— 1390 — BRERKSESEE 2017 £ 2 %% 11 8 ( Journal of Chongging Medical University 2017.Vol.42 No.11 )

DO1:10.13406/.cnki.cyxb.001130

1 W] 5500 40 M Tk B B RE T Y W

¥ BLT WLTFEFL,EHR?
(1. BmIKRFE P EREE S G, BRI 430000;2. BICES SR EAETFE, TE  442000)

(# ZE]B8.HFR 8T BEEUEME T RIS RN, &  RARFEFRESE Hela B T4, S50 068 0 T
It B FEE CD133 il Nanog, Y BEHE b 2 I8 B W/ IMAE B TE AR ; Western blot A6 05 8% 40 Mo 70 B8 T 40 Bg = B A 6 2%
H Beclinl FI LC3B AR T ; G52 40 MOF v T 40 B V-5 3h Y5 vk EBSS UUIRALTE 4 h 1 8 h /5, FYUERS Je 6 LR B M/ MA R
JER, Western blot #:3 Beclinl F1 LC3B ik , SEh 41 MU I 2R SO BT 4 BUAYUIRADIEUS Hela ZMUAYIMTEAE F1; B VBI04
3-methyladenine(3-MA ) BHLIT S SUE NS B4 AR T 41 BAY B WSS , Western blot #:3ll Beclinl F LC3B ik, SEAt 4B R i
PUEF A= B 15 WM AL RIS HeLa 4HMRIYIERERE S ;38 A CRISPR/Cas9 3 438 5 R AR B WS 2B Beclinl A9, Bl
At 20 O AR ) ZR S A I 7 A= U Beclinl 2875 Hela 4NMAVIETERE S . 5 . ERIKE T, HelLa FiyR THIMI L Hela N BESHM 5 18
IKFE, YRS  HeLa & T 4HHUFT Hela NEEEAHM 5 WK V195, 3978 4 h B38, 8 h R A FTIRSS, H Hela M¥E T
HMAETURIAE S5 BT A] S 3T . Hela IEBESHMIGR ; HeLa ZEMUYURALEE 4 h A1 8 h JSHMFHRE /1A BT T F%,8 h TREERE , A
3-MA J& , HeLa 9 T 40 U A HeLa 58240 AT B ME 90855 , H HeLa REBEZNNG I W08 55 8 0 A & ; 40 O3 700 B 00 B RO 55 .
Beclinl 2455 HeLa 4H/M04EF4: AU Hela UMUMEFHEE /13855 . 4510 . AHS SHRE TN HeLla fHMATH:, FRS, H WS AER
THE 3% Hela ZRMIAVIETERE ST, B LR FTEEANEL B WSS 2L A (A Beclinl 8K LC3B %) i it 2R B SO 40 IS B WK Erl 0 s
TR BRSO BT IR YT g,

(%417 ) 5w B T 40 ; Beclinl ; LC3B

[hESHHE]RT737.33 [XEFRERB]A [ B 5 ]2016-01-03

Effects of autophagy on cervical cancer cells stemness and proliferative ability
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[ Abstract |Objective : To investigate the effect of autophagy on cervical cancer cells stemness and its proliferation ability. Methods .
HeLa mammospheres were isolated with the method of suspension culture. Formation of autophagosome was observed by staining with
acridine orange under ﬂulorescence microscope. Western blot was used to detect the expression of Beclinl and LC3B in HeLa adherent
cells and mammospheres. After starvation induction with EBSS in HeLa adherent cells and mammospheres for 4 hours and 8 hours,
formation of autophagosome was observed by staining with acridine orange under fluorescence microscope; Western blot was used to
detect the expression of Beclinl and LC3B, proliferative ability of wild type HeLa cells and starvation-stimulated Hela cells was de—
tected using a real-time cell-based assay system. After inhibiting the autophagy with 3—methyladenine(3-MA) in HeLa adherent cells
and mammospheres, Western blot was used to detect the expression of Beclinl and LC3B and proliferative ability of wild type HeLa
cells and 3-MA-stimulated HeLa cells was detected using a real—time cell-based assay system. CRISPR/Cas9 gene editing tech—
niques was used to down regulate the expression of Beclinl, proliferative ability of wild type HeLa cells and Beclinl —-mutated HeLa

cells was detected using a real-time cell-based assay system. Results : Compared with Hela adherent cells, HeLa mammospheres had

higher basic levels of autophagy. And the autophagy level was
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(2017-01-03) proliferative ability of starvation inducted Hela cells were

higher in HeLa mammospheres than in adherent cells under
the starvation conditions. The autophagy level is significantly
higher after 4 hours starvation induction both in the mammo—
spheres and the adherent cells, which was confirmed by west—

ern blot analysis and acridine orange fluorescent staining. The
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weakened compared with that of wild type HeLa cells and it’s more obvious at 8 hours. The expression of Beclinl and LC3B are lower

in the presence of 3-MA and it’s more obvious in adherent cells. The proliferative ability of HeLa cells were also weakened in the

presence of 3-MA. Additionally, the proliferative ability of Beclinl —-mutated HeLa cells were elevated compared with that of wild type

HelLa cells. Conclusion : Autophagy is involved in maintaining the stemness of cervical cancer cells. Significantly,autophagy alsb can

have an impact on the proliferative ability of cervical cancer cells. Gene targeting—induced disruption of autophagy key gene Beclinl

and LC3B to alter autophagy can be a promising therapeutic strategy for curing cervical cancer.

[Key words Jautophagy ; cervical cancer cells;Beclinl ; LC3B

BESURRE W RS = XBEE, R
AT ECE LR . RERATRFIRZH
A RBERERLEBINIESFRETEN FE
HE BUUREREANRLUBBRLARREY, B
FEALATERELENER BREFE AN EHE
HE 40 A, 13 8 40 Ff 8% FR 4 b8 T 48 8 (cancer stem
cells, CSCs) R ityE 2 1 4 e, CSCs BB R4 &
B B ME RN EEPITHE,CSCs AT HIE
SRR LARH - B I B R FF B BB AT,

UTEER , B B A YRR A IR T B O BT ST IR,

BEE YA B A RBERA B = B AR
TRARML A EESE T AT REROY IRIEY T I L —RTig e
40H B W — R P R B AR A E R A Y

FiARE, AAENFE SR EE RRED

THXE, B R BAFG R MRS (L%
£ JE BRI FR AR LA B ZE R AAE LR R0 1 I ) 1
XF B WERITR ABFFRRE X IR 28 L 16T R BUE %
FEREEEEH, FRE/R,Beclinl 2IEEMIA
PP RBANE - BREREREERE 25
B WA E IR B, SO B WKV, RN R B i
B EF, 76 B AR TR iR s R R R,
MEMXENB 1 B4 3B (microtubule —association
protein 1 light chain 3,LC3B)/ BRI L H B
EPEYI B, BT RT A A H B RERE, 2 5
B AR BTE A, B CH 2 LR R Y B TR LB 47
i, ABH 5T B FEH TS SU% HeLa WG BE4H faF0T
4HHa Beclinl Al LC3B RiBH 257, 3F I &
Beclinl X 55§ HeLa I TN KR, N A
WEAEE U R A R R e AR AL SRR

1 #MEEFZ*

1.1 BLEHXAN v
DMEM/F12 #5351 B 52 E Hyclone 2\ H] ,B27 RN
W B 2£H Gibeo AF), ARFZ 4K KT (epidermal growth factor,

EGF) FA Bk BLET 2 40 B A2 A< BB F (basic fibroblast growth
factor, bFGF ) ¥ ) H 35 [ Sigma /A 5], B 25 M1 15 (fetal bovine
serum, FBS) W] B = R4 F], Beclinl Hifk ., BREFRICIL
$HiR 1gC WHEERAHE,LC3B RN L REHEWA
Sigma A #] ,
1.2 @i

NEZUE HeLa gRHI4RIA B o ERL 2B s iRl
b,
1.3 ZEBRFiE
1.3.1 WSEENRusESR WA ESUEAH Hela AMINE T
37 CEBEAECH S%H) CO, B =M+, A& 10% FBS M
DMEM/F12 B3R 23838 48 1~2 d ¥ 1 IRHTEEIE R 5, 41
B 95%0T, ) 0.25% B FBEHLIER,
132 BIRTHRER BROBEMHEKHARERT
FMEFRFRE,BET 37 C& 5% CO, HEREFRE+
¥R, BRESE 2 d R, B.O0R RS nEE#RE
WRHEL, 840 1 R 1% 3 REVR , fir& 2 HeLa BHUE T 400, 4%
SetfRIEsE, T3S % k DMEM/F12(1:1),50 x B27
(1:50) .EGF (20 ng/mL). bFGF(ZO ng/mL) Fl 0.4%BSA B %l
[} 8
133 YURASLAEER X TFEIURMBEAN, WRE R
F, PBS VLG , INA EBSS YIRSk EEHES 4 h F1 8 h, FA4
MR, B ERNETURETYR, %05/ PBS 1
U, BRSO ETUE IE, F P43k IS VR EBSS H 4B,
INARESRILA , #E EBSS M PAkEIEFF 4 h M8 h,
1.3.4 . Western blot il B SUBMM P AEHNWE A&
B R RIPA BRBOESHRRANES , MEE AR,
A S x BE RS MEIRS, B/KE 5 min, BREERE K
BT+ AR R A BB R YK . L2 SR E
WRARRE, HIE 80 V, F 2 10%REA B, HE 120 V, RE
WM E R AR B AT R I YK, K T E PVDF B, E &R
5% TBST R Z R 2 h 5, BT —5,
4 CHEZTR , F TBST ¥E¥k 3 K, BIK 10 min, A ZH 5
W, EIRRAL 2 h, TBST 5 3 K, 8K 10 min, BIGHF
ENEBE,
135 AYRERTEGA J%EEWS‘B@HF REBRREENA
HHAM, EREWEN | ng/ml, BEIES, ZiBBEH
£ 15 min E,Eﬁ?ﬁ'ﬁﬁ%&%?xﬂ%,?ﬂﬂﬁo



— 1892 —

FEERERKASFEER 2017 £5 42 4% 11 8 ( Journal of Chongqing Medical University 2017.Vol.42 No.11 )

1.3.6 CRISPR/Cas9 J:H 4 AR %1t 2 Z914 oligo /7
3 3B KB BORE | 44 A pGK1.1 Ak | Ak A KIAAT i
Y, 0 B v R, P BEHIE S5 Ak 2 5 U HelLa 410
1.3.7 BER4URECS T7EL BEd004 14 d )5, B 2E R4
5%% pGK1.1 HURLAY HeLa 41 LAY 5k DI 41 B $2 M, PCR 4734
FT 8 R IS B H BE (249 440 bp) BEAT TTEL BEEI 407 Fndik
PRI 35 4347 LA 24T Beclin JE B ) 58 A8 455
1.3.8 fiiiik Beclinl 2878 (Y L5 % Hela 408 M &4 Be-
clinl 2R7F TR A 41 P PR BCRA A 2 96 FLARSS 7, id
T7E1 [FE) 5 3 R 75 2 ) Beclinl 28 748 /Y ¥ 5 % HelLa
YL,
14 %itFFE

K SPSS 17.0 B AFHEATEE 24007, B4 T BERHE)
FEARAT o« K50, 22 2 TR BERHAY L AR FH SR R R Ty 22 43 W0r
K6 K HE @=0.05,

2.1 R34 5 B Hela MG T ahe, £ 5 K400 T mie
ELR

T FHTE LT 1% IR M5 7% 8~10 d 2247 RO AT Al B &b %) e
TER B Z MR ERELAEAR 2 3 G HGHR /T4 . I
A E S YT IR T 40 il bR & CD133 Hl Nanog BEATAG I , &
P g3k v R4 4 i >k CD133 &2 Nanog SUFHAE (1) ,3X
Ut R FH G I 37 A8 17 1 TRk e 43 S e T4t e

A. Hochesst B. Nanog

C.CD133

E1 SRERHEN HeLla T4AEARE Nanog #1 CD133
Fig.1 Expression of Nanog and stem cell marker,CD133,

D. Merged

in tumor sphere cells detected by immunofluorescence

22 REKFAYURIS FRAIE R L G ) A
K%

{6 IR ZKOF- LR AR AR v | 5 005 BE 20 R AR L, S0
FETAh B IMABUE I £ YURIE S, B S T 40
U % 4 10 A9 19 e /AR 244 ek, O ELIUARAL 2 4 b
P S0 I R 200 0 R B S00088 T 4 1 s/ MARBE A X SR 2 |

DUHAE R 8 h ) 5000 It Rl 40 it SR T A ) A
BOdAX > (EATI8R HEIERl KF- 22 (181 2)

PURIFES: 8 h

SEft K

PUHKIE S 4 h

I E 241

LLEER )l

B2 BT TR0 GRS B W/IMER A E SR (200 x )
Fig.2 Autophagosomes was observed by staining with acridine

orange under fluorescence microscope(200 x )

23 RERRFAUURE FA S Ak B AT HE A
a0 e Ao b 5 T 4 A8, 649 &K VAR Hela 08 38 3048 7

Western blot 4559 75, JERI/K IR T & 89 140 e
Y [ I e PR 2 TR A B 4T i B R, LA 75 S I e A e
MG REL A 1 WL Beclinl 1 LC3B k4 T an | HLYLE
AbE 4 b 5 Beclinl Al LC3B (R84 8 h 4L 51 (&I13B)
AR AL B 4 h F1 8 h J5 HeLa 40 AYXE5THE 145 %
S8, YURIE S 4N IR e 1 4, B 4 h YU LS 40
JOEE B K42 8 h AOZR I E = (18] 3C).

4

W
F & HeLali 4411

&
& &

CAPDH D
Beclinl b*-

LC3B

HeLalf8 41 il
EBSS Oh 4h 8h Oh 4h 8h

GAPDI| -G - S o w—

Beclin] e~ e a— M

LC3B

S —

B. YLH#kiES 0.4 .8 h J& . HeLa IiRE
4N HeLa T4 Beclinl F1
LC3B A5 AL

A. EREZKE R, HeLa WREAN
Jit A1 HeLa T-4H/id Beclinl Al
LC3B kNt

o IR I R S PO B g -

35 IIRIAES 8 h

3.0 4= % Hela 4
§§ 2l WP Hela 41
23
e

0.5

0.0

T00 100 200 300 400 500 60.0 700 800 90.0
i) (h)

C. YUHRI%ES: 4 8 h J5 , HeLa WREAN i FIBEFA= 7Y Hel.a ZHARAIREFHTT S
B3 YUKFES/E Hela AR B MK FAEHETER
Fig.3 Autophagy level and proliferative ability of HelLa cells after
starvation in HelLa cells
24 WUREFE, BN R A R Y T 0 R A 0 B2 dn e
PRk
1A [7) s (] B LR A B S, Western blot 61l By %52 By £
S I R L AR RE A 1 S 1, 5 R s A Rl DL
P Tva) 5 003 T A 1 S ) R A PR 2SR A (D BT
Ji T AN Beclinl Al LC3B 234 7K - %5 £y 291 9 Wl BE 241 iy
i B U T AR R PR (] 4)



BERER AR 2017 £% 42 %% 11 88 ( Journal of Chongqging Medical University 2017.Vol.42 No.11 ) — 1393 —

G pRE Beclin JEUAI (0 4605, A4S S 19 5 Ttk DT £
\ 4 Beclinl T LA AN K (1 6.7)
Hela 0 © gS" & DK Beclinl B4
s Exgn! Exon2-11
Garpy - - - P
~ 4 ..\‘\"..
Beclinl oy s SR o s ‘,_x""- N."""'--., "
" Cas9
» Target PAM
LC3B 5" ~ccageecclgaaactggacacgagitc ggacegtgl atccaggaactcacag-3"
3" —ggleggggactiigacetgtgetcaaagucta gocacaglggtagatectigagigte—5"
B4 $l%RFS 4h.8 h /SR Hela MEEELAARFN HelLa T4AREF
Beclin1 #1 LC3B Fi415% A. CRISPR/Cas9 $ R ¥4 Beclinl FORLAY A0 L HESL A
LR
N2
Fig.4 Expression of Beclin1 and LC3B in HeLa adherent cells \'&\ ¥

and mammospheres after starvation with EBSS for 4 hours

and 8 hours detected by Western blot P )

2.5 FLR BeEAp R A 3-MA UG | B R B H R A e e - R
ﬁvnw@frmef?ééﬁuz& Hel.a 4m 16,64 3 5 it

Y SRR T AR 2500 1 R R R 3-

BELVT (1 W4 B IS  HelLa W BE 41 M AT Hela 1400 Beclinl B. fa ki Uy Hela 2N , B2 B K 21
1 LC3B EIAM L, Western blot Z5 KA Hela 4RI PCR §" 445 TTE1 BEDIAI Beclinl HEPH 28 R0%
BEZHALD Beclinl 1 LC3B RIAACFHIMIRIIRE SA) . Tl e ieeesomssnscrercrserenscsnsacecss 4
G HeLa 00 BE 21 (4 4R RE 77 , 45 F W R H 1 medein ol I
H 3-MA L3 2 h i, Hela AHMIAORSRIAK T-A7 I i T B3 J MW& \Jllf\ ﬂ Wi MVW
(R([SB) vl 10 TCCrr,:inccarncarc,«ccanz;;.:ccxx_"()l‘p'!j{:’f'é'ﬁq
Hel allfi 8% 241 iy HeLallp4a{ 1400 s q ! i Y
3-MA # = # C. Pkt Hel. lémm" m’% 101H11 )L[L 9mmulr
GAPDH ~ waces @it wamyp  smew & 6 CRISPR/Cas9 /i 5&#) Beclin1 EE =T
Beclin] — Fig.6 CRISPR/Cas9 gene editing techniques to downregulate
the expression of Beclin1
LC3B S
' , ‘ &0
A I WP 7 3-MA ABFE 2 h JS (RHEE S 5 mmol/L) Q@\?" _\\\’
&
Hela WREZRIUAL Hela T2 Beclinl F1 LC3B AL & &
\\\3\ \ék\p
4.5
4.0 F HE R Hal a 2 Actin -
el ‘ ' v 3-MA(+)
= 25 Beclin] mme s——""
3 20
" ::, 7oc): Nl
0.5 o
0'(()).() 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 A. Beclinl JER RS, HeLa AU Beclinl F1 LC3B &AL

] Ch) 25
B. 1 FH WA 3-MA 4B PS5 Y Hela
ZT Jf FVEF A HY HeLa 200 (9386 57 K-

Hela Beclinl (-/+)

15

iJE
E5 KfEEEF 3-MA 5, Hela 4AE) E 1k EALTEAE /1 2 10 " .

= 1 8 Hal.a 41110
Fig.5 Autophagy level and proliferative ability of Hela cells after 0.5

starvation in HelLa cells after using 3-MA 0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
] (h)
2.6 Beclinl 3£ B 2t Hela 28 i858 78 69 % &) B. Beclinl JEIRIZ45 7 , Hela £ A 24 SO0 L A9 84 5 RE 1
iz ] Crisper/Cas9 J& X 4 i £ AR BEA% HeLa 41 Be- B 7 Beclin1 E£EZI/E, Hela MY & 7k ERIBESEAE 1

clinl JER 2235, PRk tH ST 10 FE D210 )5 15 31 S A il Fig.7 Autophagy level and proliferative ability of HeLa cells after

411 Hela ZH, 4600 4 s th 2 25 Jn LA S BRAIR Beclin1-mutated in HeLa cells



— 1394 —

BXERAEEER 2017 £ 42 %% 11 8 ( Journal of Chongqing Medical University 2017.Vol.42 No.11 )

KO

EHI, B WA R o i B SOBOR 2 Bl

1, 5 A W7 e T 40 M oy gl b I VE e b T
A HTERR, BB R Lo e A B A LA R e
B, XTESUE T4 B WARERMPTR , BB TIRA
T AR T AN T BRI R AR YR SE
W B E SUR R R KRS, v E SRR
TRIT HRALH AR AL B '
T g LA U AR A0, s Rk B
A Beclinl REBMH A ERMARERIBARE
RE 700, (B A HROEFR, S0 B 4E i P Y B e
AR $2 =5 A 40 L X T 2 W A U, AR ST A
MY [ WS H 3R Beclinl F1 LC3B £ 'S S T 48
f e H MG RE A P R R 22 5 IR R I SO
P M B WM RTE BB , DL AR R B 6]
PURALFE S Hela JHHTRIIEFERE ), UESE T B SURE AT
Yo T 4 R G BE 20 ML ) B WA E A58, DU R AL 2
F T 4R B WK RIS R RE T B3 AN, (BESR B
YU — e ), 40 8wk P FEESE R ) i
A BT T RE, e A LR B, A s
FO R 8 T BB A T 3 4 P 40 M e A
WA R RS A E LG, K I B BARPIER,

- T — R A R B, MR A N R L

i, AEVEZ B, WK A TR, 55—
D7 AT B i R 3-MA SR BEAEBEAL
B 3 SR B, R S P BELAS B e/ IMA TR B, AT

RELIT B MR AR , 7E 0L EAGTRENTRT)E Beclinl A1 -

LC3B 88 HKFFRIB R AL LA R 4 M s S BE 77,
& B HeLa T4 I F1 HeLa W5 BE 4 HT 5 WK F- F1 38
RS9 B ISES , H Hela WHBEANE B WOR S E
HHR X —45 1R I Hela T 40 a5 XER A0 157
RELIT , AT — 2RSS T B WS 5455 Hela 41/

T, X—ERNS— RN o EmHR -

MA P15 HeLa £ fd F 38 58 RE 7 7T BEAN J2 38 i AR
2 B VRS RSB, BRIE A BT R 3-MA 1
YU TE -5 4R B SR TT M, S A RS,
B BAAHLHIA Rt — B9 [N, 3-MA X5 FiE
20 MO TE 5 MR BRI R B LR 3-MA BA
Th S LR AR AT RERE i AR AR, A R ERA

Wt B, ABF5%3E R CRISPR/Cas9 EE A

%A Beclinl 2 #YRBfG , Western blot £5 R B 7R
AN LC3B /KA B T I, 5 BLE S 4H e3e

REE IR, BEBAFEAR Beclinl BREREAUEE
BURE LML B WK PR, iF BE AR S A B A K I

X —GERFRY] A EEERES SYERF Hela HISE 04

Yi2AT 08 , LI BRI R B Lo A W 24T O, SR
—{B IR . ABTREAR T ARTEHERE
SRR THPEEERNMEM, RN ABY S
SR AR R R 2T 8, HILERART S B B7E
IR ARSI N E SR R E R R
RAGETH R, e RIS R TR

2 £ x W

[1] Mathew R,White E. Autophagy in tumorigenesis and energy meta—
bolism:friend by day,foe by night[J].v Curr Opin Genet Dev,2011,21
(1):113-119.

~ [2]1 Clarke MF,Dick JE,Dirks PB,et al. Cancer stem cells——perspec—

tives on current status and future directions: AACR Workshop on can—
cer stem cells[J]. Cancer Res,2006,66(19):9339-9344,

[3] Joffre C,Dupont N,Hoa L,et al. The pro—apoptotic STK38 kinase
is a new B.eclinl partner positively regulating autophagy[J]. Curr Biol,

2015,25(19) :2479-2492.

[4] Dikic I,Johansen T,Kirkin V. Selective autophagy in cancer de—
velopment and therapy[J]. Cancer Res,2010,70(9):3431-3434.

[5] Li Y,Zhang J,Chen X, et al. Molecular machinery of autophagy
and its implication in cancer{J]. Am J Med Sei,2012,343(2):155-161.

[6] Cho YY,Kim DJ,Lee HS, et al. Autophagy and cellular senes—
cence mediated by Sox2 suppress malignancy of cancer cells[J]. PLoS
One,2013,8(2) :e57172.

[71 Rosenfeldt MT,Ryan KM. The multiple roles of autophagy in can—
cer]J]. Carcinogenesis,2011,32(7):955-963.

[8] Lei S,Zhang Y,Zhang K, et al. Effects of Fluoride on the Expres—
sion of Beclinl and mTOR in Ameloblasts[J]. Cells Tissues Organs,

2015,200(6) :405-412.

[9] Gong C,Bauvy C,Tonelli G,et al. Beclin 1 and autophagy are re—

- quired for the tumorigenicity of breast cancer stem~like/progenitor cells

[J]. Oncogene ,2013,32(18):2261-2272.
[10] White E,Karp C,Strohecker AM et al. Role of autophagy in
suppression of inflammation and cancerf]]. Curr Opin Cell Biol,2010,
22(2):212-217.
(1] ¥ @, R, K W, % ERIB Beclin 1 WEEE Ecal09
AT R R, BRI ], 2014,39(12) 1713~
1717. .
[12] Janjetovic K, Misirkic M, Vucicevic L,et al. Synergistic antiglioma
action of hyperthermia and nitric oxide[J]. European journal of pharma—
cology ,2008,583(1):1-10.
[13] Sheng Y,Sun B,Guo W T,et al. 3—-Methyladenine induces cell
death and its interaction with chemotherapeutic drugs is independent of
autophagy [J]. Biochemical and biophysical research communications,
2013,432(1):5-9.

(F %4k RAETE)



