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Hypoxic stellate cells of pancreatic cancer stroma induce cancer cell migration and

invasion via CCL7/CCR5 axis

Wu Yang'*?,Liu Dongfang'?,Zhang Chun*,Lu Zipeng'*?,Peng Yunpeng'?,Cai Baobao'??,Wu Pengfei'**,Tian
Lei'*?,Qian Dong'?, Yuan Hao'?,Shi Guodong'?,Zhu Yi'*?,Zhang Jingjing'*?, Jiang Kuirong'***

("Pancreas Institute of NJMU ,Nanjing 210029 ;°Pancreas Center,’Lab for Department of General Surgery,the
First Affiliated Hospital of NJMU ,Nanjing 210029 ;*Department of Digestive ,Songjiang Branch Hospital Affiliated
to NJMU ,Shanghai 201600, China)

[Abstract] Objective:To explore the influence of motif chemokine ligand 7 (CCL7) on pancreatic cell migration and invasion
under hypoxic condition. Methods: We isolated cancer-associated pancreatic stellate cells (PSCs) by an outgrowth method,and
analyzed the differences of chemokine expression in PSCs between hypoxia (1% )and normoxia (21% )by conducting a chemokine
antibody array. By adding different concentration of recombinant protein CCL7 (0 ng/mL,1 ng/mL,10 ng/mL,100 ng/mL)to the
lower chamber containing 0.1% FBS DMEM, cell invasion assays were performed to determine the dose-dependent manner between
CCL7 and invasion of pancreatic cancer cell(PCCs). By conducting Transwell invasion assays and lentiviral transfection,we were able
to show that hypoxia induced secretion of CCL7 in PSCs,leading to increased invasion of PSCs. Results:Conditioned media from
hypoxic PSCs enhanced PCCs invasiveness more intensely than that from normoxic PSCs (P < 0.05). Among various chemokines,
which were related to invasiveness, CCL7 was one of the overexpressed molecules in supernatant of hypoxic PSCs. CCL7 recombinant
protein (0 ng/mL,1 ng/mL, 10 ng/mL, 100 ng/mL)induced pancreatic cells migration in a dose-dependent manner. Pancreatic cells

were shown to express CCRS receptors for CCL7 detected by flow cytometry (P < 0.05). PSCs (Miapaca-2,Colo357) ,which were cul-
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tured with PSCs supernatant,were involved an epithelial mesenchymal transition (EMT)cascade. Furthermore ,the inhibition of CCL7

by lentiviral transfection suppressed the EMT. Conclusion: Hypoxic stellate cells of pancreatic cancer stroma induce PCCs invasion

via CCL7/CCRS axis, of which the mechanism might inclued an epithelial mesenchymal transition (EMT)process.
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JiR IR 48 195 (pancreatic ductal adenocarcino-
ma,PDAC) 2 —FB PR BERL & B R |5 AR AR AR
A 8% , 7E L [l i Je AR OC B8E IR HESS 7 4621,
T [ 0 K 3k B 5 23 00 R 2R © 2 RIS 4 f25,
L e 25 1 32 2 i DR RS I O 1 B = g
SE SRR R TP S R SR I R Y 2
Az B AR AE 22— R BN iR IR B AL S i AN [ e
B, BRI R A b R ) B4k A A A
A IR R A bR 40 Lz Sl RE 3G e il A8 R
A TR AN IR R R I b R SRR, ©
A WFFEUESE AR e 4 2 R s T B 35 1Y o 25 A AR
Z—, BN R TR i BRI 2T 445 42U G
S T BB MR W M R R NG I AT R BT S E e B
I LN 2 TR AL R 40 I (pancreatic stellate cells,
PSCs ) WI7E [1] J5t 2 4 Ak S il B 35 foke 4 r 403 8 OC B
fafal, BECIRAS T PSCs BEWE 436 22 i 4t it [H] 52
M) g J 8 0 Y B B 5, A O SR e 1) AR R R T AR
W5 B AEAR DT AU A 5 PSCs il id CCL7/CCRS
7 g P oA A A2 28 b R 4 RO VR T B T BE AL

1 #HEM7TE

L1 ##

N T it s 2 2 g ot R R 2 B — i s e
JBE i G PDAC A AT T ARUIBR R4S, B A7 s 191 1
205 PR A 0 A 2 K . T A A R R A 8 5
T, 0 2 B3 U [R) 0T 3145 1 at BERL R4 —
B Jes = B A0 B b 23 o A G i

NS IR 95 2 U AR Miapaca-2 . Colo357 4 H H &l
e b AN, A SEEG R A . DMEM 85 77 3k |
DMEM/F12 ¥i 37 3 Jifi 4+ 1ML 3 (Gibico 24 7], & ) ;
5191 (F4 5L Realgene /A A ) ; Transwell /N % (Millipore
ovH), e E);Matrigel i (BD Biosciences 23 Al , 52
) ; bt A\ E-cadherin HLIR (CST 7], 3£ H) 5 BT
A N-cadherin $T{& (Abcam 2 &, 2 EH ) ; 3L A Vi-
mentin HLAK (Abnova 23 7, € ) ; febt A CCL7 Hifk
(Sigma 22 H) S ) AT B-actin FUIA FFH0RER —
UMK (R Bt MERE A 7)) s CCLT & 5 8 ( 113 7
/% 7] );CCR1.,CCR2.CCR3 . .CCRS it =X #T & (Biole-

[Acta Univ Med Nanjing,2017,37(05) :521-525,543 ]

gend A H],FEE); ANFEL CCL7 HH (R&D 7l , %
) AP RHR (T8 % 100 U/mL, #85 % 100 pg/mL,
Thermo Scientific A a], 3 H),

12 i

1.2.1 ##&E 50 A PSCs #2 IR

HETC R A5 10 B BT R DD B 1 I A 9 4l 8L RS
A, AR KPR 3 WJE A B L, VI BR
Hig W7 55 43 I R A D) B 1 mmx 1 mmx1 mm /)
P PR /N 8L A 6 FLARIS , B fL 6~8 B,
B 37°C5% CO, 55355 2 h JE B AR LN 2 mL
2 20%FBS ) DMEM/F12 3535 , i 0135 32 46 15 55
HOR A e 19 3~7 8 PSCs FI AL S
122 wmiaii

PSCs 1 & 10% 16 4 1L 7 ) DMEM/F12 #5537 |
N JER i 95 4 L 2R (Miapaca-2 . Colo357) F &% 10% i
A= 1L 1) DMEM K5 3% | 85 3% 251 R 37°C, i Fig J&
5% CO,, PSCs # % (normoxia,NO) K5 5% 41N
20% 0,.5% C0,.74% N,, % (hypoxia, HO) 1 5% 5%
4 1% 0,.5% C0,.94% N,,

1.2.3  CCL7 B 1% 9% 7 4% 4 PSCs(sh-CCL7 PSCs)

CCL7 U8R 95 75 (i b 35 B 0 "l it 4 i,
I BEAS UL WX PSCs AT 56 Yy o 38 3 SE ) o o
PCR Il Western blot X 17T 2R 8 3R g 47 3P4l I 358 B e
R e e W18 e TR 2R . CCLT7 DR 05 75 )7 51
(RFP #51C ):5 -GAAAGCCTCTGCAGCACTTCT-3 ,
2B FEIF S (RFP #7ic) :5'-TTCTCCGAACGT-
GTCACGT-3',

1.2.4 Western blot ¥7 i&

FH RIPA LN 1% PMSF 42 BC40 il 3 &
BCA ¥ 85 11 ¥k B2 a2 o i 7] &0 A DU ok B2, 10% SDS-
PAGE % I HL Uk 43 25 26 11 )T 5% % % PVDF i I,
FE 5% Wi s W k3 9 TBST 22 v th 34141 2 h,CCL7
Vimentin N-cadherin . E-cadherin .B-actin $T 1& ¥ &
P, RPUR P R PTR PiUEE 1.5 h, ECL &5t
IENIlF=RTS N
1.2.5 etz &5k A an

VI Matrigel 5 DMEM LA 1:6 #i B¢ J5 , B 100 L.
&) Transwell IJZ2/NE | F 37CHHEF 3 h, BUHE



937 B 5 S R RARTDT ik Al SE. SRR I AR 41 e 3l 5 CCL7/CCRS 4 ik

2017 4 5 H

i JR B AR 2R [0 ). T At BE A R 2 2 4l (AL AR 2R ) , 2017, 37 (5) :521-525,543 - 523 -

Jij 92 41 Bl Miapaca-2 . Colo357 71 Ak B¥ 5. 41 At 2 % , i
T L% DMEM & & % 5x10* 4~ /L Bk & 200 wL
AT L=, TEMA LM IRE PSCs LiH W,
37 CHiFE 48 h Je i 1=, Ms# L L =rhkhe
AR ANAE . 0.19%%5 f 28 e €5 30 min, ] G
5 100 %5 B BEHLW S IF 11 3 A0 T 9 28 2o R e
% T R 1 240 R B, BB R 3 K

1.2.6  # X 0 R fe i & &

CCL7 )% &4 CCR1.CCR2.CCR3.CCRS, il
o gt = 4 i A ARG R R 40 i &R (Miapaca-2 . Co-
10357) "1 CCL7 45 #afb I 32 AR ik T oo 20
M 4348 I 1E B W 43 9 i A CCR1-Alexa Fluror
CCR2-PerCP/Cy5.5 .CCR3-PE ,CCR5-APC 317 41 ity
T oy T g BRI R S U R 2R PUR, o
HATEEOG YL PBS P S L ALAI ,CCR1 ,CCR2,
CCR3 ,CCRS AR LIS EEFRIR
1.2.7 RNA #RA %8 %% PCR

TRIzol $2HL S RNA, W RNA WL B 1 plL
A RNA 47 e 5% . & it RT-PCR K JH TaKaRa
SYBR green il & , £ 4% B-actin fE WIREL NS,
7%t & PCR 51 ¥ 40K B-actin 1E X %% .5 -
TGACGTGGACATCCGCAAAG-3', [z X 4% 5'-CTGG-
AAGGTGGACAGCGAG-3' ;CCL7 IFE X #f 5'-GAGA-
TCTGTGCTGACCCCAC-3', J% X #f 5'-CCACTCTG-
AGAAAGGACAGGG-3',

128 4MRMAZTHEEEG CCLT 69 5 JR AKBAE

HMIE T NF AL CCLT 25 AR 48 1 FH Ul B 45 4
I 0.1% 4= 1L H 8 1 (BSA) Y PBS ¥ W A2
7P R 100 we/ml, —20°C2 AR A7 . Transwell {722
ST H LU [ EE CCL7(0.1.,10,100 ng/mL) fE A
F A4y W AR Transwell T2 (FEN N
600 mL 7% 0.1% FBS ) DMEM)

1.3 “%itsFF%

K SPSS11.0 #4788 1140 M, IR ek LY
BbrifE 2 (x + 5)Fon R H t-test 5 LSD 540 #7,
P<0.05 W22 5A Git2¢E L, RS 5 3
WL,

2 & R

2.1 HEA3ZHPSCs 89 CCLT R AR F AR EH
32 Jo

N ER SRR R SN TN W A = S I
A HERIIR 24 h 19 3 4k PSCs IS WP, B IR
PSCs #J CCL7 %t B i 4w, B CCL7 4r il i

B EYE N (1A, fold change=2.38), mRNA Fik/K
S, IR 2 (1B, P < 0.05)

NO

=

CCL7-D

B
6 *

= 1

2 *

é 44 1 —

=]

<

z

£

3 _

O

g 0 T T T T T T
NO HO NO HO NO HO
PSCs1 PSCs2 PSCs3

A KL F B Jr 43 A I NO (HO PSCs |16 W, 4551
JRJE#H CCLT 43t i 3 0 T AT # (fold change=2.38) ;B J5 L1537 3
# PSCs ) RT-PCR B85, #tECIR AT PSCs 1 CCL7 mRNA 23k &
3% = TR A PSCs, *P < 0.05(n=3) ,

1 #EFS PSCs mFik CCL7
Figure 1 High expression of CCL7 in PSCs induced by
hypoxia

2.2 CCL7 %4k (CCR1.CCR2.CCR3.CCRS) & i I
B on e P o kR L

WA M AR Miapaca-2 ,Colo357 H CCL7 4%
% & (CCR1.CCR2 . .CCR3 .CCRS) %% )t o JF , 4% H i
JNAE F IR AR R 4 AR A CCRS 3Rk (B 2),
2.3 PSCs %9 CCL7 A& ik *F W IR /& 2m f0 13 42 Ak 71 89
A

18 33 S 5E 2 PCR Western blot X170 2R %50 i
17 VP Al T 3 IR Gl 250 % B i 19 1800 7 20K sh-
CCL7-2(/# 3A \B), LU F 5250 44k ] sh-CCL7-2 1245
B OB BER R 41 (Miapaca-2 . Colo357) 5 & A [l ik
BEMNEL CCL7 & (0 ng/mL.1 ng/mL 10 ng/
mL 100 ng/mL) i JC L3735 772 5L 43 B Transwell
/INE R)ZE 48 h 5 W E 28 5 Matrigel 8 M i LI
T A AR, 45 SR Wl IR A 4= 28 g D B CCL7
e FE R S R (8] 3C E) K B ARIE A1 4 B S
PLF PSCs % L85 3% . DPSCs # & I3 ; @CCL7
ULER PSCs % _E 15 ; @PSCs Bt L% ; @CCLT Uit
BR PSCs %A i, 45 WK . CCL7 UUBR 4 A AR T
R 2LV R B A 1R 2B B8 )t R B AR LR R
A 2L TR T g A A 2 e O 0 3 (IR 3D F)



537 B S

© 524 . Moa BB R ¥ ¥ 2017 %5 A
A CCR1 B CCR2 ¢ CCR3 D CCRS E 50
150 S 4
60 100 40 S 33
40 100 30 &
- b 20
T— —1 50 ] x
20 50 B B %10
10 -
0 0 0 0 > ¥
10° 10" 10* 10° 10° 10" 10* 10° 10° 10" 10* 10° 10° 10" 10* 10° G F

SR CCRS 18 BRI i 463k (44.48%) ,A~D - i s I8 B ST IA L
2 FERAEARKN CCL7 Z&k CCR1,CCR2,CCR3,CCRS5 7£ i B 7% 4 B #k (Miapaca-2 ., Colo357) f & &
Figure 2 The expression of CCL7 receptors(CCR1,CCR2,CCR3,CCRS5)in pancreatic cancer cells(Miapaca-2,Colo357)
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Figure 3 Dose-dependent invasion of pancreatic cancer cells induced by CCL7
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Figure 4 Hypoxic stellate cells of pancreatic cancer stro-
ma induce carcinoma cells invasion via CCL7,of
which the mechanism might involve EMT of

cancer cells
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