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Abstract ; [ Objective ] To screen and identify monoclonal antibody (mAb) which recognize gastric
cancer stem cells from mAb hybridoma library which against human gastric cancer stem cells,and
to test inhibit self-renew and invasive ability of gastric cancer stem cells,so as to provide candi-
date antibody drugs for stem cell targeted therapy of gastric cancer. [ Methods] Cancer stem cells
in SNU-5 cell line proved with serum-free medium,PKH26 stain and flow cytometry. Dual-fluo-
rescent, fluorescence-activated cell sorting (FACS) were used to identify 25G5 recognize gastric
cancer cells. Effect of 25G5 on gastric cancer stem cells were detected by sphere forming, tran-
swell assay and drug resistance analysis. [Results] SUN-5 cells could survive,proliferate and
form sphere cells in serum-free medium. The percentage of CD44" and CD90* cells population in
sphere cells were 72.4% and 8.55% ,respectively. Those percentage increased by 21.3 and 2.4
folds compared to SUN-5 parent cells. Cell immunofluorescence showed that antigen recognized
by 25G5 co-expression with CD44 and CD90 on cell membrane. Then we applied the FACS to
isolate 25G5* cells for sphere culture,invasion assay,chemosensitivity and tumorigenicity test.
The sorted 25G5* cell presented stem cell-like features,including self-renewal [sphere formation
rate: (21.420.3)% vs (12.3£0.7)%] ,invasion ability [the number of invasive cells: (244.5+13.5)
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vs (122.4+7.2)] and tumorigenic capacity and chemosensitivity. All these results demonstrated
that 25G5* cells were cancer stem cells featured with strong self-renewal , invasive and drug resis-
tance. In vitro functional assay showed that mAb 25G5 significantly suppressed the sphere forma-
tion ability of SUN-5 cells,with the inhibitory rates being 46.4%. MAb 25G5 significantly sup-
pressed the invasive ability of SNU-5 cells,with the inhibitory rates being 58.4%. [Conclusion ]
MAD 25GS5 is a functional antibody which against gastric cancer stem cells and could be the can-

didate antibody drug targeting cancer stem cell.

Subject words : human gastric cancer cell;cancer stem cell ;monoclonal antibody ; CD44;CD90
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Table 1 Expression of mAbs in SNU-5 cells and sphere
cells detected by flow(%)

Positive rate

Clone number Enrichment
Parent Sphere
4C2 5.20 3.50 0.7
25G5 6.00 17.10 2.9
25A9 3.68 8.38 23
25A3 1.13 4.08 3.6
23G5 11.90 8.70 0.7
17G12 8.00 3.04 0.4
12D6 4.20 5.30 1.3
11H5 3.58 2.55 0.7
11D12 7.50 5.00 0.7

222 R BHERE FE T @A E S CDO,
CD44 3£ % 45

h T DR 3 PR 2% 380 BT AR A5 A S R )
9 T A0, FRATTARR DN 3 Bk 4% 3898 BT AE SNU-5 3%
A% Je sphere 411 i P 5 E T 40 L AR 25 4 CD9O
CD44 fy 3R IK 15 DL (Table 2), 4559 & /8 SNU-5
sphere 2 i Hf* CDOO* 4t Jifl % 3k LU 54 9.4% , L4t
25G5 U5 40 i LB Sk 22.2% , PR A 3k e b A
7.72% B GEA A rh A gL 9] (2.66% ) H = 2.9 1%,
SNU-5 sphere 41 it ' CD44*4f g % ik L4510 80.2%,
BB 25G5 YA LR 28.6% , W A 2L gL L 4]
25.1% , R A M AL e ] (0.8% ) $i =5 31.4 1% .
X A0 240 B G0 28 2 GG I 45 R WoR BT 2565 5
CD90 ,CD44 7£ SNU-5 JE A4 I 2 47, 4 7m Hde
25G5 &R 5 CDO0* .CD44 ity B 98 1 40 B i1 2 4t
(Figure 1),
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Table 2 Co-expression of CD90,CD44 and mAbs in SNU-
5 cells and SNU-S5 sphere cells( % )

Co-expression of mAbs Co-expression of mAbs

Clone and CD90 and CD44

number

Parent Sphere Enrichment Parent Sphere Enrichment

4C2 0.80 2.80 3.5 2.80  3.60 1.3

25G5 266 7.72 2.9 0.80 25.10 31.4
25A9 3.05 3.82 1.3 1.62 592 3.7
25A3 239 451 1.9 1.08 243 23

23G5 230 5.10 2.2 270 412 1.5

17G12  1.84 8.30 4.5 3.67 1290 3.5
12D6 1.80 2.74 1.5 0.80  3.30 4.1
11HS 1.30 244 1.9 0.80  3.55 4.4

11D12  0.70 3.24 4.6 280 450 1.6

DAPI

CDh44

DAPI

Figure 1 Co-localization of CD90,CD44 and 25G5
in SNU-5 detected by cell immunofluorescence
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2.3 25G5 BEIR A4 i B A BhyE T 4
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23.1 25G5 £ HuaR ) 49 a e B A A 98 T
e B & AR A

K FH 4t e g = 43 18 B R AL SNU-5 2%
AN A 43 Y 25G5 4RI 25G 54 il
FEA YN M AT 0 M Bk B 77, 45 1
7N, 25GS5 I BUIK R (21.420.3)% , W]
BT 25GS 40 (12.3+0.7)% F1 3 7S 40 Jifd
(16.1£1)% (P<0.05) (Figure 2), # B 25G5*
20 A S A 40 D 25GS 40 i B A T o Y
B IR TEFRE 1, E A e T A0 R AE
232 25G5 # 3R A 8 i AE 2 AE A
B& T 25G5 A= F At

Transwell /N 7% K I L SNU-5 & A&
Y1 433 A 25GS 425G 54 it A
FEAM MR ZERE I SE G, S5 R R 2565
i B AR 22 4N B KR 244.5+13.5/41 BF | B &
BT 25GS5 40 (122.47.2/40 8 ) Fil 26 A 41
ML (143.2+6.4/#L5F ) (P<0.01) (Figure 3),
F Y 25G5+ 4 JfL 55 S5 A 4l B A 25G5 4 il
HAT B2 280877 .
233 25G5 4R R oY g e B A Y B T
an e & it 25 M A A

K A CCK-8 2 46 I AN [] e J&2 1y It 411
X 25GS 0L SR AS ML AT 25G5 40 il i) 52
M, 459 R, 25G5 4 i | 3 AR 41 i
25G5 - 4i Jifd /) 1Cs 43 51 24 0.285wmol/L,
0.155wmol/L .0.094pmol/L, #2755 25G5+4H
0 Fy i 24 1 8 2 5 T 25G 540 il 2 S AR 4
il (Figure 4), 25G5 4 il Ge 4% HEHT 4 ) fig
71, BT e 40 )RR AE
234 25G5 S FAR R 6w e B A & 5
4 AiE

Bl Wy R N RIS S 56 G I 25G 54
AL AN 25GS AN ML BUR PE, FRATHE
T AR 25G5+ . 25GS % 3 A 41 il
43 3% FpF BALB/c /N B, 453 R,
25G5*4H i A N SO 4 BH 58 T 25654
I 0 S AS 20 0, 25G5 40 L 2x10° /> 4 Jifd 2
JE BRI B0IRE , 25G S0 A I, TSR AR 40
Mg 2x10* A~ 40 6 JEATS R BgiE | 1x10° 4~ 4H
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Note :A: the spheres of 25G5", parent and 25G57(*P<0.05) ; B: 25G5* cells(x
400) ; C:parent cells(x400);D: 25G5" cells(x400).

Figure 2 Self-renewal assay of 25G5*, parent and 25G5 cells
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Note:A: comparison of invasion capacity of 25G5*,

Figure 3 Comparison of invasion capacity of 25G5*, parent
cells and 25GS5~
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Figure 4 Comparison of the drug-resistence capacity of 25G5*,
parent and 25G5" cells
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JfL 6 FEALA 3 R (Table 3), W] 25G5+4
L ELAT 5 SO, ELAT R T 4 Y R AE
2.4 B 25G5 KM ThBERIBR R
2.4.1 3% 25G5 *F SNU-5 28 i & o i A% 5k
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K TG I35 e V7 B R vk B 97 SNU-5 AR
G B TR ESEImACAS TR B2 ) 25G5 B, W%
HXF SNU-5 SEAS 20 i sk A= K i sg i, 25

Table 3 Tumorigenicity of 25G5*, parent cells and 25G5-

Tumorigenicity

groups

Injected Time after injection(week)

cells 1 2 3 4 5 6

25G5* cells

Parent cells

2x10° 0/5  0/5 /5 215 2/5 2/5
2x10* 05 05 2/5 3/5 3/5 3/5
5x10* 0/5 1/5 3/5 55 5/5 5/
2x10* o5 05 05 05 05 05
5x10* 05  0/5 /5 2/5 25 2/5
1x10° 0/5 1/5 3/5 3/5 35 3/5

25G5 cells %10 0/S 0/5 05 05 05 05
7R AT 25GS Ak B4 A9 R R BN BE B AR TR E s<10° 05 05 05 05 05 05
ThE v /b, BB 25GS BE WM SNU-5 40 1x10°  0/5 055 05 05 05 05
JEL A BR 10 ) 2R 3K #1) 46.4% (P<0.05) (Figure
5), ¥R BRPT 25G5 RERE I B T AR A .
300

W
242 #3% 25G5 *F SNU-5 sphere 28 42 &
R R AL

Transwell /N2 B4 M B4t 25GS % SNU-
5 sphere 4l fii R 2268 h By, 45K R
(Figure 6), ZH.4T 25G5 A H o 09 41 it bt bt
PR B T 1R 28 28 o At e 50 e | SR
4T 25GS X SNU-5 41 e 1= 72 8 1 A B 1)
HIFER, S0 % = T ik 58.4%, bt 25G5
SEAD G 95 T A0 A D REPE B

FUAT I ARG )T B T BB TR
T AT ALRE N A K bR 4 2R P Y
AR AELXT iR T 4 M TG RE R T, AT S B
T35 e R LA R RIR YT IR WL, R A
P AST 25 0 R0 0 S PR W e, RE A8 22 Mk 1B
i R AR IR B AT A e I 2 R 1 A
A1 AN T GER A iR O 3, TR ST
PUAR IR 1 3R BAT W 26 AT AR T A, T A
BARITHe R . o, Aoy e 25 55 A AR
Mo S FDA e bl i bRl 1 25 ) 2 4
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Img/ml 2mg/ml

Figure 5 Sphere inhibitory of different concentrations of 25G5
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Figure 6 Invasion inhibitory of different concentrations of mAb
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AREAEFIAVIZ D, TN B L 55
BN T AR A O SR G I R 5RO i
A R T A0, K L BALB/e /NRR, B Eh ST
THUE T AR BRI AR e A
it L, 300 A8 40 G I 3 g R AT 1) S 5 | A0 A e ol
Sy WA R R ARAS O RAR S PEIR B e T 40
MEAPL, ARBF IR b — R B m A S e U
JE T 40 CD44 5 CD90 By Pt 25G5, #4T TR A
BT .

e, ALK SNU-5 41 i PKH26 4 (4 )5 17
TC MG B TR RE AR, e BEBR A 200 i v (SO B4 48
0, JEBH T SNU-5 W A2 7e b i T 40 ff . AR © A7 SC
BRI E , B T A A AR L CD44 1 CD90, [N i
FRAT SR Ui =X A0 R A I SNU-5 5% A 41 it A1
sphere ZHJifg th CD44 F1 CD9O0 19 KB 1% O, 45 R BoR
sphere 4l il 1 CD44* F1 CD90* 41 Jitg kb 51 53 %1l
72.4%H1 8.55% , HEEAUNML A B & T 21.3 £ A
2.4 1% VA EWF5E W] SNU-5 i E7E A B9 T4
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