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Study on autophagy induced by rapamycin in melanoma cell line M14 and changes in the
expression of Bcl-2 and Bax in progress of autophagy

SHEN Jing-gang,ZHOU Mei-hua, LI Xue, WU Di,LU Yan~

(Department of Dermatology ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To observe the autophagy of melanoma cell induced by rapamycin and explore the possible mechanism.
Methods: M14 cells were cultured in vitro in the presence of rapamycin at three concentrations (10,50, 100 nmol/L) for 24 hours.
MDC fluorescent staining was used to detect autophagic vesicles. Immunocytochemistry was used to detect the expression of autophagy
protein LC3B. Autophagosome was observed under transmission electronic microscopy. The expression levels of apoptosis-related
protein Bel-2 and Bax were measured by Western blot. Changes of mitochondrial membrane potential were examined by Rhodamine
123 dye and flow cytometry. The effects of rapamycin on proliferation of M14 cells were assessed using the MTT assay. Results: After
rapamycin treatment,autophagy was induced in M14 cells as detected by MDC staining. The expression of LC3B increased. The
intensity of autophagy was correlated with the concentration of rapamycin. Independent double membranes,swelling mitochondrias,
autophagosomes and autolysosomes were observed in rapamycin-treated M14 cells under transmission electronic microscopy. Western
blot revealed an upregulated expression of Bcl-2 and downregulated expression of Bax. Rapamycin at the concentrations of 10 to 100
nmol/L could markedly reduce the mitochondrial membrane potential compared with the control group (P < 0.05),and inhibit the
proliferation of M14 cells in a dose-dependent manner. The growth inhibition was significantly higher than that of the control group
(P < 0.01). Conclusion; Rapamycin at the concentrations of 10 to 100 nmol/L could induce autophagy in melanoma cells,and
inhibit the growth of melanoma cells. The mechanism may be associated with the expression level of protein Bcl-2 and Bax.
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Figure 1

MDC fluorescent staining was used to detect autophagic vesicles of M14 cells(x 200)
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Figure 2 Immunocytochemistry was used to detect the expression of autophagy protein LC3B(x 200)
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Figure 3

Western blot

The expression levels of apoptosis-related protein Bel-2 and Bax were observed in rapamycin-treated M14 cells under
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Figure 4 The ultrastructural changes of rapamycin-treated M14 cells were observed under transmission electronic microscopy (x 40 000)
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Figure 5 The changes of mitochondrial membrane potential
were observed in rapamycin-treated M14 cells un-
der Rhodamine 123 dye and flow cytometry
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Table 1 The effects of rapamycin on proliferation of M14
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45 AR MR BEA ) (%)
R 2H 0
AR R AL

10 nmol/L 8.42 +2.88*

50 nmol/L 16.58 + 4.43**

100 nmol/L. 24.15 + 3.69"*

XML AR, P < 0.01, 15 10 nmol/T T A A B4 H 4%,
*P < 0.05,

WERE e (o 3 S K LC3B 3R A e (o (1
PERE ) S 2R FBB AR SCI0 R FHAS IRV B2 1) B e
FREHT M14 4, it MDC Ye€ 1L.C3B A
Yot L) RGBSR BE AR FAREIRG: . H EATE Wi v]
U MDC 27 M3 P9 TR B9340 28 s R A3 A
XFHRZH MDC 96 4e )5 v DL WL B 2 o, (H2E
e A, 10 nmol /L IHEE R 4525 24 h )5, Rim]
UL SRS BRI T M14 4R B N,
T L5 82 v % BR AL, B 25 29 VR T, 98 6
LI 5 R Y N, B TR WA A R TR E R



55 32 4 3 ]
201243 A

TEERISE . TR R A T AR M14 B Bel-2 Bax FikAE L

— 347 —

MM AN EE, MUAEMXEER 1 B3
(microtubule-associated protein 1 light chain3,L.C3)
& HETHRIARME— T (51 A WRAR S, AR A
A IAEE Z e N 10 nmol/L I, LC3B % 964
RO R RGO , Y B IAE R T2 50 F1100
nmol/L, Y I @5k, KAFMERIETA
W FE— 5 Y P S B S IR A DG, B ST B T WL
I 0 L AL 4G B R/ IMAS R AA | R R AR TE 45
Y MBI ES R AR A, SEgR R BAMEXT BRZH M 14 24 i
JL 3R PN A5 20 M T 25 RN o0 A B 0E R R
FARE KK, 100 nmol/L HYTEIATE K425 24 h ),
LR A SR PN R AR 22 I i ST UL L, o Ak
R K A Al ek Bk AR B L R AR v i AR 2L
PERERLRAZ B3

5 RENIA Y/ kA ] N ER R AW RO RO v 1
) A RERTPE T A PR A R E A, T
YRR A WA HEAT SR, T AE K 2 A i A
FH AT RE SR LR A IR B PR A B s AR g
S AsF, 7 IR A 2o A 5 a5 P el AR BB IR /NER 4
SR N ITTBOTE ORI [, BEE S SR 1
S, YRR [N LATE BRI R R AR, 40
MBE BT . ASHFFE R A Rh123 34 i AAG I 2
AR A ( Adm) F9AE1E  Rh123 58600 3 e S i
LR AL I T A gm IR 20, T ani
RS 8 76 B 5 a8 B de e, B BRI R A
R BE R LT ORI N R, 5 X IR
HILF 2= E (P < 0.05), BHIHEIAER 5
M14 4l SR A Bl A [, BE 2Rk T aE 45
AHBEZE R HE B IAEE R 51 M14 4 g4k i
KA AL SR 05, AT RERZ I T Sk AR A i 42 A
ML, S50 A S R T (R B e S b s i
YA 3G B IS RS, 2 B A A SE T

AR5 R MTT A0 AN [ e B8 1) 5 1 2 3%
Xof B TR A A A A2, 25 SR 7R 10~100 nmol /1L
TR MARE FO0 R 2R A M kg i A B I E A,
HiX—fE A2 B R SO . 4525 24 h )5 ,10
nmol /I A4 75 A EF 2wl T LA 5 | B2 4 A 444 5 W . 1 B
(P < 0.05), Fifi 5 e BE i3 hin , 240 By 18 3 Rt b 2
WA, FRMATE ZAEHREE 50 F1 100 nmol /L FHEFY R
B SR T X IR, BEEA B A2 7E 50 nmol/L Al
100 nmol/L EA W LISEMMEILT, nFinER
AR EAR I T,

Ik TE KIS s A WS PR TR
AEEZFIRR,, AFEEIIRIAN Bel-2 RMHAER

I A WA 38 T LA R A WA i sE T, R fe
e Bel-2 ZEHNPEPERTE Beclin-1 [ HT-29 45 %40
Ji, T AU T A B 0 FEAIK Beclin-1 5
Vps34 455 I HEE Beclin-1 FH5C1Y PI3K TEH4,
W] Bel-2 By BE KRB T RefE i H WY Beclin-
1-Vps34 EERRIE LT, X245 1487 Bel-2 A RE
JE AWER TR Y, XORYE AR ZAE7E Bel-2
FIRHATF A, Bel-2 5 Bax & Bel-2 ZGEH Difig Az
HPRA B, 3 ) Ll 5 A T
Bel-2 38 52 il 240 e 9 T 1802 5 bR %) & AR 1T Bax
FAEPHT LN, W5 R, Bel-2 55 Bax BYFRIAZ[H]
AP Bel-2 il i3RIk, MM ; 2, 40
ET- . ARG H Western blot F ARG A [R] e B
I ERIATE Z/ER 24 hJ5 M14 40P T AR SEE A
Bel-2 il Bax FIKMYIENL, 2 R B RIMERTLT
P M14 ZAE P AT HI 2L H Bel-2 I93R5A, [RIF B
TR THRE N Bax MUFRIE, HALHI AT G281
LR 75 4% A8 8 18 (mitochondrial permeabili-
ty transition pores, MPTP) Bk, AR EINA,
MPTP fJE B R Bel-2 205 8 11 5 R AR SN B
A EAE = A2 14, Bax RS {2 iEZE ALK MPTP JF
O W AT BFSEIA R Bel-2 2 H ] LA Ca®* AN
JE M R, 1T Bax AT ARAE Ca® PPN 5T X g R
Y FEAZE R TN Bel-2 . F i Bax BERES | LKL
e Ca 8 1 fof - 2R 1 MPTP A FF il e 28
LR I | SETTZORAARSMEE R 2L B R T

AR AR R S AR T 4 W
SBT3 BB R Y, EUAH R AY
5B TT B IR 400 SRR T 01 Beclin-1 76
H SRR T A XAERH . Wirawan 551
FI AN B R 58 (ba/f3 4HAE) , K BLE AN S 11
BIRANUE BT Beclin-1 A1 PI3KC3 1Y H W fiE
A —A AT USSR PR T 3% 42 1 Beclin-1C F
B, VEIITERRSE O, Beclin-1 AT LAGIEE—A>
TR B T2 9 e s 200 O o v 400 A 240 B 1 e

HA R R RS N O R B T, %
FEVERR SR X AT AU, R U 25, T4k
BT . AN BSOS G e il ) — A
PRETT IR IGS . TRIAE R BA BRI PTE TR
UM TG R, (A A HAG B A S s i i 2L
FAb, EIAEE R AR —Fh AR R, R LU
il mTOR T TS 40 M A w4, 20 3 W iy & 2k 52
PI3K/TOR WYIH4%, HJS ShBr B bt o 12 22
1R/ 5@ TR , BIVER R 2 2R VR I R RE A A,y 17



— 348 — (2

E B X

U
2

55 32 5 3 ]

= 201243 H

TGS, EWHIL AT, RS AT S6
(p70S6) AT 5 ZUHM N [ W5 , & 1Y% P£ 52 mTOR ¥
BRI . B AR 2 mTOR A&, AT
ik p70S6 FIE PR AT A Mg & A (HE R A
W A7 6 AH 2 JE (4 79 5 T8 - — 7 T e 7P e T
DA3E o 4R ) 3 FAF AR HAE T Dy — i,
AT LA A g9 g A R R 2 A A R — R
RAETR, PRI, A Wk il B R SRt 0] | 4%
F 3 AR R R AR 1 R P i e A e e F
o I — Al W TR AR 2R T 25V AT
REIEIRTT IR — N HER

(&% k]

[1] Cao Y,Klionsky DJ. Physiological functions of Atg6/Be-
clin 1;a unique autophagy-related protein [J]. Cell Res,
2007,17(10) . 839-849

[2] Sinha S,Levine B. The autophagy effector Beclin 1:a
novel BH3-only protein [J]. Oncogene,2008,27 (Suppl
1):S137-148

[3] Klionsky DJ, Abeliovich H, Agestini SP, et al. Guidelines
for the u8e and interpretation of assays for monitoring au-
tophagy in higher eukaryotes [J]. Autophagy,2008,4
(2):151-175

[4] Xue L. Mitochondria are selectively eliminated from eu-
karyotic cells after blockade of caspases during apoptosis
[J]. Curr Biol,2001,11(5):361-365

[5] Dunn WA Jr. Studies on the mechanisms of autophagy:
formation of the autophagic vacuole [J]. J Cel Biol,
1990,110(6):1923-1933

[6] Pattingre S,Tassa A,Qu X, et al. Bcl-2 antiapoptotic pro-
teins inhibit Beclin 1-dependent autophagy [J]. Cell,
2005,122(6):927-939

[7] Pattingre S,Levine B. Bcl-2 inhibition of autophagy:a
new route to cancer? [J]. Cancer Res,2006,66 (6):
2885-2888

[8] Rodriguez D,Rojas-Rivera D,Hetz C. Integrating stress

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

signals at the endoplasmic reticulum;The BCL-2 protein
family rheostat[J]. Biochimica Biophysica Acta Molecu-
lar Cell Res,2011,1813(4).564-574

Yi XH,Wu QS,Li HH,et al. The expressions of Bcl-2
and Bax in gastric carcinoma and precancerous lesions
[J]. Chin-Ger J Clin Oncol ,2008,7(1):14-16

Duan X,Ji B,Yu K,et al. Acidic buffer or plus cy-
closporine A post-conditioning protects isolated rat hearts
against ischemia-reperfusion injury [J]. Perfusion,2011,
26(3):245-252

Lao Y,Chang DC. Study of the functional role of Bel-2
family proteins in regulating Ca(2+) signals in apoptotic
cells[ J]. Biochem Soc Trans,2007,35(5):1038-1039
Wirawan E,Walle LV, Kersse K, et al. Caspase-mediated
cleavage of Beclin-1 inactivates Beclin-1-in duced au-
tophagy and enhances apoptosis by promoting the release
of proapoptotic factors from mitochondria [J]. Cell Death
and Dis,2010,1(1):el8

El-Ani D,Stav H,Guetta Vet al. A rapamycin (sirolimus)
protects against hypoxic damage in primary heart cultures
via Na (+)/Ca (2+) exchanger activation [J]. Life Sci,
2011,89(1-2).:7-14

Fabri M, Realegeno SE,Jo EK, et al. Role of autophagy in
the host response to microbial infection and potential for
therapy[ J]. Curr Opin Immunol,2011,23(1):65-70
Qureshi HY , Ahmad R, Sylvester J, et al. Requirement of
phosphatidylinositol 3-kinase/Akt signaling pathway for
regulation of tissue inhibitor of metalloproteinases-3 gene
expression by TGF-B in human chondrocytes [J]. Cell
Signal ,2007,19(8) :1643-1651

Karantza-Wadsworth V. AACR Annual Meeting 2008 : au-
tophagy in the forefront of cancer research [J]. Au-
tophagy,2008,4(5).731-733

Eisenberg-Lerner A,Kimchi A. The paradox of autophagy
and its implication in cancer etiology and therapy [J].
Apoptosis, 2009, 14(4):376-391

[WFEHE] 2011-11-23



