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Synergistic Inhibition Effects of ATRA and DAPT on the Ability of

Self-renewal of Glioma Stem Cells

Gong Aihua'**, Xiong Ermeng', Zhang Yan', Du Fengyi', Peng Wanxin', Shao Genbao', Jin Jie', Cheng Jianjun'
(‘School of Medical Science and Laboratory Science, Jiangsu University, Zhenjiang 212013, China;
*State Key Laboratory for Oncogenes and Related Genes, Shanghai 200032, China)

Abstract Previous studies suggest that glioma stem cells (GSCs) play important roles in tumoragenesis
and development of glioma. It is a promising therapeutic strategy to explore the approach to inhibition of GSCs
growth. In this study, we assessed synergistic inhibition effects of ATRA and DAPT on GSCs through the ability
of GSCs self-renwal. We examined the inhibition efficiency of GSC-like PGCs growth using trypan blue staining,
the ability and efficiency of sphere formation by sphere formation assay under microscope, apoptosis and cell cycle
by FACS, and the expression of markers of stem cells through Western blot. The results indicated that ATRA had

Wi 141 2013-04-30 He3Z F1): 2013-07-22

VLA RS F AR B2k (T 52 NOTKIB310018) i ik PR K A 6 ik [R] [E) 5 0 i Si2 56 3 O TS0 R (L HE 52 90-13-05) I IE 5% 1 4R o} 2 i S (HE TE 5
31100964 81372718)%% ih (¥ UL

*HIHAEE . Tel: 0511-80538449, E-mail: ahg5@mail.ujs.edu.cn

Received: April 30, 2013 Accepted: July 22,2013

This work was supported in part by the Natural Science Fund for Colleges and Universities in Jiangsu Province (Grant No.N07KJB310018), the Grants from the
State Key Laboratory of Oncogenes and Related Genes (Grant No.90-13-05) and the National Science Foundation of China (Grant No.31100964, 81372718)
*Corresponding author. Tel: +86-511-85038449, E-mail: ahg5@mail.ujs.edu.cn

W 26 LB R 1] 2013-09-26 09:50 URL: http://www.cnki.net/kcms/detail/31.2035.Q.20130926.0950.001.html



1478 WS -

limited inhibition of PGC1 growth, whereas few effects on PGC2 growth. DAPT obviously inhibited the growth
of PGCs compared with ATRA. Furthermore, ATRA (80 umol/L) induced the differentiation of PGCs, and reduced
sphere fromation in size and efficiency by 5%~8% compared with that of control group by 32%~35%. Similarily,
DAPT (40 pmol/L) decreased sphere fromation in size and efficiency by 2%~3%. We also found that the ability
of self-renwal and stemness was hardly affected in PGCs treated with ATRA (20 pmol/L) or DAPT (5 pmol/L),
respectively. On the contrary, combinition of both drugs resulted in decrease in sphere size and sphere
formation efficiency by 3%~5%, promoted apoptosis and significantly downregulated the expression
of markers of stem cells Nestin, CD133, Sox2, Oct4 and upregualted the expression of GFAP. Our finding con-
firmed the synergistic inhibition effects of ATRA and DAPT on GSCs self-renwal, which might provide the evi-

dence for further clinical research against glioma stem cells.
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A: AFIREEF ATRAXSPGCIFIPGC2E K 54, B: AN K FEFIDAPTX PGCIAIPGC2E K 54, *P<0.01, *P<0.01.
A: effects of different doses of ATRA on the growth of PGCland PGC2; B: effects of different doses of DAPT on the growth of PGCland PGC2;

*P<0.01, *P<0.01.

Ell ATRAFIDAPT A By 20 A B A A HI I R
Fig.1 Effects of ATRA and DAPT on growth of glioma stem cells
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A: effects of different doses of ATRA on the ability of PGC1 sphere formation; B: effects of different doses of DAPT on the ability of PGC1 sphere for-

mation. Bars=20 um.

B2 ATRAFIDAPTPGC1AKEKAE 11 BB M
Fig.2 Effects of ATRA and DAPT on the ability of sphere formation of PGC1
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A: Effects of different doses of ATRA on the efficiency of PGC1 and PGC2 sphere formation. B: Effects of different doses of DAPT on the efficiency of
PGC1 and PGC2 sphere formation; *P<0.01, “P<0.01.

El3 ATRAFIDAPTPGC1FAPGC2F Bk 2 K 2211
Fig.3 Effects of ATRA and DAPT on the efficiency of sphere formation of PGC1 and PGC2

IS
=]
)

(A) ®)

PGC1

W
(=]

—_
(=]

Neuroshpere formation efficiency
(speres per 100 cells)
)
S

DMSO  ATRA DAPT ATRA+DAPT

©) 100 - subG1

80 1

60_ LLLI

DMSO ATRA DAPT  ATRA+DAPT
A: ATRAFIDAPT HLAMER I b B1AH H 0] sl Bk B8 ) B2 M (b =30 pum); B: ATRAFIDAPT SR BRI -Cr Ab B0 48 i BRI (1 5 0, C: ATRAFN
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A: the effects of ATRA or DAPT or combination treatment on the ability of sphere formation (Bars=30 um); B: the effects of ATRA or DAPT or combi-
nation treatment on efficiency of sphere formation; C: synergetic effect of ATRA and DAPT on apoptosis; *P<0.01, “P<0.01.

El4 ATRAFIDAPTIHE{ERHIIFIPGCIFPGC2 B H E H AL HFR AT
Fig.4 The effects of ATRA and DAPT combination treatment on the ability of self-renewal and apoptosis of PGC1 and PGC2
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A: ATRARIDAPT A A AL BEPGC 1A S 41 bR & W0 R 2 b B DR IA IR 52 ;. B: ATRAFIDAPT Sl sl 56 A b #EPGC26 ILF-41 b 5

PR SRS

A: the effects of ATRA or DAPT or combination treatment on expression of PGC1 stem cell markers and differentiation marker; B: the effects of ATRA
or DAPT or combination treatment on PGC2 stem cell markers and differentiation marker.

E5 ATRAFIDAPT S5} Bk & AR A5 T4 AR S A0 43 (AR R 4 SRk O 52
Fig.5 The effects of ATRA or DAPT or combination treatment on expression of PGC1 and PGC2 stem cell markers and
differentiation marker
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