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[ Abstract ] Background and objective There are no universal method to recognize and screen for lung cancer stem
cell markers and indicators. Commonly used methods are flow Cytometry and learning from other cancer stem cell sorting
tags to sort lung cancer stem cells. But this method has low specificity screening, the workload is huge. In this study, Serum-free
suspension culture was used to enrich lung cancer stem cells, and explore method for lung cancer stem cell screening. Methods
Human large lung cancer cell line-L9981 was cultured in serum-free and growth factors added medium, and spheres were ob-
tained. Then the morphological differences of sphere cells and adherent L9981 cells cultured in serum-containing mediums are
observed. Cell proliferation was analyzed by Vi-cell viability analyzer; invasion ability was tested by transwell assay; and in vivo
tumorigenicity of the two groups of cells was studied in nude mouse. Results Compared with adherent L9981 cells cultured
in serum-containing mediums, cells cultured in serum-free medium display sphere appearance. Doubling time of adherent cells
and sphere cells are (56.05£1.95) h and (33.00+1.44) h respectively; Spheroid cells had higher invasion and tumorigenicity
ability, S times and 20 times respectively, than adherent cells. Conclusion Suspension cultured L9981 in Serum-free medium
could form spheroid populations. Cells in spheres had higher ability of invasion and Tumorigenicity than adherent L9981 cells.
These results indicated spheroid L9981 cells contained enriched lung cancer stem cells, and Serum-free suspension culture can
be a candidate method for enriching lung cancer stem cell.
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Tab 1 The comparation of Cell doubling time between L9981 spheres cells and L9981 in serum adherent culture

Cell culture conditions

Doubling time of cell growth

P ( bilateral P-value)

L9981 spheres cells in serum —free culture

L9981 in serum adherent culture

(33.00£1.44) h
(56.05£1.95) h

<0.001

7 2 L998 1Bk AR AL AN & M M EE1E SR AYLI981 4R AER 22 1L 3 (Mean=SD, n=3)
Tab 2 The comparation of invasion between L9981 spheres cells and L9981 in serum adherent culture

Cell culture conditions

The average number through the Matrigel invasion of cells

P ( bilateral P-value)

L9981 spheres cells in serum —free culture 282.75+1.27 P<0.05
L9981 in serum adherent culture 55.42%1.42 '

HRERERERNRN



o il R 2% 42201 14F 6 A 55 1445 55 6 1)

Chin J Lung Cancer, June 2011, Vol.14, No.6

A

Cell number (10%

B

- 487 -

B 1 FCliEEiFEFR19981 Bk 40 B I 5 i B A K
LIBTHMAERMBETHEFESR, A L9981&5M

BMEEFRERS (100X) ;B :L9981LMiEE
FE3IXELS (100X) ; C: L9981 EMFEFRESKI
% (100X) D : L9981 EMiEEFE6RFEZE (200

s E1 L9981 RIMIEEFFE8RFA (100X) (4

FIERIRFEFAAE) © F @ L9981 RMiBFIEFHEI10REE

(40 BELIRSATE AR 5 B R 4B BRUIRTS) &

Fig T Morphology of the L9981 spheres cells in

serum-free suspension culture is different from the

L9981 cells in serum adherent morphological under

F the microscope. A: the morphology of L9981 cell in

serum adherent culture (100 X); B: the morphol-

ogy of L9981 cell in serum-free suspension on the
third day (100 X); C: the morphology of L9981 cell in
serum-free suspension on the fifth day (100 X); D:

the morphology of L9981 cell in serum-free suspen-

sion on the sixth day (200 X); E: the morphology of

L9981 cell in serum-free suspension on the eighth

day (the spheres in necrosis and Collapse) (100 X);

F: the morphology of L9981 cell in serum-free sus-

pension On the tenth day ((the spheres in single-cell

state) (100 X).

L9981 cell in serum adherent culture

L9981 cell in serum free culture

days
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THEEIESRL998 1 AR B K B 4k EL B (P
<0.05)

Fig 2 Cell growth curve of L9981 spheres
cells in serum-free suspension culture is
compared with that of L9981 cell in serum
adherent culture (P<0.05)
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7 3 L9913k IR 4R M AN & M B M EEE R ATLI98 1 AR R AL B 1 L 4
Tab 3 The comparison of transpntation tumor of mice between L9981 spheres cells and L9981 cells in serum adherent culture

B 3 FlniERiZEEFRL9981 Bk MMtk (A) 5 MiE

MHEE1EFR19981(B) A AL Fk Btranswel IR & 1 EL
(P<0.05)

Fig 3 The comparison of transwell chamber in-

vasion between L9981 spheres cells in serum-

free suspension culture (A) and L9981 in serum

adherent culture(B) (P<0.05)

B 4 REAEER. A BHERREMIM BN
EFRAE B 1 ARERERABRRBER R
BETRE ; C: AR R =4 P Ry B

D : FHELE BRI SRR N

Fig 4 Transpntation tumor of mice. A: No tu-
mor formation is observed in B groups of nude
mice inoculated with L9981 cells in in serum
adherent culture; B: A group of nude mice sub-
cutaneous tumor is observed; C: the removal of
the tumor generated in A group of nude mice;
D: Morphology of the Transpntation tumor of
mice is observed and tumor size is measured.

Cell concentration

injected in nude mice

L9981 spheres cells in
serum —free culture

2X10% (pre-test)

1X10°8

5%X10°

1X10°
5%10°
10¢

2/2

2/2

1/2
0/2
0/2

L9981cells in serum Tumor size P-value
adherent culture

2/2 >1.0cmX1.2cmX1.0cm
1.5cmX2.0cmX2.0 cm

0/2 P<0.05
1.1 cmX1.2cmX1.4cm
1.2cmX1.4cmX1.1 cm

0/2
0.8cmX0.5cmX1.0cm

0/2 0.5cmX1.3cmX1.3cm

0/2 0.0 cmX0.0 cmX0.0 cm

0/2 0.0cmX0.0 cm X0.0 cm

Note: 0/2 behind the number 2 illustrates the nude mice numbers injected, the 0 is the numbers of nude mice with transpntation tumor. "-"

illustrates the magnitude of non-inoculated mice (P<0.05).
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