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ABSTRACT Objective: To investigate the expression pattern of Rablla in pancreatic cancer and its effect on tumor growth and
metastasis. Methods: Immunohistochemistry, RT-PCR and Western blot were used to detect the expression of Rabl1la in cancer tissues
and adjacent tissues of 60 patients with pancreatic cancer. The human pancreatic cancer cell line PANC1 was transfected with small
interfering RNA targeting Rab11a or pcDNA3.1 plasmid overexpressing Rab11a to investigate the effects of Rabl1a on cell proliferation,
apoptosis, migration and invasion. The phosphorylation levels of PI3K, AKT, Ras, MEK, ERK1/2 and GSK3p in PANCI cells were
detected by Western blot. Results: The expression level of Rabl1a in pancreatic cancer tissues was higher than that in adjacent tissues
(P<0.05). The expression level of Rabl1a was related to TNM stage and lymph node metastasis (P<0.05). CCK-8 test and cell colony
formation experiment showed that down-regulation of Rabl1a inhibited the proliferation of PANCI1 cells (P<0.05). Flow cytometry
showed that down-regulation of Rabl1a promoted the apoptosis of PANC1 cells (P<0.05). The wound healing experiment showed that
down-regulation of Rablla inhibited the migration ability of PANC1 cells (P<0.05). Matrigel Transwell experiments showed that
down-regulation of Rabl1la inhibited the invasion ability of PANCI cells (P<0.05). However, up-regulation of Rabl1la promoted the
proliferation, migration and invasion and inhibited apoptosis in PANCI1 cells (P<0.05). Western blot analysis showed that
down-regulation of Rab11a inhibited the activation of PI3K/AKT and Ras/MEK/ERK signaling pathways in PANCI cells (P<0.05). In
addition, treatment of PANC1 cells with selective inhibitors of PI3K/AKT and Ras/MEK/ERK signaling pathways can block Rablla's
promotion of cell proliferation (P<0.05). Conclusion: The high expression of Rabl1a is a potential biomarker for the worsening prognosis

of pancreatic cancer. Targeted inhibition of Rablla can reduce the growth and metastatic ability of pancreatic cancer by inhibiting

*ILEWH  HR A RFHEIL S E AR AT H (81402186) ; Bt F i i & 1115 H (2016SF-183)
YEZ I : £ (1981-) 2, 14, Bl AT BV, A5 07 1] « VS Ak g & ZE ML, i - 18681869114, E-mail : Wang7929Yun@163.com
A TEIVER  FUKFE, FLE - 18991232026, E-mail: 42696219@qq.com
(ks H 41:2020-06-30 457 H #1:2020-07-26)



- 812 - MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol21 NO.5 MAR.2021

PI3K/AKT and Ras/MEK/ERK signaling pathways.

Key words: Rab11a; Pancreatic cancer; Lymph node metastasis; PI3K/AKT signaling pathway; Ras/MEK/ERK signaling pathway
Chinese Library Classification(CLC): R-33; R735.9 Document code: A

Article ID:1673-6273(2021)05-811-08

=
i

[ B S TH AR AR 221, A B SRR IR AH DAY
BB RLFIHER T TR, Rab KA GTPases 78 g it
SRR PRV 2 EE A Yt BRG0G0 20 MG g | A R
PR AL, HMfE 305, Rablla J& T/ G & 1HHY Ras WBEEM,
BB 5T/ NARZ Y, 7151, Rabl1a 257 #3545k
PRIIE BORIE 119, 15 LAY Rablla 45 B F LB R A i
E-cadherin [fi2 fi FNAS ST B9, H A, Hofh2# 4 & 30 Rablla
EFLIE A TS 35, 1H1LAY Rablla Al S 45 E Al
EALFITRS , _EARBIST R Rablla 1] BE2— Rl 78 1 3k
PRI, SRTMT , Rab1 la 7E A BRI v 1) RIS R A 1)~ D hg
FIRFE N o I, ABFSY B 7E % 4% Rabl la FEREEA LT R 3R
IR, T R A A 24T R B s AL

1 bPBST57:

L1 #F#

1.1.1 &%  Rablla.p-PI3K .PI3K .p-AKT AKT — 45015 [
YeE Abcam 23 H] ; FRAKE JEEEE  V(Annexin V)/ LN BE
(PR AR AR LR 16G —HtHyIg [ b nt i 3k
TR RRA R 3, 3- IR (DAB)I B HIgERM- )
FHHAT R 75 1640 B FE 60 [ 2% [ Tnvitrogen /4 ] ; Lipofec-
tamine 2000 ¥ H 3% [ Invitrogen 2y 7] ; PIBK/AKT 35 £ 4 410 il
) LY294002 14 H - 538 7= KA W+ AR A BR 2 7] s MEK/ERK
VLR R) U0126 I F SE[¥] Calbiochem /3 7] ; RIPA i 2%
IR 1 A3l R SRR PRI AR AT BN WD 5 25 i 55 \BCA IR &
W 18 A B AR Rk A R | 5 S — 9 £ s (PVDF ) i
Iy [ 24 E Millipore /A &) ; p-Ras Ras . p-MEK \MEK ,p-ERK1/2
ERK1/2.p-GSK3B .GSK3B .GAPDH 7 HRP #5iC i IgG —#%
YWk B & [E Cell Signaling Technology /] ; Pierce ECL 57| &
I A 2 [E BIO-RAD /A 7] ; TRIzol 7]ty H 3% [E Invitrogen 2%
) ; SYBR Green master mix & 7] &4 B 3% [# Applied Biosys-
tems /] ; Cell Counting Kit-8( CCK-8 )i &) H H A< Dojin-
do /3] ; Transwell Il H 3& [ Corning A #] .,

112 WGFREEASHE  4E 2015 4F 3 % 2019 4 6 F 3B
Wi i 60 1R A R AR I RAEAS, AR WHO 43245 B XS
HAUFS WA 0 AT VAR o K 8 B i 2 2R E
FHHBRAEAE -70°C o AW T R E R A AN I B A 2 5
oAt

1.2 ik

12,1 RBEER/MUFEST A REN - AR - 5
LB G HERT Rabl 1a AT SR AU e o, I ZH Y
B AE #3555 AU 10% AR /R SR 2 , A S AL, JF: A
4 pm ST o I K A ) 2H 2R v R RO A T A
FREh G2 vl T 105°CANFA 10 min FATHUEHMESR , RG] 3%

it E A ETHE BR R T E R, AE 25°C LD SE i 3
20 min, BfE, ¥V Rablla RETTREDUALE 4°C LR
H(1:200), 24 h J5 ¥ 54D R ILES TR 186G —hif
FIRTIE 30 min, 1A 3,3- R ILBIE M (DAB) YL 1
10 min, A 10%IRAAE G, K H [ o ARYEY R & FIkH
PR P B T YL AP 4y (1) Y B3R -0 43, R h ;1
a7 ARG A2 o AR BREE A3 4 B
(2) PHPELIAEL .0 43, <5%M FHIEAIAE; 1 43, 5~25% I FH 41
M52 53, 25~50% 14 B4 5 3 43, >S50% A BRI 4 . &5 53
MUNTF 0 4324 "5 1-2 4320 "+ 3-4 R "5 6-9 43Ry -
H+" AR "+ T+ R RS

122 Mtz R&E ANEFKRESE LEZAER
HPDEG-C7 A Bl 40 i & PANC1 g [ 358 ATCC, #4410
MILED 10% FBS (1 1640 ¥i52 3 T 37°CH5%, 854500
5% CO, Fll 95%28 S WNR A4, 0 K I A AL 0.
# PANCI 41 j 23 5] FH PIBK/AKT 3 43 M 310 1 771 LY 294002
(20 pM)ai, MEK/ERK 3% # M #) il 77 U0126 (20 wM ) &b 34
48 h, I F3%% Rabl1a %t PI3K/AKT F1 Ras/MEK/ERK {553
BEITRTE

123 A B 40 [ Rablla (9 /N T 4 RNA (siRNA)
(Rab11a-siRNA) K F:xF 1B siRNA(NC-siRNA ) | 15 7 271
ARG BR/A R A . Rablla-siRNA J¥51 0 : 1E[1] : 5'-ACAC-
GAAUUUCGACACUGAATAT-3'; % [ :5-UAUGGCGACU-
CAAUGUUUGATAT-3', NC-siRNA J£ %} : IE [ :5-UUCC-
GAUCACGUCUGACGUATAT-3"; J% [f] : 5'-ACGACGGUACU-
GAGUCGAAATAT-3', 2 MR35 FH 6B 45, i i} Lipofec-
tamine 2000 Xf PANC1 4iffIi#4T siRNA 4%, 48 h J5 US40 i
FHTFIE8Ls . 5ok, A 3Ri5 Rablla /Y pcDNA3.1 Gk
(Rab11la-pcDNA3.1) L K A P4 XF #8 57 k7 (NC-pcDNA3.1) #5 e
Aififl, 3735 Rablla () peDNA3.1 FokiZ464: TAEY) TRE( L
T B BRAF G Ao

124 EEREDESH  FHEHEQEHDEFG RIPA 2%
PRI AV A S, VK MR E 30 min, SRS L
12000 rpm #5.0> 30 min R EFE M . fH BCA BAGINE
WeBEE L B 50 we BERVR RIS 10%~12% SDS-PAGE 1, 4%
Ja ks B R B R w — 5 &% (PVDF) Jii I, 7£ Tris-Buffered
Saline Tween-20( TBST ), Fi| 5% 4= Wil LA 1 h, -5
AN —$iAE 4CHEF %, BT :Rabl1a(1:1000),
p-PI3K  (1:500) PI3K (1:500) .p-AKT (1:1000) AKT (1:
1000) ,p-Ras(1:3000) .Ras(1:3000) .p-MEK(1:800) MEK(1:
800) .p-ERK1/2 (1:1500) ERK1/2 (1:1500).p-GSK3B (1:
1000) .GSK3B(1:1000)F1 GAPDH(1:2000), #A/57E 37C T 5
HRP #ric Y 1gG —Hi(1:1000)5%F 2 h, f#i[] Pierce ECL &7
TR, I Image) B4 g i 45 R, GAPDH 1E i 4
ot A



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.5 MAR.2021

- 813 .

1.2.5 RT-PCR &34 MRIFAF & UL F#1E, R TRIzol 3%
TREURE AL LR M T (4 5 RNA, /] SYBR Green master
mix &7 & 7F 35 [ Applied Biosystems /% 7] 7500 Real-Time
PCR System 4T PCR, ¥ B-actin FIfENERSHILFH . KN
FEFEH:95C 605,95C 105,60°C 20s,72°C 10's, 3t 40 MG
. B4 FF % 41 F :Rablla, IF [ :5'° -ACCCCCCCA-
GAATTCGTTGTGA-3', J7 [] :5' -GACTCTAAACATCTCAC-
CCCAGG-3";p-actin 1F [i] :5' -AGGAGTCTTGTCAGGCC-
GACAG-3', JZ[i]:5' -TCCTGTCTAGGACAGCAGATCG-3',
it 2280 RS AN Rk .
1.2.6 @pEAME i Cell Counting Kit-8( CCK-8 )X 5]
EATHTHIMITE J1 . #F SIRNA B YL 4if 48 h J5 i 4HH L) 6x10°
AN / LAY BE RN TE 96 FLARP, BFLAA 100 wL 8555
H, M EAFLIMA 10 WL CCK-8 ¥ . FHE 24 48 F1 72h )5,
it FBEFR ARG 450 nm &L f4g OD {8,
1.2.7 WAREETBME B4 LAl 2000 /20 2 3
g 6 FLak L B e R T 37°C 5%CO, Y T 5
Fro FEMCHAIED, AF 2 d B — KRG IR L, 14 d )5 BEARH] PBS Uk
W3R FFEEE T H R EERE E 15 min, SR/ 1%45 K440
5min, F Imagel #XPF1 AR5 50 .
12.8 HMRATNE MAEKEN V (Annexin V)/ kN
W (PT) XU e b A TAN AR T 52 o 5 e 48 h J& i3k it
TV i) PBS Yhisk. SR K AMABE BT 250 wL 255 2 oh il o
TE 40 i B W 7P i A Annexin V/FITC YW F1 PLVE W . B H
30 min J5, F] BD FACSCalibur 3 =040 {2 Hr 240 ..
1.2.9 MHBEXYRSEY 38 20 MR SE A P4l 40 i i AT RS ik
Paracancerous Cancer

tissue tissue

Rablla -

S r GAPDH «==b T

08
07
06
05
04
03

Rablla / GAPDH

02
01
0

Rablla mRNA relative expression

Cancer tissue Paracancerous ~Cancer tissue

A tissue tissue

Paracancerous

B HPDEG6-C7

T FEMILIRRAL 5x10° SRR BEAER 6 fLAR IS . 4
YHALIRE] 90%m G T, TR AL WA 3k (20 WL ) FIHEA i 2 1A
i PBS YEFZRNMGRER AHA, ST aE oI G R, JFAE
37°C 5% CO, ¥ FRfih i g% . 7E355% 0 h A1 48 h = , N 2H 2
ML BEALRERE 10 ANOLEFHEATHA MR, o FH Image) R & X1
FEJE (mm),
1.2.10 BZME HHAEN 8 wm 1Y 24 £l Transwell 55
M E AR 220 7. B E Th UG ] Matrigel IRBT, 44 St 1x
10° A B AR 2] B2 b, N E A 10% FBS 5557, 24 h
J& 1R R4 A PBS PRSI 0.5%%, i s e ta, . BlpLIER:
TR AT RO A R
L3 it

fii 71 SPSS ERAFHATEAR BT 4307 , o 9 F TR Al IR
S IS , ¢ AGL 0 T T LU B 2 258ME - P<0.05 BlAHh 22 57
BE, BAGIT¥E L.

2 4R

2.1 Rablla ERBRBHATNRIER SIRKSHHX R

JBlRE L 21rh Rabl1a () mRNA (K 1A Z6) FIE H (& 1A
A AR 3 o THRESFHZU(P<0.05) o LA, NI 4N
it 2 PANCI 1) Rablla ) mRNA(E 1B ) FiE H (E 1B
) FBKF B3 TR R BRI S4B 40 i &2 HPDE6-C7
(P<0.05). G4l w275, Rabl la 8 251K T K
i A SO AR BB IX (] 1C).

L5 /R Rabl la AT [ e A8 o AR
FREE RN (P>0.05), KM, Rablla 5K F7EA[R

HPDEG-C7 PANC1

Rablla — — c—

4 r . GAPDH w———n ==
08 r
07

06
05
04

03

Rablla / GAPDH

02

Rablla mRNA relative expression

0.1

PANCI1 PANCI1

HPDEG6-C7

Cancer tissue

Paracancerous tissue

TR T TR AT

& ’%fﬁ\"*'\\“w S

AR TR

] R N P
D IR TN

& 1 Rablla 7ERRPREE AL R P RIRIE

Fig.1 Rabl1a expression in pancreatic cancer tissues and cell lines

Note: A: Rabl1la mRNA and protein expression in cancer tissue and adjacent tissue, RT-PCR was used to detect the mRNA level (left), and Western blot
was used to detect the protein level (right); B: Rabl1la mRNA and protein expression in HPDE6-C7 and PANCI cells, RT-PCR was used to detect the

mRNA level (left), and Western blot was used to detect the protein level (right); C: Immunohistochemical staining of Rabl1 1a (x400), "- and +" were low

expression; "++ and +++" were high expression; Compared with adjacent tissues or HPDE6-C7 cells, *P<0.05.
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Table 1 Relationship between Rab11a and clinical parameters of patients with pancreatic cancer

Rabl1a high expression Rablla low expression

Clinical parameter No. (r=d1) (@=19) x P
Age (year) 1.472 0.225
< 60 44 32 12
>60 16 9 7
Sex 0.002 0.963
Male 35 24 11
Female 25 17 8
Tumor diamete (cm) 0.629 0.428
<5 36 26 10
>5 24 15 9
TNM staging 7.329 0.007
[~1I 32 17 15
~1v 28 24 4
Lymphatic metastasis 8.182 0.004
Yes 22 20 2
No 38 21 17
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Fig.2 Transfection of Rab11a-siRNA or overexpression of Rabl1a pcDNA3.1 plasmid regulates Rabl1a mRNA and protein expression in PANCI cells

Note: RT-PCR was used to detect the mRNA level (left), and Western blot was used to detect the protein level (right); NC-si: NC-siRNA group;

Rab1 la-si: Rabl1a-siRNA group; NC-pc: NC-pcDNA3.1 group; Rab11a-pcDNA3.1 group; Compared with the control group, *P<0.05.



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.5 MAR.2021

- 815 -

~+—Control
—+—Rablla-siRNA
—+—Rablla-pcDNA3.1

——NC-siRNA
NC-pcDNA3.1

14 r %
12 t Vi
£
= 1 r
<
i
T 08 r
=]
o 06
i
¥ g4 F
3} ¢
Q
02 r
0 1 ]
A 24h 48h 72h
700
*
_ 600 F 1
E
E s00
E
&
= 400 |
=
o
e
2 300
S
200
100
0
B Control  NC-si Rablla-s NC-pc Rablla-pc
30
.
25
Control NC-si Rab1la-si NC-pe Rablla-pe
g 3 b 3
P . - u
g 13 il It 1 b & &
2 s
= w ¥ 7l 2 2l o ; o
g 10 : 'ﬂl 'ﬂ d"' o , ¢
x Py o !
o W PRI RSP VOl e i RN T it I e e R R
5
* Annexin V-FITC

NC-si  Rablla-ss NC-pc Rablla-pe

C Control

3 Rablla X} PANC1 ZHREE 58 508 T BB 00
Fig.3 The effect of Rabl1a on PANCI cell proliferation and apoptosis

Note: A: CCK-8 method experiment to detect cell viability; B: Colony formation experiment to detect cell proliferation;

C: Flow cytometry test (Annexin V-FITC / PI double staining) to detect cell apoptosis; NC-si: NC-siRNA group; Rabl la-si: Rabl1a-siRNA group;
NC-pc: NC-pcDNA3.1 group; Rablla-pcDNA3.1 group; Compared with the control group, *P<0.05.
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Fig.4 The effect of Rab11a on migration and invasion of PANCI cells

Note: A: Wound healing experiment (x100) to detect cell migration ability; B: Matrigel Transwell experiment (x200) to detect cell invasion ability;
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NC-si: NC-siRNA group; Rabl la-si: Rabl1a-siRNA group; NC-pc: NC-pcDNA3.1 group; Rabl1a-pcDNA3.1 group;
Compared with the control group, *P<0.05.
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Fig.5 The effect of Rab11a on PI3K/AKT signaling pathway in pancreatic cancer cells

Note: A: Determination of phosphorylation of PI3K, AKT and GSK3 by Western blot; B: Determination of cell viability at 24 h, 48 h and 72 h by

CCK-8; Compared with the control group, *P<0.05; Compared with the LY294002 group, “P<0.05.
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Fig.6 The effect of Rabl1a on Ras/MEK/ERK signaling pathway in pancreatic cancer cells
Note: A: Determination of Phosphorylation of Ras, MEK and ERK1/2 by Western blot; B: Determination of cell viability at 24 h, 48 h and 72 h by
CCK-8; Compared with control group, *P<0.05; Compared with U0126 group, “P<0.05.
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