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Isolation, Culture and Biological Characteristics of Tumor Stem Cells in Human
Colorectal Carcinoma

MA Lijun', WANG Libin', LI Hai’, YE Ping', XIE Xiaoliang’, LI Yukui', YANG Yinxue’
1.Ningxia Human Stem Cell Institute,The General Hospital of Ningxia Medical University,
Yinchuan 750004,China,2.Surgical Department of Colon

Corresponding Author: LI Yukui, E-mail:yukuili@hotmail.com; YANG Yinxue, E-mail:53512756(@
qq.com

Abstract: Objective To isolate colon cancer stem cells from human colorectal carcinoma and study the
biological characteristics in vitro. Methods Primary colorectal carcinoma cells were cultured in serum free
conditions which give rise preferentially to self-renewal stem cell spheres. Cells have capability of developing
into tumor spheres were cloned by limiting dilution and clones from single-cell proliferation were isolated.
The proliferative potential of cloned cells was tested using MTT colorimetric method. Expression of cell
surface marks, including CD133, CD166, CD24, CD47, CD200, CD90, CD44 and EPCAM were analyzed
by flow cytometry. The expression of stem cell-specific genes, Oct4, Sox2, C-myc and Nanog, by cell clones
was tested and quantified by real-time quantitative PCR. Results From primary cultures, 10 clones which
were capable of unlimited self-renewal were isolated and expended by continuous subcultures. These clones
were positive for surface marks CD166, CD47, CD44, and CD90, and negative for CD133, CD24, CD200
and EPCAM. Cell proliferation analysis showed that, comparing with their original cultures, cloned cells
had higher proliferation rate and expressed higher levels of stem cell-specific genes Oct4, Sox2 and C-myec.
Expression of Nanog was not detected in both cloned cells and their original cultures.Conclusion Colon
cancer stem cells existing in human colorectal carcinoma have biological characteristics of self-renewing and
indefinite proliferation. Those tumor cells could be isolated, culture and purified in vitro.
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F1 PCRIHEFT 31T I R SRR E(5~3)
Tablel Primer sequence and length for PCR amplification

(5-3)

Gene Forward primer Downstream primers Séf)e/
Nanog  tgcaaatgtcttctgctgagat — gttcaggatgttggagagttc 157
Oct-4 gaaggtattcagccaaacgac  gttacagaaccacactcgga 265
Sox2 atgcaccgctacgacgtga  cttttgcaccectcecattt 235
C-myc actctgaggaggaacaagaa  tggtagacgtggcacctett 227

GAPDH aggtcggagtcaacggat  tcctggaagatggtgatg 507
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Figurel The cell morphology is different after 12 days of
primary cell culture (x 200)
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Table2 Four cases of primary cultured cell surface marker expression

Cell CD133 CD166 EPCAM CD24 CD47 CD200 CD44 CD90
1 0.5% 61.9% 0.2% 0.1% 99.8% 0.2% 96.5% 99.9%
2 0.3% 52.4% 0.1% 0.2% 97.2% 0.6% 99.5% 99.9%
3 0.2% 47.8% 0.1% 0.1% 99.9% 0.2% 99.9% 99.8%
4 0.3% 10.8% 0.4% 0.3% 0.1% 0.3% 99.8% 99.9%
Note:1: for one case of primary cultured cell; 2-4: others like 1
3 ERAMERERBERERCHTIEER
Table3 The expression of cell surface markers in primary cell and clone cell
Cell CD133 CD166 EPCAM CD24 CD47 CD200 CD44 CD90
Primary cell 0.5% 61.9% 0.2% 0.1% 99.8% 0.2% 96.5% 99.9%
G8 0.2% 96.3% 0 0.1% 99.9% 0.2% 99.2% 100%
C4 0.2% 92.3% 0.1% 0.1% 99.9% 1.0% 99.1% 100%
C9 0.2% 82.4% 0.2% 0.2% 100% 0.1% 99.9% 100%
Co6 0.6% 92.8% 0.1% 0.2% 99.9% 0 100% 100%
B10 0.3% 79.7% 0.1% 0.1% 100% 1.1% 99.7% 100%
D3 0.5% 95.6% 0.1% 0.2% 99% 0.1% 99.9% 100%

Note: G8 for single cloned cell growth in 96 - well plates by the coordinates of the corresponding 96 - well plates;Others like G8
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Figure2 The growth curve of primary cell and clone cell
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Figure3 Electrophoretogram of embryonic stem cell gene

expression in clone cell(A) and primary cell(B)
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Table4 Fluorescence quantitative PCR detect Oct4,
Sox2,C-myc gene expression in different cells

il Gene ACT value(2™*")
Oct4 Sox2 C-myc
Primary cell 12.66 7.69 10.88
G8 8.04(24.59)"  531(521)  5.82(33.56)"
D3 7.74(30.27)°  6.49(2.30)  4.50(83.29)"
B10 12.19(1.39)  6.49(2.30)  4.78(68.59)
C4 7.42(37.79)° 6.27(2.68)  4.91(62.68)"

Note:*:there are significant difference compared with primary cell,
P<0.05; *:there are significant difference compared with primary cell,

P<0.01
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