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Effects of TGF-$ 1 on proliferation of cancer stem cells and non-cancer stem
cells of lung cancer
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[ Abstract ] Objective:To study the effects of TGF-B1 on the growth of cancer stem cells and non-lung cancer stem cells
of lung cancer, so as to lay a foundation for studying the molecular regulatory mechanism for proliferation and differentia-
tion of lung cancer stem cells. Methods: Cancer cells were isolated and cultured from human large cell lung cancer speci-
mens using a serum-free medium to establish large cell lung cancer cell line. Biologic characters of lung cancer stem cells
were studied by cell sphere formation test and X-ray radiotherapy sensitive assay. The effects of TGF-B1 on the growth of
cancer stem cells and non-cancer stem cells of lung cancer were analyzed by flow cytometry and cell growth inhibition test.
Results: A large cell lung cancer cell line was established by primary culturing lung cancer tissues. TGF-B1 could inhibit
lung cancer cell proliferation and induce them to the shape of mesenchymal cells. When CD44 and CD90 antibodies were
co-stained and analyzed by flow cytometry, the lung cancer cells could be divided into 4 populations, i. e. CD44 "
CD90 *, CD44*CD90 ", CD44 **CD90 " and CD44 **CD90 ~ cells. CD44 " *CDI0 " cells had the smallest population in
the cell line, accounting for 0.4% ; they had the strongest cell sphere formation ability and the strongest resistant ability to
X-ray radiation among all the 4 populations. TGF-B1 had the weakest suppression effect against CD44 **CD90 * cells and
the strongest suppression effect against CD44 *CD90 * cells. TGF-B1 could gradually increase the ratio of CD44 **CD90 *
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cells when added to the culture medium. After depletion of TGF-B1 from the medium, the ratio of CD44 TTCD90 T cells
gradually decreased again. Conclusion: CD44 " " CD90 " cells may be the stem cells of large cell lung cancer, and TGF-

B1 can enrich lung cancer stem cells in vitro by inhibiting the non-stem cells of lung cancer.
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Fig.1 Lung cancer cells cultured by Defined K-SFM
medium and effect of TGF-B1 on cell growth( x200 )
A: Primary cells of LC0O06 cultured by Defined K-SFM medium;
B: Third generation cells of LCO06 after 12 d culturing with
TGF-B1; C: Thirtieth generation cells of LCO06 cultured by
Defined K-SFM mediuml; D: Tenth generation cells of
LCO06 after 39 d culturing with TGF-B1

2.3 CD44" " CDO" &4 Ml & 4 AL ELAT 18] JR 4@ LG 45 &
JH CD44-FITC F1 CD90-APC [ FRic i fiied 4
M AT =R A 25 AT, 235 SR A B, P e 40 i o] k43
4 BE, 451k CD44* CD90~ ( &l 2B 1) P5 |7, 86.
3% ).CD44* CD90* ( & 2B 19 P3 [, 12. 8% ).
CD44**CD90 " ( X1 2B 1y P4 [],0.6% )HI CD44 " *
CD90 *( K 2B iy P2 1],0. 4% ). K FH =X 40 gAY
SriEiX 4 AW REAN Y, 9% J5 ] Defined K-SFM 1% 3%
FLYRSERG IR S5 R B, AN R R () 0 i s SR 2
FERIX AR 2 CD44 " * CDIO * 4 ifd £ il £F 4k 4
JRETE 25 A K ( ] 3A ), CD44 * * CDOO0 ~ 4 il th A /1>



Fe AN, A, TGR-B 1 X fiti i 1 4 A1 200 MO 5 ) 32 )

+ 377 -

TR 20 L S AT A 2 MO A TR AR ( 1 3B ), T CD44
CD90 *( & 3C )HI CD44* CD90 ~( & 3D )4 fify & it
TR bR A S AR K . BT AF S 2 IR SE,
T4 5L R) BT 2 AR Y AR IR T A R S R A
EMT, X625 SRR il 48 T 40 i ) g 32 2 & 42 7
CD44**CD9O0 * it

I
il

1
l

A <cemiril
LI

"
L

M e

B2 mXAEMARSH LC06 48k
Fig.2 Flow cytometry analysis of LC006 cells

A Isotype control; B: Co-stained with CD44-FITC and CD90-APC
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Fig.3 Shapes of different subsets of lung cancer cells
sorted by flow cytometry after 48 h culturing( x 200 )
A:CD447 " CDI0 " cells; B:CD44 " * CDI0 ™~ cells;
C:CD44 " CD90 * cells; D:CD44* CD90 ™~ cells
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Fig. 4 Cell spheres formed by CD44** CD90* cells ( A, x400 ) and absorbance of each subsets of LC006 cells( B )
“P<0.05,""P<0.05 vs CD44* CD90 " or CD44 * CD90 ~
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Fig. 5 X-ray radiation sensitivities of
different subsets of LC006 cells
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Fig.6 TGF-B 1 selectively enriched CD44** CD90*
LC006 lung cancer cells
A:Rate of CD44 " " CD90 " cells was 0.4% before
adding TGF-B1; B: Rate of CD44" " CD90 " cells
increased to 9.5% after adding TGF-B1 13 d; C: Rate of
CD447 " CD90 " cells increased to 45.5% after adding
TGF-B1 20 d; D: Rate of CD44" *CD90 " cells
increased to 82.6% after adding TGF-B1 39 d
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