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Monoclonal antibody 18H12 suppresses the self-renewal and invasion of PAMC-82
gastric cancer stem cells

YANG Ting', SHU Xiong?, SNU Lixin', YU Long', SUN Lichao', YANG Zhihua', RAN Yuliang' (1. National Cancer Center, National
Cancer Clinical Medical Research Center, State Key Laboratory of Molecular Oncology, Cancer Hospital of Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100021, China; 2. Beijing Jishuitan Hospital & Beijing Orthopaedic
Trauma Research Institute, Beijing 100021, China)

[Abstract] Objective: To investigate the effect of 18H12, a functional monoclonal antibody that can target gastric cancer stem cells, on
the self-renewal and invasion ability of gastric cancer cells. Methods: The gastric cancer cell line PAMC-82 was used as cell model, the
expression of ENO1 (enolase-1) on the membrane surface of its parental cells and enriched stem cells by sphere culture was detected by
Flow cytometry. Flow cytometry was used to separate ENO1" cells and ENO1" cells to detect their self-renewal ability and invasion ability.
With the commercial ENO1 antigen and antibody as the samples, ColP (co-immunoprecipitation) was used to verify whether 18H12
antibody targeting ENO1 could able to accurately recognize ENOI1. After being treated with 18H12 for 12 h, 24 h and 48 h, the self-
renewal and invasion ability of PAMC-82 cells were detected by methylcellulose pelletization experiment and Transwell chamber
assay, respectively. Results: Flow cytometry showed that the expression of ENO1 on the membrane surface of PAMC-82 sphere
cells was significantly higher than that of its parental cells (P<0.01), so ENO1 could be a potential target for targeting gastric cancer
stem cells. The self-renewal ability and invasion ability of the sorted ENO1" cells were significantly stronger than those of the ENO1-
cells and the parental cells (P<0.05 or P<0.01). 18H12 antibody could accurately recognize ENO1, which was consistent with the
commercial antibody recognition band. 18H12 could significantly inhibit self-renewal ability and invasion ability of PAMC-82 cells
(P<0.01). Conclusion: Monoclonal antibody 18H12 can significantly inhibit the self-renewal and invasion of gastric cancer stem cells
and is expected to be a candidate antibody drug targeting gastric cancer stem cells.
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A ENOI1 $Li& 4 H 5% [H ABcam A & , BAR I E AL
fiff Chorseradish peroxidase, HRP) 45 i i 3£ Pt % 1gG
W B A A TAEARA A, FITC- L £ 41/ B 1gM
(p chain) i H Jackson A 7] , Transwell /)N %5 1 5 5%
Millipore 2 7]
1.2 PAMC-82 tm it # mi 3k 35 5=

2 W SCHR [ 7] 89 77 233847 PAMC-82 4t ffd 1) st 35k
IR o FEAL TR A KA ) PAMC-82 24 i FH JER T 3
Pz AN, )25 AT 2% B 2 2x10%/ml (1 41
%, 5 T8 EGF (20 ng/mD) . bFGF (20 ng/ml) .B27
(1:50) F1 -5 2 i % (2 mmol/L) ff) DMEM-F12 il

ERFRHE Y, T 37 °C.5% CO, WA h 92 7~10 d J5
T 5 SEBRAR I Bl (sphere cell) A3 = 4H B AAS I o
1.3 & X K450 PAMC-82 ta it it % & ENOI 49
F AR KF

FH JRAE T Ao 0 £ 26 K H 1 PAMC-82 41 i B S 401
J =V, I W A Bk B 77 (1) PAMC-82 41 4 K
1 000xg 50> 5 min J& H PBS ¥ 1 ¥, 5 & 4R i
% 1x10%ml, i X ENO1 —$§ 1x10%100 pl, 37°C#E ¥
5 1 h, PBS ¥ 2 ¥k, Fl FITC Arid i —PrlE 6% &
30 min, PBS % 2 X, 1 500 ul PBS F &, i =040
PGHAT AN AN 5347
1.4 #%.9% 2502 5% 35 (co-immunoprecipitation, ColP)
¥4 18H12 4§ 5+ 132 %] ENOI1

W — > T75 i) PAMC-82 48 it (Bl & LA
AL ENOL HUFE NFE S, DN e B BRI 77, UK _E ik
& 30 min, % 5% 10 min, 100 000xg & > 5 min, 3 E
MR . 4B RAERIIN 20 pl B HE G, 4 °CHE
TG AT E 1 hC 2 i 7 - 3 IERE G=10: D),
6 000xg &0 5 min, WHL & . EP & I 20 pl B¢
JEHE G A1 10 pg 18H12 83 ENOT v AL s B X
R AR ) B 1) BR 1gG . PBS T 38 B4R R 2 100 ul,
4 °CTH 5 IR G232 8 ho W TRWL B 41 o 24 1
BN C AR B BRI AR, 4 C T H H IR G 3R
513 % 6 000xg &5 0> 5 min, & L& . 1A 300 pl
PBS, 6 000xg &> 5 min, 7 i, PBS ¥E% 2 K. HL
20 pl BERFIIN 20 pl #9238 J7 IIAE 282 i i, ik 7K &
5 min, J5 34T SDS-PAGE £ i, = iR B 12 h J5 TK
SRR 242 88 | ENOT —H1Ei# 18H12(1:2 000),
4°Cid. ¥ H TBST $¥E¥% 5 K (5 min/ik), T/KF
FEIR 4 A2 48 8 - HRP #5019 2 $t & —P1 D-G-Rb
(1:10 000, E 0¥ F 1 h, 55 F TBST A1 PBS ¥4
S Mk A BT R B T BE BT AR 18H12 4 S B2
B REEERPEAEEY, §inT L 18H12 Al
F AL ENOT kiR il [ — > & H ENO1.

1.5 & K@i K5 %t PAMC-82 %8 & % 9 ENO1 4=
ENO1 #mfe.

i 2 i A s B0 PAMIC-82 41 it o, B 41 it
B, BL 1 000xg B0 5 min Ji ] PBS ¥E 17, A
ENO1 —#1(1:100), BRI 5 1x10%/ml,37 °CiEbl
15 1 h, PBS ¥ 2 ¥k, H FITC A5 ic i) —HT(1: 1 000D
EJEHF H 30 min, PBS ¥ 2 X, H  1%BSA (1] PBS
HESE, BRI &k ENOT M ENOT 4l .

1.6 ¥ A4 & R R 554 M) PAMC-82 4@ i 69 B
B &1

43145 201 ENO 141 i . ENO 14 Jifd Fl 2 AL 41

L LA 53102 AN /LB T 24 FLAR , FH 75 0.8% FH S 41 4k



b

Wl % . S E BB 18H12 1 PAMC-82 H i T-4H Mfd i) | J S 9T IR 22 Ak 70 . 1083 -

R IMTE BT 37 °C . 5%CO0, ¥ 48 K5 9% , 517
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3. N H SPSS13.0 B AF 0 Hidi kAT Ab B, IEZ 4>
A (T S EE L v s o, 411 22 7 LU BCR H oA 56 o
PAP<0.05 8 P<0.01 LR ZEFH G52 L.

2 # R

2.1 ENOI £ PAMC-82 # I 78 F tm it t7 & 40

2.1.1  JRER¥E 5 5 PAMC-82 4 Hi fiE % T ENO1 % & &
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A: Expression of ENO1 on membrane surface of PAMC-82

parental and sphere cells; B: Comparison of ENO1

expression on membrane surface of two kinds of cells
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Fig.1 Expression level of ENO1 on membrane surface
of PAMC-82 cell after sphere culture
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A: The sphere of PAMC-82, ENO1", ENOLI" cells (x40); B: The spheroid number of the three types of cells
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Fig.2 Self-renewal assay of ENO1* and ENOT1" cells



+ 1084 -

rh R AE IR T 2k &, 2020, 27(10)

2.2 ENOl'@feiz &4 ) 2% & T ENOl 4@ fe
Transwell /> = 3545 0 25 52 (B 3) .7~ , ENO1 4

o )12 22 68 0 A B o AR 4 (/=7.725, P<0.01),

ENO14H {28 5e /1 W WA T SR A4 (1=27.82,

Parental cells ENO1" cells

P<0.01). Z5H%8,ENOLI 41l 5 ENOL M EL A 5
RSB IIR 28 HE 7, BT LLENO 1Yl i B A5 12 28 fE /13 1
i 988 - 40 O AR5 E , 33— 2D AERH ENO1 7] g PAMC-82
41 1) i T AR B4

B
oo T ¥uemc L Wy
o g ‘vguu % - -
SR e o b=
sen £ So 8
s b &= %5 5
» o 7
S g
- F P T - E
.c‘ uo,f i ] 0
ENOLI" cells Parental ENOI* ENOI-

“P<0.01 vs Parental cells; 2“P<0.01 vs ENO1"cells
A: Invasion ability of PAMC-82, ENO1", ENOI" cells (x40); B: Comparison of the number of invasive cells among three types of cells
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Fig.3 The invasion ability of ENO1* and ENOT1" cells
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Fig.4 Verification of 18H12 specifically recognizing ENO1
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A: The spheres of PAMC-82 cells and antibody treated cells (x40); B: The spheroid number of PAMC-82 cells and antibody treated cells
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Fig.5 The effect of 18H12 on self-renewal ability of PAMC-82 cells
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A: Results of cell invasion in PAMC-82 cells and antibody treated cells (x40); B: Comparison of the number of
invasive cells between PAMC-82 cells and antibody treated cells
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Fig.6 The effect of 18H12 on the invasiveness of PAMC-82 cells
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