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Effects of silencing CCL19 on migration, invasion, and proangiopoiesis
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[ Abstract] Objective To investigate the role of chemokine CCL19 in colorectal carcinoma tissues. Methods
SW620 Cell line with highest expression level of CCL19 was screened for the study by the Real-Time
quantitative PCR and Western blot. CCL19 of SW620 was silenced by siRNA. The changes of proliferation,
migration and invasion, and proangiopoiesis abilities of SW620 were detected by the GCK-8, Transwell, and
tube formation assay, respectively.  Results The Western blotting and Real-Time PCR confirmed that the
expression of CCL19 in SW620 was higher than that of other cell lines. The proliferation, migration, invasion,
and proangiopoiesis abilities of SW620 cells within 48 —120 h were significantly improved after CCL19 being
silenced.  Conclusion  The expression level of GCL19 in SW620 is relatively high. Silencing CCL19 can
significantly enhance the proliferation, migration, invasion, and proangiopoiesis abilities of SW620 cells i vitro,
so it is believed that the GCL19 can inhibit the development of colorectal cancer and is potential to be applied to
the research of anticancer drugs.
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AP - 2045 i S 7 1A P A1 25 762 3 400 a8 0 4
i C-X-C E#Haib N F B AR 9 [ chemokine ( C-X-C
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CCCAGGATGCCCTFGA-3" ( Fi#). LI TRIzol i 5|
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fEo B 10 pL Mix 1 pL RNA | 5194 1wl DU
K7 pl ZEFAKIREGE4T PCR 973 . PCR I 2%
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1.2.3 Real-Time PCR 5|¥) & c¢DNA & it #2 [5)
o BU1 uL cDNA R & L F U514 & SYBR Green
PCR Master Mix f£ Real-Time PCR X T i 47 R i o 2
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JBRE A W E B A 2 b, —40 1:1 500 76 B, =R E
2 h, TBST PEAE 3 ¥k, I A ZHT(1:10 000 Fi &) J& =
TR E 1 h, TBST 3% 3 Ik, LML X
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SW620 41 135 52 W 100 L, 55 2 41 i A B % B4
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A0 SW620 41 filn % 3% Wk 100 wL, F 37 € . 5% CO,
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Br C(ANOVA) , ¥ 2H i) [ %% & A Bonferroni’s Multiple
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Fig 1  Expression levels of CCL19 in cell lines detected by Real-Time
PCR
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Fig 2 Expression levels of CCL19 in cell lines screened by Western
blotting
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AR 3 Fh siRNA %% v SW620 4 ifl J5 , Real-
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AT siRNA, 3 41 40 i 25 A1 40 i b3 i &
B Western blotting I 78 : 28 1 siRNA T 3 )5,
CCLI9 1432 35 5 3¢ At 79 41 BH S5 sk /0>, iy 99 4 %o B
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A 3 BHPE XS FEAH AN 28 X IR B Jp 5 0, 2 R A
Geit2EE (P <0.01) 17 B M X B4 5 25 1 % BE 4
ZIMZER TG L (P >0.05) (£ 1.K5),
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. 1.si-CCL19 #1; 2.si-CCL19 #2; 3. si-CCL19 #3; 4. BAM:XT BE . TR 1. 25 (AT HB AL 2. BAMEXT R 4L ; 3. siRNA 44,
B 3 Real-Time PCR # il 3 fift siRNA 9 F#&%E 4 Western blotting &Il &4 CCL19 EAMKRIZER
Fig 3 The interfere efficiency of three siRNA detected by Real-Time Fig4 The differences of expressions of CCL19 of each group detected by
PCR Western blotting
F1 MEMEXEERESHREEE=6)
Tab 1  The absorbance values of the proliferation assay at each time point (n =6)
Eigl 0 h 24 h 48 h 72 h 96 h 120 h
725 10 B L 0.23 £0.012 0.31£0.019 0.64 £0.096" 1.06 £0.120% 2.33£0.166% 2.84x0.1182
193 4 o 4 0.23 £0.011 0.30£0.016 0.63 £0.1127 1.01 £0.128% 2.31£0.190% 2.74 £0.190%
SiRNA F 341 0.23 £0.010 0.32 £0.020 0.81 £0.090 1.40 £0.103 3.18 £0.179 3.80 £0.230

7E: VP <0.05,2P <0.001 5 SiRNA T4 L% .
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Fig 5 Proliferation curves of SW620 cells (n=6)

2.4 Transwell 20T 58 5255

Transwell 4ff Jfd i £ 5256 25 5 /s siRNA 41 [ %
I 441 B 5 ot B2 B R 3 22 (BT 6) o 28 ok iR (B
PEXT B2 AT siIRNA T 38 41 /9 28 155 20 Jfd 5% o3 il R
(351.04 +49.22) (320.04 +46. 12) f1(1018. 03 +

W A EAXTRYL; B BN B4 ; C.siRNA T34
B 6 Transwell AP FREEER

Fig 6 The results of Transwell cell migration assay
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2.5 Y&y

Transwell 2 Jfl {= 78 55 40 45 R W] siRNA T4t 41
RPBHATEM A S 2 T xR (B 7).
25 G HEAL | BH P X B 4L RN siRNA T 48 41 1) 42 22 40
JL K 4> 5 R (28.40 + 6.80) . (22.60 = 8.14) Fi
(102.00 +16.09) 4, siRNA F 3t 41 1 & £ F25 (1 %
HEZH FG] PR BRZH (P <0.05) , B W X} B8 20 = ] 2% &
TGt E (P >0.05),
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223 FpOR[E 7 A4 H HUVEC 408 10 h J5, 45
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% Tl o R Fe
L8 T
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Fig 7 The results of cell invasion assay  x 100

W A AT R4 B BIPEXT R4 C.siRNA F4E4 .
8 3FMARARAIE HUVEC 4f 10 h FREH/ME  x100

Fig 8 Tubes formed after HUVEC cells being treated by three different methods for 10 h % 100
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CCL19 7E Z F S A& i v 2458 2 9 15 H L B
CCL19 7E45 B M Jig A& 2 F & J& vh 1 1 FH 20 &6 4
o P AR LA CCL19 ShiFse Xt 42, Fil
FHER SN 40 i 52 56 BF 55 CCL19 5 45 B p i 2 [a] (Y

R 1] Py b R Sk i, — s ik IR T
A S0 Tk TR A0 B P B A TR R 1R 28 DA S A I A
R RE J1. b, AR S A 2 i E R kN T
CCL19 & e Ry ml xf 48 H i g r= 4 UL - JL
DT AL MR . FATART I ME T W, AN
CCL19 #3# 2% & i Ioh 938 40 JfL I , 4 Ja 3 i 6 4
78 T A il A9 B 46 R T B S a2 B T AE AT 5T
i, AT R A SsIRNA A7 2L U1 8K SW620 4f i 11y
CCL19, 25 51 g R i T dn s 5t iE 7% 1R 28 R i
MY B RE g, W 2 2L W UL EH T CCL19 78 {& 41
400 e TR 0 R o AN M R B S R A0 i R R
48 h Py K A % M HL 3 4 fE) 25 O T RE 2
Lipofectamine ™ 2000 f) 411 i 8 £ BT 8. i 48 h J&,
sIRNA 132 4 Jf 384 58 45 FH ¢ B 14 o B8 20 s 7 0 1]

2 W G AT CCL19 LA 1 il 40 At 3% 5 4 76 H
Transwell 4l iF 45 R B SCI0UESZ T B CCL19 f& , b
JEAN LT RS A2 Z86E ) W S 3 A% L W CCL19 78 4 4b
FLAG 0 b e 2 B A R 2R BRI T BB AR A B
i 98 8 2 HE RN R R v R 2 A A 38 A R A RS AR
5, ABFSE LI B CCL19 (1) SW620 4 i % 37 Wi kb
L HUVEC 41 it J5 & 3L /N E i fig 77 B S 3 5, 130 )
JULER CCL19 J5 SW620 41 fif 7 15 7% i #2 vh nl ge A T
Z AR i A8 A R4, X R B CCL19 AR Al fig
A iR A R AR . &% iR, CCL19 W]
RETEZE i (0 & A Kk R I % oot i v 349 62 26 400 i)
fEH o

CCL19 Z A2 3 25 E 1 95 40 M 1) 43 - ML 1
ANATEIEHE AR A R IE R A R T AT 4 2 T
ZARAER , Z )5 5 3h— R 50 1 5 5 38 B, AT 52 ) 4
s ss T B 4R 2 MR AT IR R AR R E T
MG AR SL 0 25 5, 4 A CCL19 fEfk4h HAg
T VE i 24 CCR7 G306 J , 4 o8 7 FH BH b s 55 .
LS A AT SY 45 J GE 52 CCL19 (% 3 9 1 FH 2 i 3
CCL19/CCR7 A= 45 sc i) o [ P 40 K i 3h ) 58 56
BFgE " A, CCL19 18 22 5 524 i 987 rh % 42 35 410 368
EM o B, AT — B BE W 35 A 55 AT 55 02 i 1

JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY MEDICAL SCIENCE | Vol.34 No.5 May 2014



B 4,4, ULER CCL19 X 45 E i@ ¥ a8 A= 28 AL 145 T2 B 9 5%

- 583 -

S SRR TS CCL19 S 75 75 1 Pyt ik 25 10 1 45 B W
T BRI o

[ &% k]

[ 1] Center MM, Jamal A, Ward E. International trends in colorectal
cancer incidence rates [ J]. Cancer Epidemiol Biomarkers Prev,
2009, 18(6) : 1688 — 1694.

[ 27 Antonicelli F, Lorin J, Kurdykowski S, et al. CXCLIO reduces
melanoma proliferation and invasiveness in vitro and in vivo[ J]. Br
J Dermatol, 2011, 164(4) . 720 -728.

[ 3 ] Polimeno M, Napolitano M, Costantini S, et al. Regulatory T cells,
interleukin  ( IL )-6, IL-8, vascular endothelial growth factor
(VEGF), CXCLI0, CXCL11, epidermal growth factor (EGF) and
hepatocyte growth factor (HGF) as surrogate markers of host immu-
nity in patients with renal cell carcinomal J]. BJU Int, 2013, 112
(5): 686 -696.

[ 4 ] Sanchez-Sanchez N, Riol-Blanco L., Rodriguez-Ferndndez JL. The
multiple personalities of the chemokine receptor CCR7 in dendritic
cells[J]. J Immunol, 2006, 176(9) : 5153 —5159.

[ 5] Zhang Q, Sun L, Yin L, et al. CCL19/CCR7 upregulates hepara-

A A A A A

A A A

(k3% 577 W)

[ 5 ] Mihailovic-Stanojevic N, Jovovic D, Miloradovic Z, et al. Reduced
progression of adriamycin nephropathy in spontaneously hypertensive
rats treated by losartan [ J]. Nephrol Dial Transplant, 2009, 24
(4): 1142 - 1150.

[ 6 ] Nagashima A, Okuda S, Tamaki K, et al. Influence of a high salt

diet on glomerular injury and the preventive effects of amiloride in

adriamycin nephropathy[ J]. Nephron, 1995, 71(1) : 87 -94.

JEVH 5, A5, A5 2R A A o 0 A0 A K X B 2R R K

BRI R AR (7], B3 2058 R 2 %4 BE %, 2011, 31

(2): 158 - 164.

~
[

bSO AR BEAEAR | 2014 4F 5 34 % S5

NN NN N N N N N N N N N N N N N N N N N N NN

nase via specificity protein-1 (Spl) to promote invasion of cell in
lung cancer[ J]. Tumour Biol, 2013, 34(5): 2703 —2708.

[ 6 ] Hamanishi J, Mandai M, Matsumura N, et al. Activated local
immunity by CC chemokine ligand 19-transduced embryonic endo-
thelial progenitor cells suppresses metastasis of murine ovarian
cancer[ J]. Stem Cells, 2010, 28(1) : 164 - 173.

[ 7 ] Westermann J, Nguyen-Hoai T, Baldenhofer G, et al. CCLI19
(ELC) as an adjuvant for DNA vaccination: induction of a THI-
type T-cell response and enhancement of antitumor immunity [ J].
Cancer Gene Ther, 2007, 14(6) : 523 —532.

[ 8] LuJ, Zhao J, Feng H, et al. Antitumor Efficacy of CC Motif
Chemokine Ligand 19 in Colorectal Cancer[ J]. Dig Dis Sci, 2014.
[ Epub ahead of print]

[ 9 ] Wang W, Huang P, Zhang L, et al. Antitumor efficacy of C-X-C
motif chemokine ligand 14 in hepatocellular carcinoma in vitro and
in vivo[ J]. Cancer Sci, 2013, 104(11) ; 1523 - 1531.

[10] Facciabene A, Peng X, Hagemann 1S, et al. Tumour hypoxia pro-
motes tolerance and angiogenesis via CCL28 and T (reg) cells[ J].
Nature, 2011, 475(7355) : 226 —230.

[K#mBH] 2013-11-22 [FxHmiE] REM

A A NN

[ 8 ] Pang M, Kothapally J, Mao H, et al. Inhibition of histone deacety-
lase activity attenuates renal fibroblast activation and interstitial
fibrosis in obstructive nephropathy[ J]. Am J Physiol Renal Physiol
2009, 297 996 -1005.

—
o
[

Marumo T, Hishikawa K, Yoshikawa M, et al. Histone deacetylase
modulates the proinflammatory and -fibrotic changes in tubulointer-
stitial injury[ J]. Am J Physiol Renal Physiol, 2010, 298 (1) ; 133 -
141.

[ AM] 2014-01-11

[Ax#miE] FRP



