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The Effect of Overexpressed Beclin 1 on Esophageal
Cancer (Ecal09) Cells in vivo
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Abstract Autophagy is an evolutionarily conserved lysosomal degradation pathway, and activation of
autophagy may function as a tumor suppressor by degrading defective organelles and other cellular components.
Beclin 1 is a main actor of autophagy, also known as a tumor suppressor gene. In the present study, we examined
the expression of Beclin 1 in esophageal cancer by immunohistochemical SP method, Beclinl recombinant
plasmid pIRES2-ZsGreenl-hBeclin 1 was constructed and transfected into Ecal09 cells. Autophagy was observed
under electron microscopy. The expression of Beclin 1 at mRNA level was detected by the reverse transcription-
polymerase chain reaction (RT-PCR), and Western blot was used to examine the protein expression of Beclin 1,
Bcl-2 and P53. Moreover, in vivo, the proliferation of the cancer cells was evaluated in xenotransplant nude mice

model. The results showed that reduced Beclin 1 expression was observed in esophageal cancer cells than in normal
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tissues(P<0.05). We successfully constructed Beclin I recombinant plasmid and transfected it into Ecal09 cells,

autophagosomes were widely formated. The results of RT-PCR and Western blot showed that the expression of

Beclin 1 was remarkably higher in transfected group ECA109 cells at both mRNA and protein levels than that of

control group and untransfected group. In addition, the protein expression of Bcl-2 was down-regulated but P53

up-regulated after transfected. /n vivo, the average weight and volume of tumor in Beclin I transfection group

xenografts mice were significantly lower than those in the control group (P<0.05). The result suggested that Beclin

I gene can well inhibit esophageal cancer, and this lay the foundation for targeted therapy for esophageal cancer.

Key words

B A I LTS AL TE R 2 —, WHOWS S
FI gt S G H WR, 7 A ERIERE A T R 5
MR R R HESE S S TSI, SRR3R 36
E 2 10% BR16%M. B EHE A - aE s &
RIX, RPFRAET R R 2 B, B8R
o A B R PR T 122%, Ak T B, A8 A2,
R B R R R AL E AT AN 28, 2 A
R BRER I SE 5. B A L . 19T
T R & JE DR 2 E A2 TR AR R ) DB ]

Wk A2 4 A R FH Y T P o 11 B S2 400 P 4 2%
FRD YRR RS, 2 EAZ AR AR I A
H e S A AR B8, DA R ) R AR I R R
REY), HVER TR LS R 2 R, Wik
APEVERR . H SRR B R SRR, fE
FARAHE DU, H TR ek 4E R 5 S A7
N7 S i OISR G T A < | s i W 1 5% i) Bty
JEHEFETBL, ARk, FE S R 0% 2 R IR 4
BRI 5 R, Beclin 151 TR ATGO R R, AR 7L
SR I E W SR DR RN R B R A R . A
KVFZ MR b AU . U0 B . B0 51 IR L) 46
R IBeclin I3[R [R5 N R EER DS, Beclin IfEN—
AN 5 R 1T 4 32 ST A S a6 3 i s A AL
MiBeclin 1/£ £ & R IK, A Beclin 113 3Rk
BRAREE YeEcal 0941 i, it ELHF 70 e e i J5 H (3£ A
S RS F AR L A N 3G T 1R 2 5, SN Beclin 155 R )
BT 6 B BT R N S A

1 #RI5EZE
1.1 ##

& Ecal 0941 Jl A& W B 1B B 2% Be L A
M RET R . 164040 M 723 . AR5 A 4 s
H 3% [ Hyclone 2 &, if i {42000 PBS. J§ & Al

esophageal cancer; Beclin 1; Ecal09 cell line; overexpression; nude mice

It H 5% [H Invitrogen s 7], AJiBeclin 1(GenBank /741
NM_003766)J5i #ipIRES2-ZsGreenl(Clontech)ld H
RYNE BAEMARA R @GS ELELD. %
B AR S0 [ A R A A, JadiBeclin
1. Bel-2. PS3Z s BEHLMAIE B BN =8 A F], Rt
B-actin, AR A AN B bR A0 1 = BT RelgG( = PD)
HERBGR £, PMSF. BCAK A & B £
BRI HRA A & ECLE AN B 2 = R AV
ARAE WA A RNASREGR I Trizol. 10 % %1857 &
PR 38070 &3 5 H A TaKaRa A ], 4 8UE H
Jb Rt e B R AR DR I A BR A 7 (S5 3 A =
YEAMIE: SCXK(51)2005-0013), SZI6 il 75 24 44 i 5
R T 4 205 2 B g S = AR

1.2 753k

1.2.1 RIELBALT R MR E J& 2847 F Beclin 158
BRI 2011410 H20124F4 A A R E
RIS RS — Bt iz 2 B Ra R &
BB, RS REAL GRS LTSN B
R AN M I ) 42450 9 55 1E 7 & B A 43 (MR S J 41 21
3~5 cm) 204, 43 R ELAR A AN, ARG F . &
10%22 5 FH IS ] 52, o P38 P A R — FR R B K, A 05
AR P, SR SPIE A 44k %3 4T Beclin 1
FAR AP ARSI o

1.2.2 BB Beclin | BAZE A g R L4
R ZBcal09miethk N AHRT-PCRjVEY H4
Yt Beclin 11fJcDNA, SR )5 73 lF 844 B pIRES 2-
ZsGreenl }x H 1) 3 X Hl BamH TF1EcoR XL gV, 4
) [R5 i pIRES2-ZsGreen B 1] K Fr BOFN H ) 3
[K| Beclin 1§ 1) 7= %), i FipIRES2-ZsGreenl [A] Y5 K
R BS B IR RS, WA G /N P T
hi, 345 5 FEcoR T+BamH 1 g V) % i (B8 V) %
BB A B2 7R) o FHE O Rl B U] 11 353 bplf Fr B,
SXof 65 s 1 A 11 B 2 5 B A T SR AAE, R IE A



304

KB BB R 3T B Y Ecal 09ZH il . 5 Yeid R 4
295 B i Ecal 0941 fi bk 7E37 °C. 5% CO,% 4
WS IR AL 22 5 =AX, BT — R R A WK
FTHEBG ML FA6FLIRIEF 41004 . e
RAGYHM K R A FEL190%I), TFAAHE Y. YLtk
WU 6 FLAR S F7 3 KB 5, PBSIE BE2IK, BE#TC
MiE164055 77552 mL. 2AJ5, BCHAM=244 pLJG i
9% 346 pL Lipofectamine 2000054 74FH250 uL/4L), Ac
Hl5E )5, iR ACE S minfi H A 355); Bii=(246 nL
LB 772 +4 pLJsURL)/ AR FL( S50 2H Dy 520 Bk, 6
HR AL A 2 3 TR, IR B3N ng/ul, B ARAR
N250 uL). FARFIBIHIE S, IR T HCE20 minf#
HIREBSG, BA. BIREGWEZHIMAN6ILIR, Hi
BEENRIENORE] . 7537 °Cy 5% CO, 5975 h, B
EAMTE R AR IRIE, 24 h2 J5, LA1:106) B 1)K 4
JH A% R BB M6 FLAR H, N 75600 ng/mL G418 4
Ry IR A PR R R R IA AR, 2215 difiik sk

CMVIE
EcoR 1(630 bp)

TK pA

Beclin 1

KanaNeo resistance pIRES2-ZsGreenl-hBeclinl

6612 bp
/ “BamH 1(1 989 bp)
}% IRES
F1 origin /' - ZsGreenl
SV40 polyA

&1 pIRES2-ZsGreenl-hBeclinl FRfI£5 4[]
Fig.1 Strcture of pIRES2-ZsGreenl-hBeclinl plasmid

FRARN AR T AR AR f5 , 34T 5 25 .

1.2.3 &4 WAL A 2 Beclin 15 F 49 Ecal 0948 it
M B R e B Rt B Y)E
2G4 187 AR o e R IA APk, &I B EES*10°
AHH . 5% ][ E Ja, V) [ 5E, 70 AIHE12 5001
17 5001%. 30 0001%. 65 0001% % 4 M55 N WM H
M AT R4 B B P PR T O . HR T SR B R A
TR =R KOS = 4.

124 RT-PCRAZ M| 4% % 77 /& Ecal 0948 J 4k F Beclin 1
KR ERAFN  Beclin 1) f-actin5| ¥ i1 ix |
B R BAEE AR A F W, LB-actiny N .
Beclin 15| %) °4: Eii§: 5-TAT TGA AAC TCC TCG
CCA GGA-3'; F if: 5-GGC ATA ACG CAT CTG

Trans2k Plus Il DNA marker
DNA MASS(5 uL)

(bp)
8000
5000

—=3000
——2000

1 000
750
500
250

- 100

1.5% TAEZE B REIREB R (4

M: marker; 1-4: EcoR IF1BamH XU 5 K .
Lane M: marker; Lanel-4: pIRES2-ZsGreen-hBeclin 1 digested by
EcoR I and BamH 1.
[#]2 pIRES2-ZsGreen-hBeclin1 W EGTI 4 E
Fig.2 The electrophoresis of pIRES2-ZsGreen-hBeclin1

after restriction endonuclease digestion

GTT TT-3'. ¥ 84 J B NS565 bp; f-actin51 W N L
5-TTT GAG ACC TTC AAC ACC CCA-3"; Filf: 5'-
AAG GCT GGA AGA GTG CCT CA-3'. ¥ H Bt N
424 bp; 4> WIPREUCRFE G . S BARD K YeBeclin 1
“HEcal 094l i RNA, ¥ 5% HcDNA, HU #% 5% 7=
W02 WLAAREAR, 2 YT R R B, Beclin 1. B-actin
PCRY™ 4 % {1 94 °CT 4% #£5 min; 94 °C7Z 1430 s.
57 °CiE k30 s, 72 °CIEAH1 min, 35MEH; & )5
72 °CLEAHS min. PCR™4) I 1.5%5 Jig B &8 A Fo Ik
Yo, LI E R =R

1.2.5 Western blot# ) 4% % AT /& &40 4m I 4 Beclin
1. Bel-2. PS3& @ &AL fHAKEQRIGA
AL, WAL G487 % Fa E Rk M4 M, 7™ k% f4 B8
FEHGR T 3 0 4R, 6FLIR B FLINN60 L 42
7 A10.6 uL PMSFIR AW . B AR, H
BCAEM & & AW, Bl P& HEARE. BUaE
F140 pgilt 47 BT, 1710% 1+ ke LB RN R A
75 T Jc e e FEL K, HEL B ENCR, 5% Jig W5 #y37 °C
HHL h, 4 °C—HEEF LR, ikl hETBSTE i
PEIRVENE3%15 mine FEAMAFHR. — 9137 °CHLE 1 h,
TBSTE i R WEE3%x15 min, IECLE (5 BEke
Bif% R G EA, PAB-actin YN SR, 11 5H & 5 H &1
(RAHX R &, Gt T e

12,6 ARRARSEEE  ZMTTII AR R YL 4
AR A I 2 T LA R G, AG418
75 30 i AN R 5 3K i Beclin 175 Y AN 25 #4441
Ecal09Z i, 24 AR BR 1< 107 ()93 5 77 B b T 4



MRV B3 2% ik ik Beclin 16} & Ecal 094 R AR AR BR8] 5 i 305

B R R, 2 dJE #E MR AL W — BN e, —
JE Ji5 128 7 g SE PR 4 T RS OK, OB K 100% .
00 Jie 3 1 AR R IO, S U A R RO = R AR
MR IR, R EA LB AR, — 1A
B 45— AL FEAR R, 5E BRI & B TR, KPR E 40
M, # 5 M RBALB/cA-nu, Z4T5 =% E K5 —
B e 2 e 34 S 56 = SPR 2 4 3% (S i s 4k 4 ]
iF: SYXK(1)2012-0012).
1.3 ZiE9H

K FISPSS19.04¢ it # 4, RT-PCR. Western blot
F 25 SR8 R F e 56 S e 4k 45 SRR B IR R 7 22
S3HT; B B A AR RRR B A T 2 T

KX;*‘,‘"*-‘ BRIL T IR 15
-.3! b Ao '{€"1.Gf g EP, & y b’ S y
A ¢ -
[ R P J Lo ) IR /‘ A
/% ?. , X a : -
i ha : *k %
a \'\.‘ ~ /)
3 a
(i * e e
? y
B e * e &

2 &R
21 GRBHUER

o5 21 Bk 22 45 R B OR, Beclin 1 EE HERE
TSP LRIE, RS R EEHA )z
k. 366 & B P Beclin 1BH M #32451(76.2%),
B 1410151 (23.8%), 20491 9 55 1 2H ZiBeclin 13
TR, MM TR B A AN EmAS
tiBeclin 1%k B & BFIC, Z 7 AA 4% 5 S
(P<0.05)(K3).
2.2 YHBEREREER

4 i %% JepIRES2-zsGreenl-hBeclinl Jii %772 h
JG, BT RGCEMEL TSR, 2 550 £140%,

LN VS ) l"‘ '
2 A /.
\
. \
Jos
»
' o v e
e 5
'y ",‘
.J '?4,\\
¢
\ P
oY
% ale |
§ LA 15 { \ oo 8 P A
) Y'a o, . e 4 : g
> faa P Dy MY Pl ’!’5’.'\!

A: Beclin 1765855 15 S WRIR_E R 40 i i 2 vp Rk BE 1 B: Beclin 17E S8 2 23 TR BAE; C: Beclin 1750 85 Wl 41 i it 5 b P PE IR R

A: positive Beclin 1 immunoreactivity in cytoplasm of normal squamous epithelial cells; B: negative Beclin 1 immunoreactivity in tumor cells; C:

positive Beclin 1 immunoreactivity in cytoplasm of tumor cells.
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Fig.3 Immunohistochemical analysis of Beclin 1 in esophageal squamous cell carcinoma(400%)
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A: the empty vector transfected group under optical microscope; B: the empty vector transfected group under fluorescence microscope; C: Beclin 1

transfected group under optical microscope; D: Beclin I transfected group under fluorescence microscope.
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Fig.4 Plasmid transfection into Ecal09 cells(200%)
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A,B: autophagosomes are wildly intracellular formed (arrow shows); C: typical autophagosome structure characterized by a double membrane that

contains cytoplasmic organelles magnified from [J; D: excessive autophagy leading to cell death.
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Fig.5 Overexpress Beclin 1 leads to autophagy in Ecal09 cells under electron microscopy
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M: marker; 1: untranfected group; 2: empty vector transfected group; 3:
Beclin I transfected group.
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Fig.6 Beclin 1 transcriptional levels in the three group cells
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Fig.7 Beclin 1, P53, Bcl-2 expressions in the three group cells
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1 AR = AR E A mRNAFIE B FKFELB (x+s)
Table 1 The expression at mRNA and protein levels in the three group cells(x+s)

il Beclin 1#5 44 EARYL RIEYLL
Group Beclin 1 transfected group Empty vector transfected group Untranfected group
Beclin 1 mRNA 2.010 9£0.158 3 0.507 5+0.009 5 0.510 5+0.021 2

2.306 8+0.053 0
0.664 6+0.014 3
1.562 3+0.015 8

Beclin 1 protein
Bcl-2 protein
P53 protein

0.414 0+0.008 8
1.142 7+0.004 8
0.7559+0.016 7

0.387 0+0.013 3
1.158 4+0.020 0
0.758 0+0.023 7

F A0 DR L8 P /N T A AL

Empty vector transfected group

Beclin 1 transfected group

The average weight and volume of tumor in Beclin [ transfection group were significantly lower than those in the control group.
E8 RRAMEEIER

Fig.8 The result of nude mouse tumorigenicity assay
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Table 2 The average volume and weight of tumor in Beclin I transfected group and empty vector transfected group(x=xs, n=4)

ZH 5 PR (cm?) EH(g)

Group Volume(cm®) Weight(g)
First week Second week Third week Fourth week

Beclin I transfected group 0.019 6+0.004 6 0.045 6+0.006 7 0.202 8+0.028 5 0.361 7£0.106 7 0.558+0.099

Empty vector transfected group 0.028 8+0.003 5 0.081 0+0.009 8 0.507 4+0.114 3 1.295 2+0.070 0 1.586+0.045
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