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[Abstract] Background PTEN is an anti - oncogene frequently inactivating in glioma. The
previous study found that PTEN was closely related to cellular autophagy activity. The purpose of this
paper is to study whether the inactivation of PTEN in glioma stem/progenitor cells (GSPCs) is correlative
with the low autophagic activity in GSPCs. Methods Wild-type PTEN genes were transferred into GSPCs
mediated by adenovirus. The autophagic activity in GSPCs before or after the introduction of wild-type
PTEN was detected by immunocytochemistry, electron microscopy, and Western blotting assay. Results
After transfection of wild -type PTEN, a large number of microtuble - associated protein 1 light chain 3
(MAP1LC3)-positive granules could be found in the cytoplasm of GSPCs under a confocal microscopy, and
these granules were demonstrated to be autophagosomes under an electron microscope. Moreover, the
expression of autophagy -related gene Beclin -1 significantly increased after the transfection of wild -type
PTEN gene. Conclusion The inactivation of PTEN in GSPCs is one reason of the low autophagic activity
of GSPCs.

[Key words] Glioma; Neoplastic stem cells; Genes, tumor suppressor; Transfection;
Autophagy; Immunoblotting
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ZE BT AR SE , B4 T 40 L (NSCs) BE 8 43 1k by fiki
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75 106 Jifr 988 T 4 i (BTSCs) , 3 R B B A 2 5 b
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1. 20 LAk 55 B i ORI (D) ISR T /4H
2 B R < e SO R T /AH 20 i B BT B G R T R B AR
(52 % otk B ) L o3 K2 B s 25 — 1= o fii o o8
WFIEZE 3 B RSN RG34 K 3G v e At B bk L K
WK SME AR IF B IZ LB = A (2) 25 BRI B
(Ad,5DNA) 46 AR B 4 B (QBI-293A i i) - fh Hp
B RL 2 Be b AR R 0 5T B A WAk S a0 i A
Yy 2 WE 8 B B i, T IR BE D1 (3) IR AR
A - 485345 W A= AU PTEN 5 2% (98 Y6 2 1 (GFP) i 45
JE R Y 4 IR 9% B (Ad-PTEN) , LA & 5 S 09 6
F 2 45 25 B A 2 s 25 (A d) 35 Fl 95 N K 22 4 5 Bl
HAZEW

2R A HAEY (1) FEERF . DMEM/F12 JE 1fil

WREFRF AR 1 D) N2 M1 = 100 % B Al
LY N 20 ng/ml (4 8 VE £ 4 B 40 A KN
(bFGF) ¥ A 3% [# Gibeo 28 Al o ZHJE F 20 ng/ml
1) 2% B A K 7 (EGF) 1 3E 1 Invitrogen 23 F) $2
o kA T 5t TAEW & bt A PTEN(T :
200) . BUPL A TUE A O HE 1 1 B2 8% 3(MAPILC3, 1 -
100) . K EPT A Beclin-1(1 : 1000) B 5 BT | 53 51
W T A ) TR A BR S ] L 55 [ MBL /A H
125 [# Santa Cruze 2 ], 028 21 210 Ak 22 46 I 3 7] 4
[ £ PR 1 AL 9 B (CHRP) A3 30 19 2690 %R (B E 4T
BOTgG MHT(1 = 2500) |, VA S 2 FLHK R (DAB)
AR & R AR Y R R A R
(2) SEE AL A : Nikon Eclipse TE2000-U % ] ' % 5
OB R - 1 wm) 1 B H A Nikon 22 H] o TCS-
SP2 AU O 3 B AR B UEE ORS A B2 : 0.10 wm) o 75 ]
Leica 28 A 77 bl o JEOL-1230 U3 5 o 1 2 £l 55 (A
S HEARE T 0 0.24 nm LR HEAEHE . 0.10 nm) A H
H A B F ikt

SR TR

1. %5 0 B b B 2H IR R Y1 5 A E

(D E Y5958 Jr v« LL2s B 6 0 210 M

A3 SEE Yt 709 W5 BE () QBI-293A 41, B % 10% M 4
I3 9 DMEM K5 5% 5 of R S0 35 57 3 d, 8] B 58 % i
fUBE T LK 5 6 Al T 909% st IiC 2 40 M B2 9, 5 02
1£5.50 cm 55 3 2000 t/min &5 0> 5 min, JC # B2 £k
S W0 AN B 3 min, AR AR VR B AL VR R 3 UK,
O JE BT, 28 SR B Y A S IR B R B A
JiR I 5 o (2) 25 R s 5 B 7 4 B 7 58 0« e i I
IRAG 0 B 1 T UG QBI-293A 21 A, 48 h J Wi 4k
2 B A RN A, #E 77 300 5% 5 - 2R 5 B % S )V (RT-
PCR), B 51 ¥ ¥ 51 5-GCG GTA CCA TGA CAG
CCA TCA TCA AAG AG-3", FUEsI #7415 -CCA
AGC TTT CAG ACT TTT GTA ATT TGT GT-3".
PCR L% 1094 °C 4 min .94 °C 505.55 C 50's.
72 °C 1 min, 3£ 35 MR, H 4 72 C Y 10 mins
PCR Y™ 3477 W4T 1% S5t N WHEE e H Uk , IF 40 R

PR o i) €7 R UL E S A R | I i 2N N
A K R QBI-293A 41, 2.5% [ 2 11 1k
LT E AR TR, BB 40 M B 100 x 107 N /ml,
96 fL 55 77 M % A L 100 w1 FEFI 40 ML, 55 77 24 h o3k
EAMR R TS RN H R 24 %R
0.10x107°,0.01 x 10° .1 x 10 *F10.10 x 10"° ~/ml.
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4. Western blotting 345 W PTEN 2] } Beclin-1
FakAEE (DKM 5 3% : Ad-PTEN-GSPCs 41 il Ad-
GSPCs 41 B 5t 8 T /#H 240 B A 1 ml Bl iR 46 2% b
RAT, 8042 5.50 cm 553 2000 r/min #5405 min .
F RVEWLEE PRSI I s S A =
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5 B % i R 4 B Y B R R R S R AT
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PTEN 3 K BT A Beclin-1 L 5eBEHLAC 1 H1),37 C
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BEE S min(x 3 3) , i A BRAR 2o 4846 9 i b 10 09 5
o (s FEH W) IgG T (1 2 2500) E L BFE 1 h,
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X £ e R, 15 min J5 PEAT S8 52 2 52 o (2) 45 J 0 1
MG B Y R R 2% %5 BB, 2 &35 PTEN FI
Beclin-1 £ ik F

AN 4 R 7S

ARSI T TR DL R« AR U 22 (v 5) 3R
INLCATH ST FEAR I K . LA P<0.05 M E S 45
HEE

& R

— 25 I BE M T 2 IR B AR

25 TR i b AH I R S U QBI-293 A 4
M 8] B9 W fU5E T AT UL QBI-293 A 4 Jfd 42 %
B, PR B AR A At (0 0O IR (1 A S
(FE 1), PR M 35 1 x 10° PFU/ml. RT-PCR
LR, 20 T 41 R0 5 IRYL (1) QBI-293 A 40 il &% A K
PTEN K& [R5 58 T 28 Bt 2 0 R WZ 4 (181 2) .

TS IR S T 2 RS B U I SRR T/ AH A
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25 JR 0 i M T 2H IR B 40 0l B gk i SR T /AR
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a0 (K 3) , $2 08 B 25 5% G e S50 /45 44
M ARAT 2 . Western blotting ¥l & 7 , Ad-PTEN-
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¥ CESh) o if 5 i o T8 W %%, Ad-GSPCs 41 4
Ji e S5 P 5 O B /NS (] 6a) | T Ad-PTEN-GSPCs
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Base pair Ad-PTEN Ad Marker
(bp) Bl EEIOCRMENETL x40 1o S IRHE
Je QBI-293A AR5 Ak 020 b T 41RO 7 5
QBI-293A 4l i 5 S 4k awe ot B2 Byl b v i F Ok (2
N, T2 IR BEAE 1200 bp 78 F 5 8L H 1 B Uk 450 L T A
S 7 A DL AH I, P bk 2%
Figure 1 Inverted fluorescence microscopic findings. X
40  Green fluorescence from QBI-293A cells infected with
blank adenovirus (Panel la). Green fluorescence from QBI-
293A cells infected with recombinant adenovirus (Panel
1b). Figure 2 RT-PCR proved the transcription of PTEN
in QBI-293A cells infected with recombinant adenovirus
with a target band about 1200 bp at size.

B3 B 6 W OB WA (BRI 40 wm)
3a Ad-GSPCs 41 5T /41 40 i 2 4% (¢
Jt 3b Ad-PTEN-GSPCs 41K JF R /41 48
i 5 45 (5,5

Figure 3 Inverted fluorescence microscopic
findings (scale: 40 w m). Green fluorescence
was shown in GSPCs infected with blank
adenovirus (Panel 3a). Green fluorescence was
shown in GSCPs infected with recombinant
adenovirus (Panel 3b).
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B4 Western blotting 7387 /8 , Ad-PTEN-GSPCs ZH B J50 98 T /40 40 I J S5 /i PTEN JE T8 52 5 38 38, HL 2 3% 5 T Ad-GSPCs
M da WNMBBMEERCHRTIK  4b  HLIKAR 892 58 B2 B

Figure 4 Western blotting analysis showed that expression of PTEN in Ad-PTEN-GSPCs was significantly higher than that
of Ad-GSPCs. Polyacrylamide gel electrophoresis (PAGE, Panel 4a). Semiquantitative analysis of electrophoretic bands
(Panel 4b).
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B 6 3% 5T T 0 O UL i 3R T /A0 4 i
AOWENE P MR B 6 (BR R :20 pm)
6a  Ad-GSPCs 21 JE J5 7 /411 200 M S5 P9 A
KW R AWENE  6b Ad-PTEN-GSPCs
L ST T /AR A0 B BRSPS O R (R
KI7R)

Figure 6 Transmission electron microscopic
(TEM) observation. Plumbum citrate staining
(scale: 20 pm) No obvious autophagosomes
in Ad - GSPCs (Panel 6a). Abundant
autophagosomes (arrows indicate) in GSPCs

infected with Ad-PTEN (Panel 6b).

Beclin-1 |

65
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Ta  BMEBEMGEERC I 7 HUIKASW IR BT

(Panel 7b).

Ad-PTEN-GSPCs Relative molecular
mass (x10°%)

B5  TROLIERE RS WS TR T AH
MR A WS P e A AL e B (PR R
20 wm)  5a  Ad-GSPCs 415 5 /41 2 it i
B WL MAPTLCS + RUIRZE R 5h Ad-PTEN-
GSPCs 41 i J 98 T/4H 240 Ji i i mT WLk
MAPILC3 + SR E5

Figure 5  Autophagic activities observed in
GSPCs.  Immunocytochemical staining (scale:
20 pm) Rare MAPILC3+ dots in cytoplasm of
Ad - GSPCs group cells (Panel 5a). Abundant
MAPILC3 + dots in cytoplasm of Ad-PTEN -
GSPCs group cells (Panel 5b).
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7  Western blotting 23 #T 7~ , Ad-PTEN-GSPCs 21 I 50 788 /45 41 it i )5 H Beclin-1 2 35 /K- i % & T Ad-GSPCs 41

Figure 7 Western blotting analysis showed that expression of Beclin-1 in Ad-PTEN-GSPCs was obviously higher than that
in Ad-GSPCs. Polyacrylamide gel electrophoresis (PAGE, Panel 7a). Semiquantitative analysis of electrophoretic bands
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VB Sy — Bl B Jo% 0 12 i T 4% SLC ) 3,4, 5- — R IR 0
JE Wt L B (PIP) 5% 1k o0 4, 5- — B B B A 1ot UL B
(PIP,) , 1 % % N 1 JUL P2 3- 38 8 ( PLLKO) - Akt 5 5 %
S I R PR I PR AR . 08 B K 2 R0 T Ui
F, EREMHE T LN REEA (mTOR) E
PR AT A S Y . PTEN 35 IR 58 728 5 1 410
Jitd Ty 68 Bl 2% PLK T Akt 3235 K7 T i 2 A 28 i
W F A . Ak I AR T R A0 W S R
B, AH 2, Alen T8 14 I A5 D0 T 412 3 40 B ) e P o i
SEHEI 15 5T 98 T/ AH 40 MR A 0 A AE PTEN 3 [F K
TG 1117 5 6 I P A, 2 T S Sy s J R T /4H 4
S AR Ay FHLE . EFRAT AT SR, & F
RO T B A2 R PTEN JE IR (0 25 I 2% 2 1A (A d-
PTEN) , il i 5% YL 5 1= B PTEN JE [ 2 92 BLR 5 78
JKE I 968 1 /AH At B 7y T 2Rk, R A Y B e
A2 4k

A G 25 J 2 B, B e 25 iR 2 10 I SR /4R
20 6 R 5 P T DL R MAPLC3 BH I 0k, 228385 5
T SR BEE 52 S W /NS T 5 Y A R RE Y
JI2 SRR T AR A M R e B A B . SR A, 3 i
Western blotting = 2 2 A5 U 5 2 % G 41 e Joa 98 1/
HLZH L Beclin-1 235K P BEAT R , 45 2R o, %
o2 R 5 1 2 R T /AR 41 Beclin-1 26 35 7K - (2
FETEE o Beclin-1 4 A Wit B2 T 20 200 A9 410 g L 19 7,
Beclin-1/PLK-M & &2 5 A bg/IMEIE &, LA K& A
Wi () )t sl o ROt A 00 5 98 T /4H 40 Jif Beclin-1 £
I8 7K T TR 42 S e S P o SR, AT S 2o 3 S
HL - 0 fC L 5% B 1 N A O R R T Y
SR E o ARHIF AT 45 T R Y E 2 IR B A
Je8 T/ AEL A L T PP A AE R A W /IR T B Y 2 R
9o 7 19 M T3 96 T /4E 4 A D) 6 DL Y /N R RO RS T

Jei T /AH 20 i B WS PERR AR S PTEN BRI 06 A 6.

BT A AILEE T S ST T /AH 20 L s
PEAR Ak, B 98 45 1 R B, B R
o3k 388 B I S S5 98 A0 i HP i A 4k, DA K PTEN JE 1A
Xof 5 3 1 5 5 98 AN L R A ) A AT A AE R i 1S
PE— 5T .
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