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Abstract

BACKGROUND: The theory of brain tumor stem cells reports that brain tumor stem cell is the seed cell among brain
tumor cells and is the key cell to occurrence, infiltration and recurrence of brain tumor.

OBJECTIVE: To investigate the biological characteristics of CD133" cells in U251.

METHODS: CD133" and CD133" subpopulation cells in the human GBM U251 cell line were sorted by magnetic-activated
cell sorting. The purification of CD133" subpopulation was performed by flow cytometry. MTT and monoclone forming rate
assay were performed to investigate the capacity of self-renewal and clonogenic potential of the subpopulation cells.
Immunofluorescence staining was performed to investigate the multidiferentiation of CD133" cells. The tumorigenic
potential of the two subpopulation cells in vivo was investigated by xenografting in BALB/c nude mouse brain.

RESULTS AND CONCLUSION: Only 4.5% cells were CD133" in the total population of U251 cell line. The CD133" cells
exhibited powerful proliferation capacity. The single CD133" cell, rather than CD133" cells, could proliferate and form
typical brain tumor spheres. Cell growth curve showed that CD133" cells proliferated remarkably faster than CD133" cells
while cultured in serum-free medium. Monoclone forming rate of CD133" and CD133 cells was 78.5-92.4% and 0.8-2.4%
respectively. Immunofluorescence staining showed that CD133" cells could be induced to differentiate into mature
neurocyte cells. Xenograft assay showed that CD133" cells had tumorigenic potential in vivo, while CD133" had not. The
U251 cell line contained a small proportion of CD133" cells, which had the capacity for proliferation and multi-
differentiation, and tumorigenic potential in vivo. The subpopulation of CD133" cells was the brain tumor stem cell
subpopulation in U251.

Deng YW, Huang MY, Shu YG, Yang ZY, Zhang MY, Fang JS. Biological characteristics of CD133" cells in U251 cell line
sorted by magnetic-activated cell sorting.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(32): 6014-6018.
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a: U251 cell line after passage b: CD133 expression in U251
(x40) cell line (immunohistochemical
staining, x40)

Figure 1 Cells seeded in PRMI1640 and CD133 expression
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a: In medium without serum b: In medium with serum

Figure 2 Growth curve of CD133" and CD133" cells cultured
in medium with and without serum
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Table 1 Comparison of monoclone forming rate (MFR) formed
by CD133°/CD133 cells (X£s, %)

Group First experiment ~ Second experiment  Third experiment

CD133"
CD133

78.53+2.45
1.25+2.26°

92.45+3.26
0.82+1.68%

80.40+1.84
2.39+2.85%

#P < 0.05, vs. CD133" group
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NeuN. GFAPEIE I I iy, 5 AR ARAS IR LL I 25
AT R ) B A R IR FENeuNFI G FAP FH 1 41 i .
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AOHR i Je e 2 sk ARG, B P40 A /D 1T GFAP
FINeuNBH 4 i 7 540 i 22 o =2 L], WLEI3.

a: Differentiated cells migrated out of brain tumor stem cell spheres
2 h after the brain tumor stem cell spheres adhered to the coverslip;
b: Differentiated cells formed monolayer around the brain tumor
stem cell spheres 14 days later

c: Expression of glial fibrillary acidic protein in the differentiated
monolayer cells (immunofluorescence)

d: Expression of NeuN in the differentiated monolayer cells
(immunofluorescence)

Figure 3 Differentiation of brain tumor stem cell spheres in
serum-containing medium (x40)
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a: Expression of NeuN in CD133" cells at 1 d after culture in
serum-containing medium;

b: Expression of NeuN increased 7 d later;

c: Expression of glial fibrillary acidic protein in CD133" cells 1 d after
culture in serum-containing medium;

d: Expression of glial fibrillary acidic protein increased 7 d later

Figure 4 CD133" cells can differentiate into cells with
phenotypes of neurons and glial cells after
inoculation into serum-containing medium
(immunofluorescence, x40)

4 CD133" 4 g Bt T-47 I35 5 37 KM BE J5 43 A0 AT
2 ORI 54N L % 214 P 40 1L (< 40)

a: Tumor developed locally, tumor b: Tumor cells exhibited various

tissue showed hemorrhage and morphological changes, with large

necrosis and swelling surrounded and dark stained nuclei, high

the tumor tissue (optical karyoplasmic ratio, obvious

microscope, x40) nucleolus, visible karyokinesis
(optical microscope, x200)

Figure 7 Histomorphological observation of tumors formed by
CD133" cells in nude mouse brain by hematoxylin-
eosin staining
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b: CD133" cells formed brain
tumor stem cell spheres

a: CD133 cells grew in
single-cell manner

Figure 5 CD1337/CD133" cells in serum-free medium before
transplantation (phase contrast microscope, x40)
5 CD133/CD133" 4l 4 il A Jo ML Hr ot i 2k
KARA (2 L, x40)

b: Tumor tissue occupied the right
cerebral hemisphere and cerebral
cortex was soft with obvious necrotic
tissue after injection of CD133" cells
into nude mouse brain

Figure 6 CD1337/CD133" cells transplanted into the nude
mouse brain (gross sample)
6 CD133/CD133" 4l s FE 4 Ul A (K A4chsiAX)

a: No tumor formation after
injection of CD133 cells into
nude mouse brain
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