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Establishment of a gastric cancer cell line with high metastasis and biological
characteristics of cancer stem cell of the cell line

YU Long,SHU Xiong,LIU Huiqi, LIU Jun,SUN Lichao,SUN Lixin, YANG Zhihua, RAN Yuliang ( Laboratory of Cell and
Molecular Biology, National Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, 100021, China )

[ Abstract ] Objective:To establish a gastric cancer cell line with high metastasis and explore biological characteristics of
cancer stem cell for the cell line. Methods: The gastric cancer SNU-5 line cells were subcutaneously injected into nude
mice. After a xenotransplanted tumor was formed, pulmonary metastasis of the tumor was taken out and repeatedly injected
into nude mice by mechanical separation method, as well as the SNU-5-V12 cell line was achieved. Serum free suspension
culture and PKH26 staining were used to confirm that there are cancer stem cells in the SNU-5-V12 cells. Expressions of
cancer stem cell marker CD44 in the SUN-5 and the SUN-5-V12 cell lines were analyzed with flow cytometry assay. CD44 *
cells in the SNU-5 and the SNU-5-V12 cell lines were separated and research in vitro of biological characteristics and tumori-
genic experiments in nude mice were performed with the CD44 " cells. Results: The SNU-5-V12 cell line with high metasta-
sis was established. There was a single PKH26 positive cell in spheroids formed by the SNU-5-V12 cells after serum free sus-
pension culture for 11 days. Analysis of flow cytometry shown that ratio of cancer stem cell marker CD44 in SNU-5-V12 cell
with high metastasis was significantly higher than that in the SNU-5 cell ( [72.9+1.5 1% vs[ 8.96 1.2 |% ), and self-re-
newal capacity of the CD44 " cells in the SNU-5-V12 cells was obviously stronger than that in the SNU-5 cells ( forming sphe-
roid rate: [ 27.8 1.7 1% vs[20.4 1.0 ]% , P <0.01 ), as well as invasion ability of the SNU-5-V12 cells increased 1.6
times ([ 329.5 7.5 Jws[ 200 2.0 ], P<0.01 ), its drug resistant ability also enhanced significantly ( IC,,; [ 0.286 s 0.
196 ]ug/ ml, P <0.01). At two months of the injection, third one nude mice ( 2/6 ) that injected with 2 x 10? the SNU-5-
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V12 cells formed xenotransplanted tumor, but only minority nude mice ( 1/6 ) that injected with 2 x 10* the SNU-5 cells

formed xenotransplanted tumor. Conclusion: A gastric cancer the SNU-5-V12 cell line with high metastasis was obtained. In

vivo and in vitro functions of CD44 ™ cell in the SNU-5-V12 cell line significantly increased. It could provide a valuable cell

model for target therapy of gastric cancer stem cell.

[ Key words ] gastric cancer; cancer stem cell; metastasis; CD44
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1 SNU-5 1 SNU-5-V12 Raik B EAMAS( x200)
Fig.1 Morphology of gastric carcinorma
SNU-5 and SNU-5-V12 cell lines ( x200 )
A :SNU-5 cell line; B:SNU-5-V12 cell line

2 RERAKT PKH26 $& SNU-5-VI2
ZRRERRER A AR x 400 )
Fig.2 Spheroid cells of SNU-5-V12 cell line stained with
PKH26 detected by immunofluorecence ( x 400 )
A:1d;B:3d; C:6d; D: 11d

F1 RXHAREARN CD44 F1 CD90 7£ SNU-5 1 SNU-5-Vn ZHRHERIFRIZ( % )
Tab. 1 Expressions of CD44 and CD90 in SNU-5 and SNU-5-Vn cell lines detected by flow cytometry assay ( % )

SNU-5 SNU-5-V3 SNU-5-V5 SNU-5-V7 SNU-5-V9 SNU-5-V12
CDh44 8.96+1.2 36.4+£2.0 40.5 0.5 64.5+1.5 68.6+£2.4 72.9 1.5
CD90 5.28£2.0 3.50+£0.5 1.45+2.5 0.56 £0.4 0.32+0.2 0.2+0.1
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Fig.3 Expressions of CD44 in SNU-5 and SNU-5-V12

cell lines detected by flow cytometry assay

%2 SNU-5 #1 SNU-5-V12 4HAatk CD44 " 4HAE . CD44 ~ 4R F0E A 4A A A B BR 4R B 4 n )
Tab.2 Numbers of CD44*, CD44~ and parent cells formed spheroid in SNU-5 and SNU-5-V12 cell lines( 7 )

SNU-5 SNU-5-V12
Cell line
CD44 " cells Parent cells CD44 ™ cells CD44 " cells Parent cells CD44 "~ cells
Spheroids/500 cells 102 £5.0 98.5+3.5 35+4.0 139.5 £8.5 86 +4.0 58.5+2.5

&3 SNU-5 70 SNU-5-V12 fffItkAY CD44* 4Aff . CD44 ~ ZHREFIEARBIBREN D n )
Tab. 3 Invasion abilities of CD44* , CD44 - and parent cells in SNU-5 and SNU-5-V12 cell lines ( 7 )

SNU-5 SNU-5-V12
Cell line
CD44 " cells Parent cells CD44 ™ cells CD44 " cells Parent cells CD44 "~ cells
Invasion cell 200 £2.0 80.6 4.5 129 £3.0 329.5+7.5 215 +5.0 184.3 +4.5

%4 SNU-5 #1 SNU-5-V12 ZHBa#kA) CD44 * 40 R . CD44 - 40 B F 35 25 40 B e I £ B g 24tk
Tab. 4 Drug-resistence against cisplatin for CD44* , CD44~ and parent cells of SNU-5 and SNU-5-V12 cell lines

Concentration of cisplatin [ p,/( pg * ml™" ) ]

Cell 1Gs,
0.05 0.1 0.2 0.4
SNU-5
CD44 " cell 84.5+0.035 76.5£2.5 71.5+1.5 26.0+2.0 0.196
Parent cell 81.0+6.0 50.0+1.0 19.5+1.5 2.1+0.1 0.098
CD44 ™ cell 67.5+2.5 45.0+£3.0 12.5+1.5 1.0£1.0 0.070
SNU-5-V12
CD44 " cell 88.0x2.5 79.0+1.8 75.5+3.8 20.1 1.1 0.286
Parent cell 73.5+1.5 52.8 +3.7 12.4 +1.5 3.1+£1.9 0.125
CD44 ™ cell 67.5+2.6 43.9+£0.7 9.8+1.2 1.3+1.6 0.068
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TR | SEAS AN B 5 AR 81 %) P JE - 400 it 3 B 55
MIECEYE, CD4A4 ~ 4100 PR e = i g 1= 40 i it 1 350088
PERIL . CDA4 ™ 40t 0 3 BORPEAT A Bobve 40 g )
SEI “ & hn 7. BB O SNU-5-VI2 40 Jift %
CDA44 * 4t Ay i3 T4 .

%5 $E%h SNU-5 70 SNU-5-V12 ZHBf#k CD44* |
CD44 ~ FIE A MR A BB RE( n )
Tab.5 Number of tumor-bearing nude mice injected with
CD44* , CD44~ and parent cells of SNU-5 and
SNU-5-V12 cell lines ( n )

Injected cells Time after injection( ¢/month )

Cell lines

(n) | 5 3
SNU-5
CD44 " cells 2 x10? 0/6 1/6 1/6
2 x10° 0/6 0/6 2/6
2 x10* 0/6 1/6 1/6
CD44 ™ cells 2 x10° 0/6 0/6 0/6
2 x10° 0/6 0/6 0/6
2 x 10" 0/6 0/6 0/6
Parent cells 2 x 10? 0/6 0/6 0/6
2x10° 0/6 0/6 0/6
2 x 10* 1/6 2/6 2/6
SNU-5-V12
CD44 " cells 2 x10° 0/6 2/6 3/6
2 x10° 0/6 2/6 3/6
2 x10* 1/6 4/6 4/6
CD44 ™ cells 2 x10° 0/6 0/6 0/6
2 x10° 0/6 0/6 0/6
2 x10* 0/6 0/6 0/6
Parent cells 2 x10° 0/6 0/6 0/6
2 x10° 0/6 1/6 1/6
2 x10* 2/6 3/6 3/6
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