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Abstract
AIM: To explore whether chemokine receptor
CCR?7 promotes QBC939 cell proliferation, mi-
gration and invasion by inducing vasculogenic
mimicry formation as well as the underlying
mechanisms.

METHODS: Vasculogenic mimicry in QBC939
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cells was tested by three-dimensional cell culture.
Cell migration capabilities of groups of cells were
detected by scratch test and Transwell chamber
assay. Boyden chamber assay was used to detect
the impact of CCL21-CCR?7 on the invasive ability
of QBC939 cells in vitro. MTT assay was used to
detect the effect of CCL21-CCR?7 on proliferation
of QBC939 cells. The expression of CCR7 and the
related six genes (Twistl, GAPDH, IL-8, VEGF,
PDEF, PDCD#4) in three groups of cells was de-
tected by real-time PCR. All data were analyzed
by analysis of variance and LSD- test.

RESULTS: Compared with control cells, VM
formation ability and cell proliferation were
strengthened significantly in cells overexpress-
ing CCRY7 (t = 3.104, P < 0.05) and reduced in
CCRY7 silenced cells (¢t = 2.971, P < 0.05). Com-
pared with control cells, cell migration capabili-
ties were significantly increased in cells overex-
pressing CCR7 (Transwell: t = 2.652; Boyden: ¢
=2.967, P < 0.05) and reduced in CCR7-silenced
cells (Transwell: t = 2.691; Boyden: t = 2.330,
P < 0.05). Addition of CCL21 in control cells
and cells overexpressing CCR7 significantly
increased cell migration capabilities. Real-time
PCR showed that the expression patterns of
Twistl in three groups of cells were consistent
with those of CCR?7.

CONCLUSION: Differential expression of
CCL21-CCR?7 has an effect on the formation of
vasculogenic mimicry and can change bile duct
cancer cell proliferation, migration and invasion,
possibly through epithelial-mesenchymal trans-
formation mediated by Twist1.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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7 A2 CCR7ITEK &3k 20 s,V M A 4 BiL3E 74 4%
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pEGFP4; (3)CCR7UTENUL: CCR7-shRNA-
pEGFPA; (4)%F X HE+CCL214; (5)CCR7iE#*
iK+CCL2141; (6)CCR7ITER+CCL214H.

1.2.2 = 4 omf3s Fraboinl am il o f 8 A s Ak s B
OZH A A (554032 X 10441 i) b ki T In AMatri-
gel244LMRH, R MBI MR AL, 37 Chr
7712 hj B T8 B B0 22QBCI39I AL IR
SERIHEZ G BUA e BERE R, FRE200R5 ML S N B
BUER E. Ty A2 A FOSsMERED
FIFTHEUE IR B &
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K. FTC Mg 35 77 B gk el s 7%, (51 B 5 s e i
WA 1 A A L
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“Hf, 0.25%IEMEHA, B0 BiEE, AAE
I3 FIDM E MBS 77 543 2L 20 g 43 1) il 5l 3.0 X
10°/mLZHM 2, J5 20 BN E T Transwell
= M2450R , £:700.2 mL(EEFLO.6 X 10°4 4]
M), /£ FEAIAEEHAE100 mg/L CCL21H;
FRIE, W Lo e, REAYN M B3N E AL, gk
SEREIE24 h, B TranswellZNE, B RG2S HEJE 1ML
JEIDMED5 77 R4 5k B 40 . 52 H Diff-Quik 44
A E . Geth, M@ WAEE N U,
R IEIEBEHLEES 20015 M B, HHE &S
JEIET 1 1 40 B, DA B AL A,

1.2.5 @ oAk sME 2 4k AR B B0 E) B, AN
[ 2 4b7E T Boydenf? 2%/ & #E Transwel /N ZE JE
JiE L4 — JEMatrigel fiz.

1.2.6 %0 fe 38 78 48 74X B: 43 Sl OGS £ A4 K 1
(70%-80%ft A IR Z) M pEGFPAH 4 e . CCR7-
pEGFP 4 filu f1ICCR7-shRNA-pEGFP4141 iy,
0.25% R EEIH AL, ) R M B, 2R T 964
J ks b b, AFL200 pL& 8000/ 4L, K ik
SYLANM 5 H M AN200 pLE; IR S 100 mg/L
CCL2111)200 nLI5FR, #4207 o4, 3248
MIBE3ANEFL. 559724 b/, BRFLIN1S pL MTT#
(5 mg/mL, pH 7.4), 1 H4 h, MA150 L 2%
1B, FERGIDE Sy W A E I +££570 nmisk K
JE AL (A)E.
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7B P B E SR BUB RN A, 5 3% B 500 4%
FAHCcDNA. %5/ % Twistl. GAPDH. IL-8.
VEGF. PDEF. PDCD4 % [E Invitrogen & &
B PCRIMIAK 2 920 L, F 164644 95 ‘CHide
P£30 s, 95 ‘CA S s, 55 ‘CiBKS s, 72 ‘CiR kIt
130 s, F G40, BILE AN, W2
2L, RMAEPRISM“StepOne™ PCRAX _L#E47,
TR HISYBR GreeniZ:, LA CHE 5p-actin
CHEZ LLAE, BRI A4 R m RN A B FH X 1A
2, UAB-actinfE N A S L

it Frf HdE imean £ SDEEIR,
K HISPSS16.048 v #4347 /b B, 5 7253 #7 e 40
] LR FHLS D¢ 36, P<0.05 8% 5 Giit

2 BR

2.1 CCL21-CCR7#h%QBC9394m it fn. & 4 pk 34
A 69 e TEQBC3OYIN XS HE 4 A1, Jifyes 4l B
FE BRI IR G . Z A IR A L%
PR IR G5 M, KB T I A RIS KRR, 5
XTIEZHAH L, CCR7id RIEH I BIR 257 % H
WA 3 (e = 3.104, P<0.05), CCR7UTER ALK
SERIMEIEL, T R IR S5 A8 B H O HEZH W 5
B¢ =2.971, P<0.05); 3NCCR7ARIFRIE A MA
CCL21J5 5 X N4 AR LB BORIR G5 K 35 H I
B 2381k (1<2.228, P>0.05)(£ 1, E1).

2.2 CCL21-CCR7#4h*fQBCI39m HLi& 5 4k 71 49
# vk EQBCI39YN X B v, RN &40 i
gl b e R L AT, BB E 21, N
ANCCL21J5, 2 1 1) R A @ AT ) B S
PR, 200 e T, R I A B R
CCR7id KA 4 50t B2 L, 41 i Ie 473 g B
R, BT LG B 2 CCRTISFRIE
HIMACCL21JG, A AT IR, H59724 h
RIHBEA G S, (ECCRTUTERA 5 IR A ek,
i MeAT S FE AR NS, 55 F 24 hg KRR IHBA &
CCR7TITERALIMACCL21 )T, 5%t 2 AH b 4i i
X RITRAS S )oK H BB S e (1512).

2.3 CCL21-CCR7462FQBC939%m it #5 . 12 %
B A1 69 %A N H Transwel /N E M Boyden/hE
M52 % HQB A CO3OHN L ¥ L F8 FH 12 28 ik 1113
B2 RSB 20050 EF T, Jeb il 52
F A T IE GO, T A A (R D).
L REZHAH L, CCR7Id 2 1A 2H 27 R4 o 2 5 B
S HEN(Transwell: £ = 2.652; Boyden: ¢ = 2.967,
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B 1 CCL21-CCR7XIIMEBE 4 ASHISZIN(BIR = 41575 x 200). A: CCR7MFEAM; B: CCR7IMFA+CCL214H; C: 23 (%t

HAZH; D: 23 (X IR+CCL212H; E: CCR7ITERAH; F: CCR7ITER+CCL2141.

&R 1 CCL21-CCR7XYQBCO3VMMIREIME MM, T, 1238, 1ZIEAE

JIBVEZN (mean + SD, 1)

paxi:l WREHHE TranswelSREE4AIE%L  BoydenZREE/BEEYL  MTT(570 nmiRi<)
A TBWIRA 19+6 42+6 301 0.510+0.108
B: CCR7IZRAA 362 712 63+5 0.876 +0.132
C: CCR7 T3 A 2+2 29+3 21+4 0.210+0.241
D: ZEWR+CCL214 17+3 63+3 49+6 0.549+0.212
E: CCR7YZRIA+CCL214A 39+2 98+5 82+2 0.887 +0.201
F: CCR7N28+CCL214A 3+1 31+5 25+ 2 0.198+0.101
ZETE B-A:t=3.104 B-A:t=2.652 B-A:t=2.967 B-A:r=3.187
C-A: t=2971 C-A:t = 2.691 C-A:t=2.130 C-A:t=2829
D-A/E-B: t>2.131 D-A/E-B: t>2.131
PlE <0.05 <0.05 <0.05 <0.05

P<0.05), T CCR7T Bk 4H % L 4H it £ 52t B it s />
(Transwell: £ = 2.691; Boyden: £ = 2.330, P<0.05);
EX HRAMCCRTI RILAMACCL21 )5 X}
I 2H A b 2 P40 B A B 3G n (T A 41,31,
P<0.05); TECCRTUTBAFIAHMACCL21 )5, %
44 it 45 5255 B S A8 4k (Transwell: ¢ = 0.843;
Boyden: # = 0.768, P>0.05)(F1).

2.4 CCL21-CCR74h%9 R Fl & ik xFQBC939%m
FO3G A8 1 69 % vl MT TR RS I 4% 4 240 fifo f) 136
JEfE 71, SXHIRAM EL, CCR7IE Rk AW IEIE
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B N M RG E RR ) B R AR (e = 3.187,
P<0.05), 1 CCR7ITER L 2 IE 4 AR B i 1%
ik MG 5E AE B B8R 55 = 2.829, P<0.05);
= CCRTARIZRIEA L 73 7 A CCL21 3557,
EARIMACCL21 % H MM LLER, 3470 B & P 2%
(t<2.447, P>0.05)(FR1).
2.5 CCR7EANAX AW EZLQBCUIL ¥ 4y £ ik
KA Z W THICCRT 51 #0347 Real-time PCRES
MR 5 1EH 6 R4 M L, CCR7-pEGFPiE 3
IEZHCCR7FRIA/KF- I W358, fCCR7-shRNA-

| BN

CCL21-CCR75¢
% Fh Ik H A A
R F, REAM
B LA, 12 ik
Fof A RS
JEF 130 A2 A R
W6y V5 A 24
2R, FFEASNY
A2 e AU A A
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2 CCL21-CCR7XIMRSERINQBCO3MRIRIE DAL DEIR I (LIRSS x 50). A: CCR7IGFKIAA; B: CCR7IGHIE+CCL214H;
C: 22 EHXTIEA; D: 28 B I+ CCL214; E: CCR7JTERZ; F: CCR7JTEK+CCL214.
25 ) pEGFP 3 3ME
= CCR7 . N e o
20 B CCR7-shRNA YamadaZs RS T HIE e o A IE A e )
15 58%-75%. TR TS e 1 R % 2 L
10 FhaA, T IR RREE, B R IR R
5 Hg ], FRAR A M I BR %12 18.0%-26.2%".
0 CCR7 Twistl GAPDH IL-8 VEGF PDEF PDCD4 j& ﬂ" E'E EE %: Hﬂé % )ﬁ IH_ t]] F’/ﬂé % ? 7k 7:7 ﬁ E/J Hj
W, AR ERE, 1. 3. SSEAFRDHN
B 3 CCR7EAMEXERFEZLAQBCMIRIEIRIL. 1L-8: (1 0 0 o/ - B, 5 45 2 (it 4 A 52
A, VEGH (IR KT 7§ja\2404ﬂu224;@nﬁ¢kﬁﬁﬂk§;€
HTA£36.5%". Seyamae ! [&] IRt R 8 BE A AT
pEGFPITERALCCR7II/K - ka5 (J3). Wtk T UIBRIK I TS AEAE 88 T B 8 (1) R A 2 i
Z4b, FRATR I ZE EInvitrogen A 7 Wit Twiser/  1529.8%, HulSeyama®! R T Dy hE 555 K
GAPDH/IL-8/VEGFIPDEFIPDCD4 6/ :HgE  ARPE TR AL T 710561 F T &6 )
IR REA AT QPCRIGI R B Twise BRE B FFTTSERE-2 W) & 1 F AR E & F ARV
YN AR LA FICCRTIAS L —EL, BIfE  R86.7%, MR EVIBR(R \VIBR) % 36.2%. R W
CCR7id FIA 2 AN i Rk Twistl, TIAECCRT I, FFITTEBARE S BB KR a m rm A >, R
DR Twistl Fe AR R IA(E3). WHIXHIRIS: G R A1 S Rk AR &, BEAR I 30 A e AR /D
RIEMRE Al R A EH AL SR IR &R, CCRT KA T EEE IR IX F 35
TEA 2 ARSI T Twaise 1 525 R 1 240728 W2, R 2ATARIEHEVIBR AR JG (V14 S Bl A
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SR BRSO IR A A AR ), T IE A
HORFMRR G, HIFFEZ W FEREA T IX
HIEERS. T ] e H R . e #% 2 4a
i BRI R BE 2 T VAN Re i 1) AF LK &R 4%
PEMR (4%, 2 BT IR R I B A (<2 mm)Ji
A AR, 2 08 TRE S92 e LS 1R A0 I Ik e
Jl AR T DL R A2, 8 AT T R R B, i
A A A2 bR R AR U R I R AR
A2 DL B R R T A IR LA Y R A A
T, e 20 BT BOJR 4 2% 2R O L R, T
TROULE TG N B 40 1) & T8 RS, X AN
— JZ AN (PP A S H 1 47 o ) ol o i J e,
VM — A [ T Jif 8 P B A8 A I 2 e 1)
B I b e TG AR, M v 1) b e 4 i o L v
WMEN KA R, MR e R R . T
Ja ZEUV MU ] BRI AT 25 2% A P 8 R A
2L S e 2 PR A B ) SR AEIR A, V MIBHT
ZE 70 1155 (mosaic vessels, MV)HU, 5% 5 4% 1E &
I M 2 Ml (endothelium vessels, EV)id i A 1E
e MLV S 2, TR A PR I A I = i
B i S Ah, e B AR A A B R 4
N FE RS R, AR BEARD T AT PR A 2 Rl
Je I B R A R B R 2 b R KR S R A
AREH O E RN RSN RIRIESE: ]
03 R A i 2H ZRb AR A7 AE I AR IS TR J, 1
WAL VML FF BT E IR BT T3
B VM A BA s A = 4R 35 77 1
JIEL A7 4, s LA T L A A B AL S 1 e
71, bR g R B S A LS TR U T
TR e () U 7% . B4 R A4 S RS 5 i
e A L T2 ol ML 7 A FSCHUA S T AR 2 A 1D 38 A A
TREERS . TP IR 4T A 1) 4 25k v 1 3 0 e 4
TR EER AL, TR mEEimE
(premetastatia niche) 3 Ws AL 51 FYITE
WIEREE A S MCCL21-CCR7 /& —FhE
51154, ASEE N FHCCR7IER #ik. CCR7
T 22 IE AU ER R IEQBCO39YH M i3k 47 1 L& A=
RS TR I R B 1 5 ) 20 H A7 7 I 2R
RN T AR, 76 CCR7id FRIE I B IR 45 44
O H (I A2 A ) Jont IRV AH B B 388, g AR
CCR7UIERZ L PR G FR B, TE I IR S5 44
0 H B R B R8>, MTIESE T CCR754M
TVMIAAL, 155 T VM K. fEMTTH A 5L
o, CCR7TE FRILHA G S RE /1 BE & T Ik
A FNYTERAH; 1E R T I ZH 41 P 3 B e ) W
T UUERAL, $EBICCR7ZQBCY394H g 34 5H ik
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77345, (5% 40 i B B AE T AR S 2
ACCL21GXK. AR5 B HCCL21XfCCR7WiE
AE R R 23 T 20 s B AR iEee /1, 5
PG AE KT %, A, FECCRTIANIAIZRIAXS
QBCO394HMIfIER% . 22&RE SR &I 5
XFREZHAH EE, CCR7Id 254 2H 7 JE 4 i 250 5 ]
H4n, T C CR7YTERZH 2 B4 i £ 0 ek D
FEX A A CCRTIS RILA M ACCL21 )5 7 Ji
21 M 250 B S 3 0, T fEC CR7UTERFRE AN
CCL21J, 7 R4t i £ & A W A8 4k, ZECCR7
TUBRAH I AN i 56 4 BEL B i 88 200 it 1) 42 22 RV,
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