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Enrichment and identification of cancer stem cell-like cells in mouse breast
cancer cell line 4T1

WANG Xin-rong', SHAN Bao-en', Al Jun', LIU Li-hua', LIU Yue-cai', ZHANG Chao', ZHANG Hai-pu’, LIU Deng-
xiang ( 1. Research Center, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China; 2. Medi-
cal Affair Department, People’s Hospital of Xingtai, Xingtai 054000, Hebei, China )

[ Abstract ] Objective: To culture mouse breast cancer 4T1 cells in serum-free medium( SFM ), and to screen for and
identify the cancer stem-like cells in 4T1 cells. Methods: Breast cancer stem-like cells were enriched from 4T1 cells cul-
tured in SFM containing EGF, bFEGF, and B27, etc. The suspension spheres were seeded in serum-supplement medium
( SSM ) and cell differentiation was observed. The proportion of cancer stem-like cells in 4T1 cells was determined through
cell surface markers CD44 *CD24 =" and Hoechst 33342 staining. Tumorigenic abilities of 4T1 cells in different culture
conditions were detected by mouse tumorgenesis experiment. Results: 4T1 cells could survive, proliferate and form breast
cancer suspension spheres in SFM for prolonged time period. 4T1 spheres seeded into SSM could differentiate and adhere
to the culture plates. There were 6.4% —68.9% CD44*CD24 " cells and 7.3% —61.2% side population ( SP ) cells
in 4T1 spheres, which were significantly higher than those in 4T1 cells cultured in SSM ( P <0.05 ). The ratios of CD44~
CD24 "™ and SP cells were gradually increased with the passage of 4T1 spheres in SFM. 4TI spheres with enriched canc-
er stem cell were more tumorigenic than 4T1 cells cultured in the SSM. Conclusion: 4T1 cells can grow and form spheres
in serum-free suspension medium containing growth factor, and they contain breast cancer stem-like cells, which can be
enriched when cultured in SFM.
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Tab.1 Grouping of animal tumorgenesis experiment

Inoculated cell number

Group n 4T1 cell 4T1 sphere cell
on left back on right back
A 5 2 x 10 2 x 10
B 5 2 x10° 2 x10°
C 5 2 x10* 2 x 10*
D 5 2x10° 2x10°
E 5 2 x10° 2 x10°
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Fig.1 Morphology of 4T1 cells maintained
in serum-free medium
A:4d( x100); B: 6 d( x200)
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Fig.2 Morphology of 4T1 mammosphere cells
maintained in serum-supplemented medium( x 100 )
A:24 h; B: 48 h; C: 72 h
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Fig.3 Flow cytometry analysis of expressions of CD44 and
CD24 on 4T1 cells derived from mammosphere cells and
serum-supplemented culture cells
A: Expression of CD44 and CD24 on cells derived from

serum-supplemented culture cells; B: Expression of CD44

and CD24 on cells derived from mammosphere cells
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Fig.4 Proportion of SP cells in 4T1 cells
at different culture conditions( x100 )

A: Serum-supplemented medium; B: Serum-free medium
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Fig.5 Proportion of cancer stem-like cells in 4T1 cells under

serum-free culture condition during serial generations
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Tab.2 Tumor formation of different 4T1 cells in mouse ( n )

Inoculated cell number

Cell
2 x 107 2 x10° 2 x10* 2 x10° 2 x10°
4TIl cell 0/5 0/5 0/5 3/5 5/5
4T1 sphere cell 0/5 2/5 4/5 5/5 5/5
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