAAGGACTGAAGCTTGGAAGGTTCTCTTGAAACCTTCCAAGCTTCA

5'-GATCCCCACCTCTGATTCCTGATGGCTTCAAGAGAGCCATCAGGAATCAGAGGTTTT

5'-AGCTTTTCCAAAAAACCTCTGATTCCTGATGGCTCTCTTGAAGCCATCAGGAATCA

5'-GATCCCCAATTCCAGTGGCCATCGTATTCAAGAGATACGATGGCCACTGGAATTTT

5-AGCTTAAAAAAATTCCAGTGGCCATCGTATCTCTTGAATACGATGGCCACTGGAAT

1.2.2 FA%E % & shRNA RAGE fi

1.2.2.1 #fik shRNA RAGE %YLt ki 5 Lip
AL SR DU TR BB shRNA RAGE Jig
ki (shRNA RAGE-1, shRNA RAGE-2, shRNA
RAGE-3, shRNA RAGE-con Jf ki) Fl Lip % Yt
PANC-1 4. 24 h J5 26 i U T 1+ 2080 1 4 i
W2 YL, 45 R 7R 45 shRNA RAGE Ji fi (1)
kLA 0. 05 pg M1 Lip £°4 0. 25 p L B 5 Je i 1
He A CRE YL AN BH PR g 95%) . R . 5 22 52 56
R gL D) B AT

1.2.2.2 R[] shRNA RAGE J&i ki %} PANC-1 2
M5 W sZ ) S84y 408 - AN A shRNA RAGE
Wk % Yt 240 (shRNA RAGE-1, shRNA RAGE-2,
shRNA RAGE-3,shRNA RAGE-con) , I % 25 (4
PR ORBE e JFORL) » 2R F CCK-8 3£ K PANC-1 44
OB FEGPE . 3Bl sk 9% 0 h 24 h, 48 h, 72 h
Bt - 2 44 A % RO BE CAD A 2 Tl 4 it A it 2R T
1.2.2.3 K[ shRNA RAGE J§iki %} PANC-1 41
i RAGE mRNA ik W52m  S280 40 420 : A A
shRNA RAGE Ji ki 41 (shRNA RAGE-1, shRNA
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5 A8

RAGE-2,shRNA RAGE-3,shRNA RAGE-con, &
B4k 0.05 pg A1 Lip 58 0. 25 pl) (25 X R
A ORFEYLFORD LA R gl Lip #3441, PANC-1 4
Ji %% YL 5 ki 48 h J5 . % JH Real-time PCR (RT-
PCRO K I A [W) J52 b7 5 %% 41 B J5 X RAGE mRNA
TR, RNA 452 R ] TRIzol B, 28 3 % 5%
JE143] cDNA, 2K J5 % 1 Real-time PCR {3 i 47 &
R B4, i & 4F:37 °C 15 min, 95 °C 5 s,
4 °C 5 min, 3t 40 WAEI, SO 45 5 PRI it £ .
Py £k e UG IR I B, GAPDH Sh NS
GV HM N CofEm Lk NS | Cofih ACH &
LI 27221138 RAGE mRNA BT Fik i,
1.2.2.4 A shRNA RAGE Jfikixf PANC-1 41
i RAGE IR msZm Jr4dlA 1. 2. 2.3, R
Ji Western blot 3 # Ml A J6] shRNA RAGE %}
PANC-1 4iffi RAGE & [1 32k, PBS %%
AN 2 U<, FF A A0 20 RIP A 24 41 i L 4
P T /NS BCA Y E B Ak, &
UK HLEE VB S 23 1 5 RAGE J2 GAPDH ) —4it
AR o A AL B AR O 1Y L S PTfR 1eG ZHiE L &
Jii R A2 ROtk B 45k, FHBE R AR AN
PRI 5 45 60 55000 0 K BE L. 8 JiE A5 AN 4 RET:
D2 25 Wb £ 250 1 K BE AL, DL H ) 254 5 GAPDH
FRBEAA W HAE A H B 8 H B A XS &5 &= .
1.3 shRNA RAGE & #i % %t PANC-1 28 ff1 # #h
R BR B 988 B =2 i

15 75 em’® BEFRM PR IR Y Lip MR8 P 5% 56 45
SR 19 [0 hr (R ol I A % % 5 Ry 52 P DT BR RAGE
mRNA FI 8 1 3% 38 20K & 05 B3l Wk 9 RAGE
shRNA i) f1 shRNA RAGE-con Jii %7 1) PANC-1
AN, 48 b s AR AL AN . A= BER K
Bt B PANC-1 Ziffas 5k 10" mL ', 24 HERRS N
SHL L 8 H. 3 HAr 4 e Y Lip iy PANC-1
Y (A 41D, #: Fh % Jv shRNA RAGE-con Jii fi 1
PANC-1 41 (B 2H) A4 % J¢ shRNA RAGE ik
1) PANC-1 4 j(C 2D, FEAP i W0RS 1 5 2R 5L A )
JB TR K 0.2 mlL b Jed 4 A B2 Fh T AR A A D
A N U SRS i R R RN TR Y 7 A i e
PP, DAl B Ay Ay B [ L5 98 I ) -
JEM I R AR 1k, WRIEA V=ab®/2(V. i K
Bloa: AR 0 Mo AR TH R MR R, #fE
55 6 AR FERR BRI R P
1.4 shRNA RAGE J&#i % %t PANC-1 28 ff1 #
BERAEPHEHXER . EAXRENROLEZEN

=

Sy E 1.3, R RT-PCR & . Western blot
A shRNA RAGE % # 5% F i RAGE |
MMP-2 fil MMP-9, NF-«B .VEGF mRNA # ik %
BERILM W, £ 35 H F B8 5O % 14 0S¢
BRI R e R 1.2.2.3 f11.2.2.4, %
FHH B G982 A 7 8 (LL CD31 bR 0 I 4 ) o X6 i
Jo BEAT I B (R sk U0 R AE 200 % 0 R 3T
B A T EOM 4 % B (MVD-CD3 1),
1.5 SitZEHiE

AR R DL s Fon, R KT 402K
A5 R R 7 K36 A Fisher # IR 4047, P<<
0.05 MERAG IR L,

2 HR

2.1 7 [ shRNA RAGE JR#I%f PANC-1 48 ff1 1% 35
sk
Al Ko B WL 1. %% 3 shRNA RAGE
24 hJg CCK-8 Kl 4H i iy A (AR T WA X) B4l (P<<
0.05), HAE 4% 48 h By e B | . shRNA RAGE-2 5
shRNA RAGE-1,-3 # [t THRALCR B 47 (P<C0. 05)

1.2

—#—shRNA RAGE-1 grou}ﬁ;

——shRNA RAGE-2 group

Absorbance value
=}
(=Y

== shRNA RAGE-3 group
—+—shRNA RAGE-con group

== Control group

(I) 2.4 4I8 7.2
t/h

B 1 A [E shRNA RAGE [RHL s PANC-1 4 i 158

Fig 1 Proliferation of PANC-1 cells after transfected with different
shRNA RAGE plasmids

* P<C0.05, vs. shRNA RAGE-1,-2,-3 groups at the same
time point; # P<(0.05, vs. shRNA RAGE-1,-3 groups at the same
time point

2.2 A8 shRNA RAGE [& #i ¥ PANC-1 #H @
RAGE mRNA 1% 5 &AM

RT-PCR #; I 45 & & /5, shRNA RAGE-1,
shRNA RAGE-2, shRNA RAGE-3 J&t ki # Y4 J5 .
PANC-1 4t RAGE mRNA A X} 3 35 & 73 51 8
0.23240. 006.,0.083+0. 007,0. 214 40. 009, {f%
T25 9 % B 4H (0. 485 +0. 014) ., Lip 4H (0. 473 +
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0.007) F1 shRNA RAGE-con 41 (0. 436 +0. 011)
(P ¥ <C0. 001), Western blot # | 2% % & /~,
shRNA RAGE-1.shRNA RAGE-2 .shRNA RAGE-
3 BUkLGE L 5 PANC-1 4t RAGE & 4 33k 43 3
H:0.19840. 014.0.07340. 002.0.21340. 013,
R T28 AT IR 4H (0. 575420. 019) , Lip 41 (0. 542+
0. 027) fl shRNA RAGE-con 41 (0. 393 +0. 011)
(P ¥7<C0.001), W 2, ot ol 0L, % g 5F 5 1
shRNA RAGE #) 3 # i ki xf PANC-1 4ff Jifg ¥ 7] DA
i RAGE mRNA FI#E 11 £ ik, H o L shRNA
RAGE-2 T #t 8% 3R & 4f . J5 2L 5% 4% % i} shRNA
RAGE-2 JFukifk g,
2.3 ¥ shRNA RAGE-2 L%t g & K B %2
P shRNA RAGE-2 Jit fi 0. 05 pg Fl Lip
0.25 LAY fi% 1 e 5% Y PANC-1 40 i, 7 45 5% gt
S T 4 B AR BRI PN 4 o S g R R A AR
TR, SR ER A R GEY Lip) -3 By i a]
M7 d,BAH# R (Y shRNA RAGE-con i ki) N
8 d,C ZHAE R (5% Y shRNA RAGE-2 Jiiki) H 11 d,
AR B 2 RR BULE £5 B T) s ok g 1R FR G B I 2% S
(P=0.05) 1M C ZH # BUAE £ I ] i b 988 14 FR 1 41K

TR 2 41 (P<<0.00D), L& 3 f1g 2.,

A B C D E F
(M, 10%)

RAGE Ll e B —— gk 1

GAPDH il Gl Gl eIy Sans e

Bl 2 RAGE ER7&H PANC-1 H M RIE
Fig 2 Expression of RAGE protein in PANC-1
A: shRNA RAGE-1 group; B: shRNA RAGE-2 group; C:
shRNA RAGE-3 group; D: shRNA RAGE-con group; E: Lip
group; F: Control group

2.4 shRNA RAGE i 3t 4R R B JE A 2 48
F(ERE . FORIEMYMNEZEE0E

LK 4, RT-PCR F Western blot ¥l 2% 5 &
e ALB 4 H R 4 40 RAGE, MMP-2, NF-
«B. MMP-9, VEGF mRNA J& & (kL0 %
5:(P>0.05), 1 C 414 B R 20 20 138 JE I B 2R
FII R T AT 2 . 2 R WA ST %8 X (P<
0.001), A41417) B(3919) 41 #f B J88 21 21 1
AT 22 5 g0 2% 2 S T C 28 B il 48 5k it
OEDMETFRIPILL(P<C0.001) .

B3 HAMERES 6BNMEMILR
Fig 3 Tumor size in each group at sixth week
A Control group; B: shRNA RAGE-con group; C: shRNA RAGE group

®2 SEFERESHESMBEEREL/mm’ xts

Table 2 Tumor volume changes of three groups of nude mice at different time points/mm?®,x=+s

Group 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks
Control 10+4 18+5 64-+26 179434 228+41
shRNA RAGE-con 9+3 16+5 75414 162433 201438
shRNA RAGE 442+ 844+ 18£8~ 30+8* 32+9~

* P<C0.001, vs. control group and shRNA RAGE-con group
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2.5001 o Control group
< @ shRNA RAGE-con group
E 2,000 o shRNA RAGE group
=
£ 1.500}
5
=
& 1.000f
o
Z 1
=
~ 0.500f :
A : :
o MMP-2  NFkB  MMP-9 VEGF RAGE

55 48 45
2.000F 1 Control group
« @ shRNA RAGE-con group
E o shRNA RAGE group
g 1.500p
[
°
=
2
5 1.000}
{=9
=
L
2
0500t *
) 1.
&
. .
MMP-2  NF-kB  MMP-9  VEGF

4 FHAFERMEESR RAGE . MMP-2, NF-kB, MMP-9, VEGF mRNA(A)F1E H (B) K i
Fig 4 Expressions of RAGE, MMP-2, NF-kB, MMP-9, VEGF mRNAs (A) and proteins (B)

* P<C0. 05, vs. control and shRNA RAGE-con groups

3 it
JR AR —Fh W LA TE A R R R

PR T R — H s IR 2 R RS
W T AR & By A BE 35 Bl T
JEEP T DA R AR DG 3 B B A 5 i F g o 3
Blt (4 20 150 1) 3R 7 Sy IR YT B AL TR Y SR . AS
ST HMGBI %37k RAGE 75 I & 4k &
JE AR L 48 s AR s 12 IR R K RAGE 12
i Rt i 5 DRLVE 7 T SR W (R T AT

HMGBI1/RAGE 3 f# f5z 58 DA 3% i T H 7
SME RN B Y . RAGE 3005 BE 5| 2 NF-
kB J MAP 35 5 8 J 0 JF 46 . 5 305 M N 1
PIRAARLE . AN RAGE H: R R I 1% b 928 4
HfL 25 S SO TR I L B i 0D DL R b Je 0 A
T BEAK, 1M 3k 638 RAGE W 2552 A W 4 38 . 9
T /0 A K Il 988 240 i A AE B8 s i . B 4
AW R RAGE 3R 35 76 [0 R g 5 107 ik g A= Bl ok
i rbE gk R Y 2ROk STATS 38 %ok 42 &5 A kK
U R T B R A W 2E AT R I R e D B LA
B/ Hig 3l

ARAFFEEE R PR, R 3 F shRNA RAGE
JEORE LA (5] v i 7 Y J I g PANC-1 28 Ml Ji5 OF 6
DA% e s 3, 45 1 R 4 shRNA KL i k7 &
9 0.05 pg Ml Lip 14 0. 25 pL B 5% Je 0 R i
5 3CHRY 25 R — B0 Y shRNA RAGE Jiiki 24 h
J5 CCK-8 il 44 A (1 A (B T % B ZH (P<C0. 05) ,
HAERE G 48 h i W 2, 4B shRNA RAGE [ kL
AL fl PANC-1 4 Jf 4K 4h 3% 4. RT-PCR Al
Western blot £ 45 5 5 /8. # 4 shRNA RAGE

) 3 AR F PANC-1 4 i ' RAGE mRNA iz
H#E 8 T, H bl shRNA RAGE-2 T4 % B
Belf . 2L v ] shRNA RAGE-2 ik 4t

) shRNA RAGE-2 %% PANC-1 4, I T
PR LR T B A e 1 95 A0 I, 45 SR R B e shRNA
RAGE ZH# B 094 B 8] & T shRNA RAGE-1,-3,
A5 B[] A5 i 8 A4 B 3 (K F shRNA RAGE-1,-
3, RT-PCR K Western blot # ] i J88 2H 21 v 46 56
FLFFE AR Rk 45 58 B8 . shRNA RAGE 4 #
KU % 41 41 RAGE . MMP-2, NF«B. MMP-9,
VEGF mRNA J} % [ it F shRNA RAGE-1,-3
(P<C0.001) , HAs ifi 3 %4 i AR T shRNA RAGE-
1,-3(P<C0. 001), U 52 4% Y+ shRNA RAGE-2 fig
il ek e A it A A

i Jgg I A TR A R R G e RS Y T
FE PR K O L P Rg 4 4 o 4 3 A OB Pk
15 JIRE 2 2 5E 0 M R 5 D A IR I A AR LA g
T b g8 2H 2 SERNE R 1 AR Y . VEGE , MMP-
2. MMP-9 %12 5 7 i il 8 Az B, A SE gk S8 1
RAGE 4 J5 e 4 il b 968 f i 457 Az 1k o

25 L TIR L ASHIE 5T A o I 98 B TR R T R ORI 42
BET SIS AR . W) UESE T M @ 1) shRNA RAGE
JRL AT $0 ) PANC-1 240 A 38 58, 98 Jib g 21 23 A
ORFE PRI RN 0 3R 400 i e 0 A A L
RAGE 7 5 e [ Bt 98 ioied A= & Ko 88 A il & 2
5 TR SR A KRR, Kk, RAGE s{rl{E
J—A G FIRIT R
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