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ABSTRACT Objective: Perineural invasion (PNI) indicates poor prognosis of pancreatic cancer, the presence of pain in pancreatic
cancer is associated with PNI. Interactions, connection and adhesion between cancer cells and nerve tissue may be involved in perineural
invasion occurred. Claudins contribute to formation of tight junctions, has been found to be altered in several cancers. By observing
CLDNI11 mRNA expression levels in vitro and in vivo, to explore the role of CLDN11 in pathogenesis of pancreatic cancer with
perineural invasion, to provide some experimental basis to earlier diagnosis and explore new treatment. Methods: Established an animal
model of neural invasion of pancreatic cancer by using different human pancreatic cancer cells injected around the sciatic nerve of Nude
mice. Detecting the different expression levels of CLDN11 mRNA in different tumor tissues and Human pancreatic cancer cell lines.
Results: The expression of CLDN11 mRNA in the low incidence of PNI tumors was higher than that of in the high incidence of PNI
tumors, no expression in normal pancreatic tissue. The expression of CLDN11 mRNA in Capan-2 was lower than that of in panc-1.
Conclusion: CLDN11 expression was low in highly PNI tumors and cell lines compared with low invasive ones. The high expression in
low incidence of PNI tumor tissue and low infiltration capacity of cell lines. Come to a conclusion that the expression of CLDN11 was
inhibited in PNL These data suggest that over expression of CLDN11 might obstruct the occurrence and development of PNI. Additionally,
Decreased expression of CLDN11 may also indicate the occurrence and progress of PNI. Dropped CLDN11 expression may be as an
early warning signal of PNI, it also can be used as target for gene therapy of pancreatic cancer. Our experiments provide a preliminary
basis for improving the early diagnosis and prognosis of pancreatic cancer.
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eI S5 195 (pancreatic ductal adenocarcinoma, PDAC)
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B3 sE sy bl , T8 R E RS Sh Y sL s bty SPF 445
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Fig. 1 Schematic diagram of Modeling

1.2 PhyEE4HZH RNA B3R EX

1)U U AR i ZH 20, A 1 mL Trizol, 5] ;

2) B SIBBORA B LE T, VK ECE 5 min,4C (12000
rpm, B0 10 min, BV HB 2R R .0E

3) A 200 ul 45, WIZIRY, 1R 30,4 C (12000
rpm, &0 10 min, B¢ EE /NG S JCH RNase-free 1.5 ml &
L

HMAS LGSR S, AR S, 0K B E 30
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FE RNA YREE K21 5
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1.5 Real-time RT-PCR #& il Bh 485 46 4% % P& AR 9% 40 B #k
CLDN11 mRNA Hy& %
FLH 519 £ 5 {di Jf] Primer Premier 5.0 %31, 132 invit-
rogen 23 1) 45 o
% 1 Real-time RT-PCR 3|45 31
Table 1 Primer sequences of RT-PCR

Gene name Primer sequences
5,-CGGTGTGGCTAAGTACAGGC-3,
CLDNI11
5,-CGCAGTGTAGTAGAAACGGTTTT-3,
5,-AGCCACATCGCTCAGACAC-3,
GAPDH

5,-GCCCAATACGACCAAATCC-3,

R 2 RNk ZF( Takara iKFIE )
Table 2 Reaction System(Takara Kit)

Reagents Amount

SYBR Premix Ex Taq(2x ) 10ul

PCR Forward Primer(10uM ) 0.4ul

PCR Reverse Primer( 10uM ) 0.4ul

ROX Reference Dye Il (50% ) 0.4ul

cDNA 2ul

RNase Free dH20 6.8ul
SR -

Stagel : FiAE 1

Reps: 1

95C :30s

Stage 2. PCR [ Jij

Reps: 40

95C .55

60°C :34s

Dissociation Stage

sk H AL AT GAPDH | Ctfl, 18 2-29 AACE=
A CtHERIZE -A Ct XTI, A Ct=Ct H %[ -CtGAPDH,

WLEEAN[R) BB 40 i bk rh CLDNT1 mRNA [l 33k , 52
W S U, IR T 89 RQ B R S Se i .
1.6 GitHiE

TH BORNEBEAT IR 00 S 225 PRI, B RS
i, X725 R BORH B 5 ANOVA #E4T Z 41 M L
B, eIy SPSS17.0 JiiAs , P<0.05 Fif 2H 1] 22 55 S HAA 4t

IES-3&
2 R

2.1 RIS REINEE

2.1.1 SSIGFHIRI—MRIER  PNI 3Rl &% 4 3 38 4%
SR, JCAET S, R R R A R R R, TR Bh B TR R
SRS, ELCIR O f A f Ak, T LES TR | T B2 R, 23
PeAT. Xt BRLIR BRUA A AT K.

212 EEFEEE FRABIER, T 1% E g IR
40 mg/kg JRRESHR B, B 4398 5 28 B WA H40Rt 34 , (H AT R

3 R 1 R B I AR IR WL BRI e R S BRI BROIR,
ORI, LB T, R BNUA B s DT
Fifseg , S 6 2 T AL R A S A A 2 0 S 2 R A
A LA 2R, T UK PBS whise KU AR AL 4 — 0 —,
—HBIIAAFE T E -80 CURFIUAF &, 73— EA 4 %
ZRHEE A R E 48 /N5 B R A T 6
AT RIS AT HE B8, Wi%¢ PNT KA QIR - HE Je ] il
JHRELH R LR 2 , BRIyl A A= b 2o e, S AR

o .. X 4x200
E 2 PNIREE
Fig. 2 Schematic diagram of PNI Modeling

2,13 EREARINE ML HE YL@z, WS PNI &4, 4552
B2 1) AR A R A X L0 R R TR

3 & PNIS#ERBINEMLE
Table 3 The success rate of PNI modeling in different groups

Capan-2  Panc-1 SW1990
Control
group  group group
Success rate of modeling 0 87.5%  33.3% 50%

] I, Capan-2 24 PNI % A= 345 5, panc-1 2H PNI % 4= %
54 (398
2.2 CLDNI11 ZEi&#E R Th B A L mRNA KyRiE
R4 HE Y3 077 78 PNI &AL I AR 2 IR 20 2145 5 4>
#E—2547 RT-PCR, 5I1EH 4 B BUBRARH SO0 L, Mg
CLDN11 7£ PNI ¥R i 2020 o mRNA ik KEHIANR o
5N, Panc-1 41 iR 20414 CLDN11 f) mRNA 3k
IR 5. 2 55 F Capan-2 Jz SW1990 4 (P<0.05), Capan-2 4 &5 T
SW1990 41(P<0.05), 1EH iR 2170 CLDN11 mRNA [k,
45 -
40
35
30
25
20
15

10
0 ey 1 L

SW1990

Capan-2 panc-1

* 48 &) Lk %% P<0.05,n=5,xt S
* Comparison between groups P<0.05,n=5,x+ S
[ 3 CLDN11 mRNA 7E & HEA R NHIFRIZ
Fig. 3 The expression of CLDN11 mRNA in each group tumors
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2.3 CLDNI11 ZER[E ABRARE Ak mRNA fIRIE
TEPEIE AT P R A0 R i Je 200 Lk , X6 LA ) 4R ke o
CLDNI11 ) mRNA FKikKF 225
45 -
40 -
35 |
30 - "
25 +
20 -
15 |
10
s |

0

SW1990 Capan-2 panc-1

4 CLDN11 mRNA Ze& 4Rk R i%
Fig. 4 The expression of CLDN11 mRNA in different cell lines
* 48 & Lk 3% P<0.05,n=5,xt S

* Comparison between groups P<0.05,n=5,x+ S

25 7R, Panc-1 Zififg * CLDNI11 () mRNA KK i
75T Capan-2 J2 SW1990 4iififg (P<0.05),Capan-2 2 fifl = T
SW1990 41 (P<0.05),

3 91ig

JEE B e — P AT S AT SR R , 16 36 [ SR i e R
FEIE T EOFCTRBE TP AL R TS, P22 1 2 R R (1)
P 2, R R Y B R E 2 — R ARy 50-100 %
AR R AL E BT B0 . A DFR A ss iBph  25
B IR EE T B-AR/PKA/STAT3 {5538 B 7E PNI [ A= Filg
R B R IR VE Y, 53 HRIEFR P53 A Ki67 FE R
FEAN 232 P T B P, PNIAOE AR IR T BR 5 R R
HRENBUSIN, MRS EE R F 2R E , Wi B8R H 4
FERR T B, AP IR P Y AR e ik PR 5 B2 A1 PN aff e
AR E AR, fREE IR TAE PNI & A i 8 —E
AP, 1 i 240 FEL PT ™ A 2208 55 R F- NRTIN, 3 26 [R5 7] 34
VT B g A B 2 A2 Rt GFRe-2 A2 (AT fph /& i 22 ]
SAVE RS PNT RIS Wi 2, PN A & A= 77 6 240 R fe 22 ]
YRS B A VR B TS EE

ZAFH , AR 24 ZOA O B R AT B n AL A
i 210 REORG B R0 240 B SR 50 0 A el AR SR, LLE b R 4 i
W ZE PN A 2 e ST RS B Ao A8, 35 | IR AE 2R R 4h
PR A B B B A0 R SO 1) A ARG i 430 g
KW AL S T 28k B2 T 40U A RS AN 1, g A 4R
ZR—MEH AR, BV IR S TS AN KR B4 i
WG ARIEAN M2 T A 20 2N BRE% , 40 ffu e ook P b 32 BLak A%
TS A0 - AR B i s A B RDRG R DR B o R, 4
HEFfAE PNI (& AR ke P 1) — 2 MR H L (0 ELARBIL SR
KA o

TEMEAR - Bz 4 100 17 368 528 4R A 10 T00 o 45 40 445 240 i ] 1 25
(1] 735 Ay T30 AR B0 , 33X — 5 el P S 23 T 1Y), K A O

Je: HARZZ AL Bl A 2 S S D AL, o XU B2 S, A
T IBE 08 4 200 JEL [ JEC R AR P 245091, 2T 3 e 1L T B 3
FEAb , X BEEE AT VRS LSl 3 AR A - A0 RS R A 2
2083, Claudins Josg |50 B /N T HB B, 15
ANTF B _E B AR Y claudins 44, $278 M claudins 2t
YT T REDRE 1 BB e R/ NI B T S

HAE NZEHE 28 CLAUDIN B[R 5 5z ik | FUEFTH- 2 o A1
KIS, Claudin ZEE R 5 RIA EUESEAE 22 NS g bl e
PN, IS5 T R B9 A0 AR SE G 4 2R i 7, CLDNI L 7 IE
B AR SV R AG I 5] mRNA KR35, mifERE R4 4L
AN E] CLDN11 B3k, 1] CLDN11 25 T BRIME R K&
A Rt . AEASNSER T, 5 HA R R AT RE 1 B IR
ARtk panc-1 AHLE, BA T Z AR AL AE 1 AN B oo 40 ok
Capan-2 1 CLDN11 mRNA [ 5k 2 8T Bt ; BB FE PNI
e FEr CLDN11 352 T IRy, sl v 2 il iy, At
FEAR TR CLDN11 ARk, i 54 A i 41z sh A 28 v fe
HE B AT P TR PNT &A= v CLDN1L {9 Rt [ n]
LA o R g 40 L PO IE S M AR 2 RE T, ek PNT AR e 2 e ok
J A SEBRAEAR N SRR PNT i A 63 (i 52 3620 5 PN AR
R LRAA L, T CLDNI1 mRNA [kt FRE BT
W%, i CLDNIL b B AR i Ji m] e 3
AL 3 BEL A 17 B9 A AR I
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PR T P22 08 1 & 2E s CLDN L 1Ry B3 e i B 5
T I A SR I 20 ) B R R L, R AIR T A A RS
FAZZ8he 77, H CLDNIL T i ek 240 M (9 3 B S 1R 72 g T 1
SR, TR AR S b UK ) A M 2R T R A R Y bR
CLDNI11 B35 T K , (HHBARAE FHALH 515 2 — 2D Bk
1, CLDN1L () T B F5R 45 B o 175 O EJE ] LAAE Ay J ik
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