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CD90 " cancer stem cells may influence metastasis and prognosis of gastric cancer
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Key Laboratory of Molecular Oncology, cancer Institute, cancer Hospital, Chinese Academy of Medical Sciences, Peking
Union Medical College, Beijing 100021, China; 2. Department of Abdominal Surgery, cancer Hospital , Chinese Academy
of Medical Sciences, Beijing 100021, China )

[ Abstract ] Objective : To isolate and identify the cancer stem cells from gastric cancer cell line SNU-5, and investigate
the influence of CD90 * cancer stem cells on the metastasis and prognosis of gastric cancer. Methods: Non-adherent cul-
ture and PKH26 staining was used to determine whether there were cancer stem cells in human gastric cancer cell line
SNU-5; Flow cytometry analysis was performed for identification of positive cells with stem cell markers within parent
SNU-5 cells and sphere cells; CD90 * SNU-5 cells were sorted to identify its biological characteristics in vivo and tumorige-
nicity in vitro. Ninety-five cases with gastric cancer selected from cancer Hospital, immunohistochemistry was applied to
detect CD90 expression in human gastric cancer. Results: The single PKH26 positive cell was observed in spheroids after
SNU-5 cells were cultured for 11 days and CD90 could be co-stained with PKH26 in the spheroid cells, a dye indicating
the characterization of stem cells. Serum sphere culture can enrich CD90 * SNU-5 cells by 6. 1 times. The sorted CD90 *
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SNU-5 cells presented higher self-renewal ability ( sphere formation rate : [7.7+1.11% vs[1.3+£0.41%,[ 1.8+
0.3 1% ,P<0.01), higher invasion ( the number of invasive cells [283.3+£30.2 ]ws[48.0+7.5],[156.7 7.2,
P <0.01 )than CD90 ~ SUN-5 cells and parent SNU-5 cells. Only 2 x 10* CD90 * SNU-5 cells can form tumors at 6 weeks
(4/6) in severe combined immune deficency ( SCID ) mice, whereas at least 2 x 10* CD90 ™ SNU-5 cells were needed to
form tumors at 10 weeks ( 1/6 ). Immunohistochemical results showed that CD90 expression was significantly associated
with distant metastasis of gastric cancer ( P <0.01 ). The survival rate of CD90 positive gastric cancer patients is obviously
lower than that of CD90 negative patients ( P <0.01 ). Conclusion: CD90 " cancer stem cells in huamn gastric cancer

cell line SNU-5 show increased self-renewal and invasion abilitities, which are related to metastasis and prognosis of gas-

tric cancer.
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Fig. 1 Sphere formation of PKH26-labeled
SNU-5 cells in serum-free suspension medium( x 400 )
A:1 d,a single PKH26-labeled SNU-5 cell; B:3 d,cell division;
C:6 d,sphere formation;D:11 d,a mammosphere

derived from one PKH26-labeled SNU-5 cell
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1 CD90 5 PKH26 (&5 %200 )
Fig. 2 Co-staining of CD90 and PKH26 in sphere
cells detected by immunofluorescence( x200 )
A :Nucleus stained with DAPI ( blue );
B:Cell spheres stained with CD90 antibody ( green );
C:Cell spheres stained with PKH26 ( red );D: Merge

.
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Tab. 1 Expression of cancer stem cell markers in SNU-5 cells and sphere cells detected by flow cytometry ( % )

Cell CDh44 ESA CD90 CD133 CD24 0CT4
SNU-5 98.9+0.9 98.1x1.4 1.3+0.3 0.3+0.2 35.2+1.7 4.8+1.2
SNU-5 sphere 99.2+£0.7 96.3+1.9 7.9+0.8" 0.5+%0.2 1.3+0.6 3.3+1.1

*P <0.05 vs SNU-5 group
2.5 CD90*SNU-5 % fits LA & 3% 4942 £ AL A
SNU-5 cell SUN-S5 sphere cell Transwell {22845 (18 5 ) .78, CDO * 41 il 17

% > ZEAN R ( 2833 £30.2 )4, CD90 ™ 41 it I 3 7
= . ] . AN R A A M K i) (48.0 £7.5).(156.7 =
3 ] ‘ 7.2 ). CDOO* 4 M (¥ (2 28 i 1 W .98 T 2 Ak 240

fifl, CDOO ~ 40 fitd 1) f=2 22 BE 1 FH AR TR A 4n fitg, AL

e R T T CDO0* AL 22 HE J3 55 DO 1 ) 22 5 FL A7 ]
CDIOFITC CDO0FITC S5 Y1 =8.557.P <0.01 ).

+ _ 4 e @ = Jiz 2b
H3 st @A CD90 7 SNU-S 2.6 CD90*SNU-5 zm e SCID R A & 57 Ak

S 74 o Bl R 4 L e B 3R 43i% SNU-5 4 i Y CD90 * 4 il 1 CD9O ~ 4
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- 50 Tab. 2 Tumorigenicity of CD90* ,CD90 "~ and parent SNU-5
Q
g ig cells injected subcutaneously into SCID mice{ n )
=
£ 20 Injected Time after injection ( ¢/week )
< 10 Group
i ’ cells 4 6 8 10
GoR) Baew RO CDY0* cells 2x10°  0/6  1/6 /6 2/6
B4 CD90"SNU-5 48Hf1.CD90~ SNU-5 ZHf. 2x10° 06 1/6 16 2/6
FAR SNU-5 fia B EHAE S ELB( %400 ) 2 x10* 0/6 3/6 3/6 4/6

Fig. 4 Comparison of self-renewal in CD90 ",
CD90 " and parent SNU-5 cells( x400 )
A :FACS sorting scatter plot;B:Comparison

of sphere number in CD90~ .CD90* and parent 2 x10°* 076 0/6 0/6 176

CDI0 ™ cells 2 x 10 0/6 0/6 0/6 0/6
2 x10° 0/6 0/6 0/6 0/6

SNU-5 cells; C:CD90 ™ SNU-5 cells sphere ;D :Parent Parent cells 2 x 10> 0/6 0/6 0/6 0/6
SNU-5 cells sphere; E:CD90* SNU-5 cells sphere
“"P<0.01 vs CD90 "~ and parent SNU-5 cell groups

2 x10° 0/6 0/6 0/6 0/6
2 x10* 0/6 0/6 1/6 3/6
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Fig. 5 Comparison of invasion capacity of CD90~, CD90* and parent SNU-5 cells ( x200 )
A:CD90 "~ SNU-5 cells;B:Parent SNU-5 cells;C:CD90* SNU-5 cells
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Fig.6 Expression of CD90 in gastric cancer tissues detected by immunohisto chemistry( x 400 )

A :Positive expression of CD90 in gastric cancer tissues;B:Negative expression of CD90 in gastric cancer tissues;

C:Negative expression of CD90 in gastric adjacent cancer tissues

3 4 it

EE AN AL X &S R N & /NN
CSC HYHEIE . [ 2003 4F 36 [ % BOR K22 B ik
i AN FLR R 8 43 85 S5 5E CSC LIk, Bl
TEZ RSz R B gt 4 R IE S CSC TR AE . X &
T S A g CSC RS R BT, CSC 240 T G, 1,
bR B A = BUE SN, i A BUIH T 5 DNA &
2 BRAR 28T BE S AR B Ak T A e, I
CSC 7e il 5% F 2 & it 25 K Wi ) ok 5 B4
o IR L, &Ry r 67 Ja , o i Az 4 nl BY
SASEN IR (R bR R A R T LA A B

FH 25 MEERS , X e Ll AR A

H ¢ T 8 T 40 0 /9 0F 75 i b TR R B
B, X s i F s b B T A0 AR G gt
R kR R0 S48 5 R A O Y 3R
WA, 2009 4F, Fukuda %5020 % i =20 40 i A
St G 40 L 22 MKN45 i SP 4R i #4171 4
B, R PSP 4 i E SP 41 i B 253k ABC s
FH 3L R ( MDRI 1 BCPRI ), 314 8 & 0 AL )7 i 25
PRI N OB 7, 100 4~ SP 41 g BP AT SCID BB
JE . BJE, A MR IE M NE A8 B
CD90 * B T- 40 ' >} ESA*/CD44 " %5 T 4
i 22 T s A 6 A A R AR N B A



LR, . A CDOO AT A B A 0 B P B 235 -

&3 CDY0 7£ 95 BB RARAHHIRIE
RESBERKSHHEXE n)
Tab. 3 Expression of CD90 in 95 gastric cancer
tissues and its correlation with clinical pathological

parameters of gastric cancer{ n )

Score of CD90

Parameter Case expression P
0 1
Gender 0.479
Male 70 42 28
Female 25 17 8
Primary tumor ( pT ) 0.590
pT1 1 1 0
pT2 30 21 9
pT3 47 27 20
pT4 17 10 7
Lymph metastasis( pN ) 0.899
pNO 11 7 4
pN1 23 15 8
pN2 35 20 15
pN3 26 17 9
Distant metastasis( pM ) 0.011
pMO 84 56 28
pM1 11 3 8
Differentiation 0.475
High 2 1 1
Moderate 13 10 3
Low 80 48 32
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8ot i
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40

Survival rate (%)

20

10 20 30 40 50 60
Time (t/months)

7 Kaplan-Meier 4347 CD90 3R i
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Fig.7 Relationship between prognosis of patients with gastric

cancer and CD90 expression analyzed by Kaplan-Meier
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