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Hybridoma monoclonal antibody 4F11 recognizes CD90 " liver cancer stem cells
and inhibits their invasion

WANG Yun-xia', RONG Yan’, ZHANG Xiao-yan’, SUN Li-xin', YANG Zhi-hua', SUN Li-chao', Ran Yu-liang'
(1. State Key Laboratory of Molecular Oncology, Cancer Institute, Cancer Hospital, Chinese Academy of Medical Sci-
ences, Peking Union Medical College, Beijing 100021, China; 2. Affiliated Cancer Hospital of Guangxi Medical Univer-
sity, Nanning 530021, Guangxi, China )

[ Abstract ]

ticancer effects in vitro so as to provide antibody drug candidates for liver cancer stem cell-targeted therapy. Methods: Se-

Objective: To screen the monoclonal antibody ( McAb ) recognizing liver cancer stem cells and study its an-

rum-free suspension culture and PKH26 staining was used to determine whether there were liver cancer stem cells in hu-
man hepatoma cell line MHCCO7H. Expressions of 7 cancer stem cell biomarkers in MHCC97H cells and MHCC97H
sphere cells, and co-expressions of antigens recognized by CD90 and different McAbs ( 3G7, 4F11, 11C9, 15B7, 15D2)
in MHCC97H cells were examined by flow cytometry assay. The effects of McAb 4F11 on self-renewal and proliferation of
MHCCIO7H cells and MHCCI97H sphere cells were identified by serum-free suspension culture and CCK-8 assay. The
effects of McAb 4F11 on in vitro invasion and migration of MHCC97 cells was examined by Transwell assay. Results:
PKH26 staining results demonstrated that each MHCCO7H sphere cell was proliferated and differentiated from one single
liver cancer stem cell. The positive rate of CD90 in MHCCO97H sphere cells were significantly higher than that in parent
MHCC97H cells([ 18.0 £7.5 1% »s[ 2.3 1.0 1% ,P <0.05 ). McAbs 3G7, 4F11, 11C9, 15B7 and 15D2 all CD90 *
MHCC97H cells in MHCC97H cells with the recognition rate of McAb 4F11 in CD90 “MHCCI97H cells was ( 47.2 *
4.4 )% . The inhibitory rate of McAb 4F11 on MHCC97H sphere cells was significantly higher than that on MHCC97H
cells([29.4 3.8 1% vs[ 12.0 +2.2 ]% ,P <0.05 ), and McAb 4F11 extremely suppressed the sphere formation ability
of MHCC97H cells and inhibitory rate was ( 58.0 £20.8 )% . McAb 4F11 also significantly inhibited invasion and migra-
tion of MHCC97H cells in vitro ( inhibitory rate : [48.6+5.1]% and[ 47.6 +3.6 ]% ). Conclusion: Hybridoma McAb
4F11 can specifically recognize CD90 " liver cancer stem cells, and inhibit invasion and migration of liver cancer cells.
McAb 4F11 could be a antibody drug candidate for liver cancer stem cell targeted therapy.

[ Key words ] liver neoplasm; liver cancer stem cell; monoclonal antibody; 4F11; targeted therapy; proliferation;
invasion; migration
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Fig. 2 Expression of CD90 in MHCC97H
cells and sphere cells detected by flow cytometry
A: MHCCO7H cells; B: MHCCO97H sphere cells

F1 RAREARKET MHCCI7TH 40 R K H 4 Fa sk BhE T AR SWHIRIA( % )
Tab.1 Expressions of cancer stem cell markers in MHCC97H cells and sphere cells detected by flow cytometry ( % )

Group OCT4 ESA CD133 CD90 CD56 CDh44 CD24
MHCCO7H cell 1.2+0.5 0.4+0.3 0.1+0.1 2.3+1.0 2.1+0.6 99 +0.1 21.1+0.2
MHCCO7H sphere cell 0.9+0.9 0.5+0.2 0.1+0.1 18.0+7.5" 1.3+£1.0 99 +0.1 3.3+0.2

" P <0.05 vs MHCC97H cell group

%2 MHCCY7H Hia R H4pBk s CDI0 A E BHIRFNMES FRHEREER % )
Tab.2 Co-expressions of antigens recognized by CD90 and different

McAbs on MHCC97H cells and sphere cells detected by flow cytometry( % )

Group 3G7 4F11 11C9 15B7 15D2
MHCCO97H cell 2.4+1.6 2.7+1.2 3.0+0.8 1.8+0.1 1.2+0.6
CD90 * MHCC97H cell 31.8+£19.7 47.2 +4. 4" 21.9+0.3 37.9+3.0 43.9+£25.0

“P<0.05 vs MHCC97H cell group
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Fig. 3 Co-expressions of CD90 and 4F11 in
MHCCI97H cells as detected by flow cytometry
A: CD90 and 4F11 expressions in MHCCO7H cells;

B: 4F11 expression in MHCC97H cells;

C: 4F11 expression in CD90* MHCCI97TH cells
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Fig. 4 McAb 4F11 inhibited invasion
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Fig. 5 McAb 4F11 inhibited migration
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