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Anti-HSP90 antibody promotes the anticancer effect of cisplatin by inhibiting
human gastric cancer stem cells through internalizing e HSP90
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National Cancer Center/National Cancer Clinical Medical Research Center/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100021, China)

[Abstract] Objective: To explore the promotive effect of anti-HSP90 monoclonal antibody mAb 28C10 on Cisplatin (DDP) inhibiting
malignant biological behavior of human gastric cancer PAMCS2 cells by targeting tumor stem cells and the possible mechanisms of
action. Methods: Human gastric cancer PAMCS2 cells were treated with 28C10 alone or in combination with DDP. Then, the serum-
free pellet-forming ability, clone-forming ability, migration and invasion ability of PAMCS2 cells were detected by different
experiments, and the effects of 28C10 on the malignant biological behaviors of PAMCS2 cells and the synergistic anti-cancer effect of
28C10 and DDP were detected by CCK-8 method. The expression, localization, eHSP90™ subgroup ratio of HSP90 and eHSP90
(extracellular HSP90) in PAMCS82 cells and the effects of 28C10 on ALDH', CD44", eHSP90" subgroups of PAMCS82 cells were
detected by cellular immunofluorescence and flow cytometry. The changes in HSP90, stemness-related proteins and PI3K/AKT/mTOR
signaling pathway in PAMCS2 cells treated with 28C10 were detected by WB. Results: eHSP90 was expressed on the membrane
surface of gastric cancer PAMCS82 cells, and there were about 2%-3% of eHSP90" subgroup cells. eHSP90" cells were mostly
co-positive with ALDH™ or CD44" cells. 28C10 significantly inhibited the ability of pellet formation, clone formation, proliferation,
drug resistance, migration and invasion of PAMCS2 cells; moreover, the effect was more obvious when combined with DDP (all P<0.05
or P<0.01). Flow cytometry analysis showed that 28C10 treatment significantly inhibited the number of eHSP90", ALDH" and CD44"
subgroups of PAMCS82 cells (all P<0.01). Immunofluorescence assay showed that endocytosis of eHSP90 occurred after 28C10
treatment. WB results showed that the expression levels of eHSP90, CD44, ALDH and the expression of stemness-related proteins

[BEe&WmB] EREMREAFESE EIH % B (No.81773170;No.82073278) 5 [ 2 2 ) 2 5 52 2 5 e FRE AR5 1397 TRE %5 Bl H (No. 2021-12M-
1-067) s b3t F AR R A 4T 20 H 8 B (No.7222012)

HEBEN]  AHT(1995—), 2z, Bl AR, 2 SR 4t Al 2 JMig ok A R FE LRI R 9T E-mail: 18331052172@163.com

[BE1EH] 15958, E-mail: ran_yuliang@126.com



b

FINET, 55 . $THSPOO AR IE 1L A 1k eHSPOO H 1| A 15 Jie 140 L - 572 e BB PO 70 e R . 0285 -

OCT4 and SOX2 were decreased (P<0.05 or P<0.01). Conclusion: 28C10 can target ALDH' and CD44" tumor stem cell-related
subgroups of gastric cancer PAMCS82 cells, internalize eHSP90, reduce the level of total HSP90, and inhibit PI3K/AKT/mTOR
signaling pathway, thereby effectively inhibiting stemness, drug resistance and other malignant biological behaviors of PAMCS2 cells

and synergistically improving the anticancer effect of DDP.

[Key words] gastric cancer; PAMCS?2 cell; cancer stem cell; eHSP90; 28C10; targeted therapy; cisplatin
[Chin J Cancer Biother, 2022, 29(4): 284-293. DOI: 10.3872/j.issn.1007-385x.2022.04.003]

B e I R0 A T B T, AR = KB
JiEM s 4 BRAE 2945 100 758 19 9% 151 AT 60 7 9 B
B, T B B BRI R AR 2B AT
2k, SEUE I B SRR 30%Y. B
T4 2 AR R AR B R AN R I R BT R 22—
TAKAISH %57 2009 4F & IR AE B i 40 2 e 2h 4
BIRSE N R RRIE R B T . S
— RANH TR, B T 40 M B A A 3 35 A
Z g Re, 5 B R R A KR E I RT,
A& 5| D 15 e T P A 28 1 T 24 RN A R 1 SR B i
DRI, IR] g At B8 e T 400 3R AT PR SR 1l 9 97 5 B
i R IR IRIG T A RS . O A T
SRR TE IR 1k AR R R I R R, AN TR TR
iR - A B AE 25 B IR I R B R A EAE T, HL R
T 48 B 19 AS [F) I 3 2 18] EL A RTS8, A () £ g
2 B A AT AT A B A DT ARG 52 3 1 245441
R S IR, 6 B g T 40 B 3R AT R ) ¥ T T [
SN ERIA A= R e R =L X 1=
Wi, " fie 5 A7 A% kb 3 ok 400 ) B e T 2 i SR 0 3 9 [
7 i e B VR TT RO B .

HSP90 & — i i B AR 51 [ ROME 7 AR B
HAEZ PR Hh R0k, T AEAE T A0 N A a4k %
Mo b, BO7E B R R R AR R B R OR 1 OB E
R, 22 T 9T 45 R W, e B 3 LI o HSP9O
MRIEEE EH, HFEARBUS ML, Box fiFE
HSP9O (1) & & 7] LLAE A Mg 2 B ) — 2 F% 18
B2, I [H] 7R T eHSPOO AT AE7E IR 156 4% . &2
RAHEPUATT R A T OB R A P, fE LR
S LA 1 M| i o B4 R T R R A AL B R
b3 eHSPOO™ 41 g A7 ¥ 35 11 T 41 fu e P . eHSP9O0 7]
RE B VRN B 6 7 TR0 B T4 B RE m 96 9T 1Y)
BrEE S B ORI T, (B B HTRR W) eHSPOO A 7T
B LR RS £ . KB AHT 706 228 it
T A 2% 1) —Fk HSPOO B 5g [ 47144 28C10 1 [ 4b
eHSP9O, PR s . xif 15 ¥ T4 B i/ F AHL A, LS Z
PrAR e P [ 4k o7 S8 35 48 =T R AT AR 2 B i b
A I B A VR T R AR

1 MR5EZE
1.1 ##

N B i PAMCS2 4 ifd o [ 2= 2 ) 25 e i e =
Bt 41 il S 53 AR ) 2 S B = AR AF, HTHSPOO HifA Ay
AV 92 5 7 A% 15 2] 8 R S IR0 HSP9O ) 2%
IR B 28C10 . Aldefluor™ 48 I 12k 75 &0 T hn 5=
K Stem cell Technologies /A 7] , FITC-CD44 it {& 1 T
eBioscience /A 7] , §iL /& ab13492. ab115641. ab51037
¥ T Abcam 2> W, $1 & 2890S 4900S. 42498
4228S. 2920S. 4060S. 2983S. 5536S ¥ iy T CST 2
Ao LA 10162R W T 1 B R 20w, 2 5 i 1 3% [
BD A ] , Transwell /> % ¥ T~ 3 [E Millipore A & ,
0.1% &5 i S0 T I R E R AR A 7], H
FEAF Yk Z T Sigma 2> 7], CCK-8 A F H A A
=42 FT, bFGF .B27 .EGF ¥JIJ T Invitrogen A 7] .
12 AX@miERERETEALERE D REAN
HSP90 /£ PAMCS2 %@ it ¥ 9 % ik

$ %5 Hi A K 1 PAMCS2 4 i 61 75 B0 4 1t 2
VAR GH i %5 5 & 1x10°4>/mL, K 1 pg — P abl15641
TN T mL 4 B, 5= IR 38 ' AR FE 30 min, 5500
W3 %, LL500 ul PBS 5, 37t Q4 M A3 43 B 4

T %5 A K 11 PAMCS2 241 it 1] RS 26 4 o 25 90
B A B % B & 7.5%10° AN /mL , A 200 pL/ L3R
FRAF I Fr 1 24 FLAR (1.5x10°4N/4L) , 5286 20 0 R 2 %%
—HR, T 37 °C 5% CO, iF48 th 15 7% 24 ho SLERZH M
200 uL/ALI— T ab13492 (12200 #F%) , B T 37 °C.
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