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Significance of autophagy-related protein beclin 1 expression in
gastric cancer: a Meta-analysis

YU Zhaoyan, DING Jie, YANG Xiaofei, ZHANG Zhongmin
(Department of General Surgery, Guizhou Provincal People’s Hospital, Guiyang 550002, China)

Abstract Objective: To systematically analyze the expression of autophagy-related protein Beclin 1 (BECN1) in gastric
cancer tissue and the correlation between BECN1 expression and clinicopathologic features of gastric cancer
patients.

Methods: The studies investigating BECN1 expression in gastric cancer tissues and its clinical significance
published up to February 2015 were collected by searching the national and international databases. After data
extraction, a meta-analysis was performed by using RevMan 5.3 and Statal2.0 software.

Results: Nine studies were finally included, involving 1 620 gastric cancer patients. The results of this meta-

analysis showed that the positive expression rate of BECN1 in gastric cancer tissues was significantly lower than
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that in non-gastric cancer tissues (OR=0.11, 95% CI=0.02-0.62, P=0.01), in well differentiated gastric cancer

tissues was significantly higher than that in moderately-poorly differentiated gastric cancer tissues (OR=14.30,

95% CI=5.94-34.4, P=0.000), and in gastric cancer tissues without distant metastasis was significantly higher than
that in those with distant metastasis (OR=0.39, 95% CI=0.22-0.70, P=0.001), but no significant relationship was

noted between BECN1 expression and gender, age, tumor infiltration depth, lymph node metastasis and TNM

stage of gastric cancer patients (all P>0.05).

Conclusion: BECN1 may play a crucial role in gastric cancer carcinogenesis and differentiation of gastric cancer

cells, and may also participate in the regulation of the metastasis ability of gastric cancer cells.
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FRMRE, THEHE S P, P<0.05MA R FE7E %K @
R f7r o
SRR
v

2 # R | Dl SRR 22 |
2.1 BWEERRHH V—’

VI KR AR SCHROIRT . IR AN A K HE B b | A |
BRI, B AT, Jooh i T ‘
1 6200 LA, 635 ARSI S o R V—>
SCHR U 2R O R UL L g A SCHR SR DG ER s 4R A | 24 A Meta M7 (n=9) |

WAL, HhSCEEEW D =50 HE AR, 25

(1 ‘5'&;2? =
66.67% . T AR5 A% TES A BRSSO R B RRGEREE

Figure 1 Literature screening processes

R 1 WMNTERELAFE
Table 1 Baseline characteristics of the included studies
e = JEE(WZIK%Z A B R AL THC ik T EE%@%E SRS b FEE
n) (n) ballil o
Chen, % ®12012 155 — EnVision {% Abcam PHPEANITEC  2),3).4),7).8) 7
Geng , % 2012 271 — SP &% Novus Biologicals AL 2),3), 5), 8) 6
Yu, 272013 365 585 SP ¥ Sigma FEPE 2 T4 1), 3),6),7), 8) 7
Zhou, % *12012 153 — SP % Santa Cruz TRk 3), 8) 6
ZefE | 420012 199 199 SP 7% Sigma Tk 1),2),3),4),6),7).8) 4
ZERR, % 192014 96 — EnVision % Santa Cruz Ty 2),3), 4), 5), 6), 8) 6
2285 '"010 60 60 SP ik USCNLIFE Ttk 1), 4), 5), 6), 8) 4
HEW 4 12013 59 59 EnVision % e B A S 1),2),3),4),5), 6) 4
T, 255010 62 36 SABC ¥ Santa Cruz e Fy 1), 2), 3), 4), 5), 6) 5
T 1) BESAEBERALIIRN; 2) s 3) Ml 4) IMEaERRE; 5) Mg Ra R L EEBEREZ; 6) ATk

§¥et%s 1) AIImALEERS s 8) MivRg oY)

Note: 1) Gastric cancer tissue vs. non-gastric cancer tissue; 2) Age; 3) Gender; 4) Degree of tumor differentiation; S) Serosa layer invasion or

not; 6) Presence or absence of lymph node metastasis; 7) Presence or absence of distant metastasis; 8) Tumor staging

2.2 Meta &R KTIEHEmHL (OR=0.11, 95% CI=0.02~0.62,
2.21 BEL5EFHEMAL BECNI AL HS5D P=0.01) (E2) (F2) . UKD &KHE
ffFgE U PR E T E R S AR B 440 % BECNI R EBAMAIIEE ", B S5 E mas
RIBIEOL, 50T S 4R = AR G it 2 BECNI1 {3 ik FH @K%%fréﬁﬁ ( OR=0.18,
%5 (I’=96% ) , KR H REM 3E17 Meta 43 #7. 95% CI=0.03~1.04, P=0.06) .

GERR . BIEALIH BECNT 19323k BH M R U b

BREAER EBEALR Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Yu, £ 2013" 178 565 181 586 22.7% 1.03 [0.80, 1.32] ¥
2 422012 94 199 188 199  22.1% 0.05[0.03, 0.10] Bl
2285 20101 13 60 25 60 21.7% 0.3910.17, 0.86] =
HEW, % 2013 24 59 59 59 14.1% 0.01[0.00, 0.10]
SRR, 252010 25 62 34 36 19.4% 0.04[0.01, 0.18] =
Total (95% CI) 945 940 100.0% 0.11 [0.02, 0.62] ——
Total events 334 487 ) ) ) )
E 2_ . 2 - . 2_, T T 1
e e i o851 e OO0 T T TR
i ST SRR [

B2 BEALASIEBEALA BECNT RiALEHRHE

Figure 2  Forest plot for comparison of BECN1 expression between gastric cancer tissue and non-gastric cancer tissue
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Table2 Results of meta-analysis of the correlation between BECN1 protein expression and clinical pathological features of gastric cancer

NP B IR S el
HEARH A OR (95% CI ) P P P ¢ P
B vs. AE B ImA 0.11 (0.02~0.62) 0.012 96.0% 0.000 —2.47 0.090
<60 % vs. = 60 % 1.06 (0.78~1.43) 0.723 0% 0.896 0.69 0.527
B vs. 1.53 (0.99~2.36) 0.053 63.0% 0.008 -0.04 0.968

=tk vs. Ak 143 (5.94~34.4) 0.000 0% 0.322 — —
Bk vs. AIK4ME 0.58 (0.13~2.63) 0.481 86.4% 0.000 -1.30 0.323
K ENRZ vs. AZRRNEZLIAN - 0.81 (0.38~1.74) 0.596 63.6% 0.027 0.01 0.994
TCMRE SRS v AMESEEE 109 (0.48~2.44) 0.839 83.7% 0.000 0.62 0.566
HImAL RS vs. TCImAb 5555 0.39 (0.22~0.70) 0.001 0% 0.882 3.97 0.157
L~11 1] vs. TI~1V 1] 1.41 (0.82~2.43) 0.21 74.8% 0.001 0.00 0.997
T 1) RS Egger K056, 16 AR ME 5 HRAME B e BECNT BB TE I AN AL, MELIRTE Egger K305

Note: 1) Using Egger’s test, and no data of Egger’s test available in comparison of BECN1 expression between well-differentiated and

moderately-poorly differentiated gastric cancer due to the small number of included studies

2.2.2 BECNI f£ R F 4# &

# Rk R AR T T,

LT <60 % =

’}i 5'] :%‘ %‘

S
jj:ﬁ 6 /I\Ej;l:% [5-6, 9-10, 12-13]
60 % B g B4 Z B BECN1 1

W B B 0 5

( P=0.008, I’=63% )

, WCRFH REM 1
RHEIR %ﬁ%ﬁ@%% i 2 R

BivE A e it e B X

T 4h

21 BECN1 ik 78

B3 BECN1 EARREFIREIER BEEERIELRNRNE

Fk B, B H B B SR C S ML RS2 % (OR=1.53, 95% CI=0.99~2.36,
(P=0.896, I’=0% ) ; it <60 % K= 60% B  P=0.053) (£2) (FE3) , fGEMENHHRRTE
¥ Z 10 BECN1 #y R KT 222 5+ (OR=1.06, IR A AT — LA 5 A R 0 59 1) PR AN
95% CI=0.78~1.43, P=0.723) ; i 7& & 9 77
<60% =60% Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen, %5 2012 54 96 36 59 24.2% 0.82[0.42,1.59] — =
Geng , % 2012 122 141 107 130 18.6% 1.38[0.71, 2.67] T
25l 42012 39 84 55 115 30.8% 0.95[0.54,1.66]  — W
SRR, 22014 27 38 38 58 10.8% 1.29[0.53, 3.13] —
mEmW , 42013 8 18 16 41 6.7% 1.25[0.41,3.84] — T
AT, & 2010 10 25 15 37 9.0% 0.98[0.35,2.75] — 1
Total (95% CI) 402 440 100.0% 1.06 [0.78, 1.43] 2 2
Total events 260 267
Heterogeneity: Chi*=1.64, df=5 (P=0.90); '=0% I 1 t {
Test for overall effect: Z=0.36 (P=0.72) 0.01 0.1 1 10 100
<60 % = 60 %
B % Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen, %5 2012 64 104 25 51 14.0% 1.54[0.78, 3.03] T
Geng , % 20121 165 193 64 78 13.6% 1.29 [0.64, 2.60] I o
Yu, % 2013 136 400 42 165 7.9% 1.51[1.00, 2.27] b
Zhou , % 2012™ 35 105 20 48 13.6% 0.70[0.35,1.41] — =
2 422012 84 144 10 55 12.8% 6.30 [2.94, 13.49] —
ZERR 42014 45 63 20 33 11.2% 1.63 [0.67, 3.94] .
HEW, 2 2013 15 36 9 23 9.3% 1.11[0.38,3.23] —
A, & 2010 20 49 5 13 7.6% 1.10[0.31,3.87] —
Total (95% CI) 1094 466  100.0% 1.53 [0.99, 2.36] o
Total events 564 196
Heterogeneity: Tau’=0.23; Chi’=18.96, df=7 (P=0.008); I’=63% I + t i
Test for overall effect: Z=1.93 (P=0.05) 0.01 0.1 1 10 100
b 7

Figure 3 Forest plot for comparison of BECN1 expression in gastric cancer patients with different ages and genders
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223 BECNI1 ERR 5 EH RAR TN
ki A6V GE T BECNL 7E A
M BEBSEAL TN REGEL, L 24
0 R e B PN = R A L LR (19 (= R R [
BECN1 Rk HME R 1 22 5, W #H ZH T 5 itk
(P=0.322, I’=0% ) ; Meta 53 ¥ 45 3 7R & 434k
41 B 1) BECNT 235 FHPE R B & T IR o k4l

( OR=14.30, 95% CI=5.94~34.4, P<0.00001 ) ;
A4 AR R TR e EE S
K431k B 2 18] BECN1 Rk PHIER M £ 7, &7
JoT M A 36 UE S AF AE B S 5 M (P<0.00001
I’=86.4% ) , S #r45H Won b ok R 5 AR
b H & Z [ JC 48 it 2% 22 % (OR=0.58, 95% CI=
0.13~2.63, P=0.481) (K 4) .

o IR L Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2 25 20120 28 32 66 167 77.4% 10.71[3.59, 31.94] —l—
.. 3 —_—
KA L % 201017 22 30 3 32 22.6% 26.58[6.31,111.97]
Total (95% CI) 62 199 100.0% 14.30 [5.94, 34.44] -
Total events 50 69
Heterogeneity: Chi’=0.98, df=1 (P=0.32); ’=0% 0501 051 X 150 | :) 0
Test for overall effect: Z=5.93 (P<0.00001) : A
=5k TRk
hEsi k54 Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen, £ 2012"' 39 53 51 102 29.6%  2.79(1.35,5.74] G —
ZER K, & 2014 22 41 43 52 282%  0.24[0.09,0.62] o
Z585 2010 0 24 13 36 14.7%  0.04[0.00,0.63] * =
mEm , 42013 14 33 10 26 275%  1.18[0.41,3.37] I
Total (95% CI) 151 216 100.0%  0.58 [0.13, 2.63]
Total events 75 117
te neity: 2-1.88: Chi*=22. =3 (P<0). . =869 I t t |
Tt overl et o 0. o010l ! 10 100
s i1k

B 4 BECN1 EARESUEEBEARTNRELRHIFRKE

Figure 4 Forest plot for comparison of BECN1 expression in gastric cancer tissues with different differentiation

2.2.4 BECNI1 £RF TNM o # § B Pk
KSR, 7FHREARREEE (KK
W R K2 B2 LIAN ), WS 5E (N, 5
N, ) K TNM 2031 CI~11 #95 1~1V 8 ) & 0F5%
Z B SR Ge it eE S, T R I b RS
() 5 BECN 1 3K M fF 58 Z [0 JC 5 it (I°=0% ) .

Meta 3 Hr 45 R W, ANFEIRIEG B, W g5 %%
S TNM 73 3 1 i 4 R 2 (B A L 8, BECNI 3Rk
FH PR R 22 S5 o 48 i 2% 3 L (P=0.596. 0.839,
0.21) , HICIE b % B3 1) B & 41201 BECNI
F Ik PR R S T A IE AL # % % (OR=0.39,
95% CI=0.22~0.70, P=0.001) ($%£2) (K5) .

KEREEE EBREERUM Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI ~ M-H, Random, 95% CI
Geng , 25 2012" 70 81 159 190 24.6% 1.24[0.59, 2.61] —Je—
ZERPRE, %2014 16 34 49 62 22.1% 0.24[0.09, 0.59] ——a——
7= 2010 6 25 7 35 17.4% 1.26[0.37, 4.35] —_—
Eu 42013 4 13 20 46 16.5% 0.5810.16,2.15] ——=—T1T—
R, % 201017 18 40 7 22 19.4% 1.75[0.59, 5.23] —_—
Total (95% CI) 193 355 100.0% 0.81 [0.38, 1.74] P
Total events 114 242
Heterogeneity: Tau’=0.47; Chi’=11.00, df=4 (P=0.03); ’=64% 0 =01 0 : 1:0 1(=)0
Test for overall effect: Z=0.53 (P=0.60) : . N S .
KAz SRR R B I)Z LS

5 BECN1 #ZEAR[RE TNM 5B B RA LR FRIE LRI E

Figure S  Forest plot for comparison of BECN1 expression in gastric cancer tissues with different TNM stages
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T BEERS BHEEER Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI = M-H, Random, 95% CI
Yu, £ 2013 101 313 125 296 21.5% 0.65[0.47, 0.91] =
ZpE 422012 46 75 48 124 19.9% 2.51[1.39, 4.52] -
ZERK, %2014 15 31 50 65 17.4% 0.28 [0.11, 0.70]
2585 2010™" 11 32 2 28 11.8% 6.81[1.36, 34.16] | -
BEW % 2013 3 12 21 47 13.2% 0.41[0.10, 1.72] |
KT, &5 20101 16 34 9 28 16.3% 1.88[0.66, 5.31]
Total (95% CI) 497 588 100.0% 1.09 [0.46, 2.44] r
Total events 192 255 I ' ! ' i
Heterogeneity: Tau’=0.77; Chi’=30.73, df=5 (P<0.0001); '=84% 0.01 0.1 1 10 100
Test for overall effect: Z=0.20 (P=0.84) TCMR L2535 78 A OLEHH
BT E® I sbEE Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen, % 2012"' 11 29 79 126 44.8% 0.36[0.16, 0.84] .
Yu, % 2013 5 33 173 532 41.8% 0.37[0.14, 0.98] -
2 422012 3 9 91 190 13.4% 0.54[0.13, 2.24]
Total (95% CI) 71 848 100.0% 0.39 [0.22, 0.70] <&
Total events 19 343 " ' ' Y
Helerogeneity: Chi’=0.25, df=2 (P=0.88); I'=0% 0.01 0.1 1 10 100
Test for overall effect: Z=3.18 (P=0.001) A5 LA EERS TCL AR
1-11 2§ -1V 3 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI = M-H, Random, 95% CI
Chen, % 2012" 32 43 58 112 14.5% 2.71[1.24, 5.90]
Geng , % 2012 37 43 192 228 12.8% 1.16[0.45, 2.94] N
Yu, % 2013" 108 324 66 230 18.9% 1.24[0.86, 1.79] _‘"
Zhou , % 2012™ 19 46 36 107 15.3% 1.39[0.68, 2.83] "
2t 422012 56 93 38 106 16.8% 2.71[1.52,4.81] "
ARIK 4 2014 15 32 50 64 13.0% 0.25[0.10, 0.62] ]
2= 2010 10 33 3 27 8.6% 3.48[0.85, 14.27]
Total (95% CI) 614 874 100.0% 1.41 [0.82, 2.43] ®
Total events 277 443 ! ; : .
Heterogeneity: Tau’=0.37; Chi’=23.84, df=6 (P=0.0006); ’=75% 0.01 0.1 1 10 100
Test for overall effect: Z=1.25 (P=0.21) I-11 # TI-1V #

5 BECN1#ZEA[E TNM SHABREARPRIALLBHRKE (££)

Figure S  Forest plot for comparison of BECN1 expression in gastric cancer tissues with different TNM stages (continued)
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