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Expression and clinical significance of BTG4 in gastric cancer

ZHANG Congyu,ZHANG Wenlu,ZHENG Huachuan
( Cancer Center, The First Affiliated Hospital of Jinzhou Medical University, Jinzhou 121001, China)

Abstract Objective To investigate the expression and clinical significance of BTG4 in the occurrence and progression of gastric
cancer. Methods Oncomine, The Cancer Genome Atlas Program (TCGA), Xiantao database,and Kaplan-Meier platforms were used to
analyze the expression of BTG4 mRNA in gastric cancer and its relationship with various clinical indicators and patient prognoses. Paraffin
samples from gastric adenocarcinoma tissues (n = 457) and normal mucosal tissues (n = 243, =4 cm from adenocarcinoma tissues) were
obtained from the First Affiliated Hospital of Jinzhou Medical University from January 2012 to January 2015. Real-time polymerase chain
reaction (PCR) and Western blotting were performed to measure BTG4 expression, and the relationship between BTG4 mRNA expression
and various clinical indicators and patient prognoses was analyzed. Gastric adenocarcinoma and para-carcinoma tissues were used for
micro assays,and BTG4 protein expression in each micro assay was analyzed using immunohistochemistry. In addition, the relationship
between BTG4 protein expression and the occurrence, clinicopathological features , and prognoses of patients with gastric adenocarcinoma
was analyzed. Results Compared with normal mucosal tissues, the expression of BTG4 mRNA and protein in gastric cancer tissues was
down-regulated (all P < 0.05) . The expression of BTG4 mRNA was negatively correlated with overall survival and progression-free sur-
vival (P < 0.05) . Young age, distant metastasis, and high expression of BTG4 were independent risk factors for poor prognosis in patients
with gastric cancer (P < 0.05) . Inmunohistochemical results showed that BTG4 expression was higher in gastric adenocarcinoma (59.5%,
272/457) and intestinal metaplasia (20.6%,37/143) than in gastritis (13/100,13%;P < 0.05) . BTG4 expression in gastric papillary ade-
nocarcinoma was higher than that in mucinous adenocarcinoma (P < 0.05),and BTG4 expression in highly differentiated adenocarcinoma
was higher than that in moderately differentiated adenocarcinoma (P < 0.05) . Conclusion BTG4 expression in gastric cancer tissues was
negatively correlated with the overall survival of patients with gastric cancer. Positive expression of BTG4 is closely related to the occur-

rence and development of gastric cancer. Therefore , BTG4 is a promising predictor of the prognosis of gastric cancer and a potential target
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for gene therapy in patients with gastric cancer.

Keywords gastric cancer; BTG4 ; prognosis; bioinformatics
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normal tissue ; DT, diffuse-type tumor tissue; T, tumor.
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&1 Kaplan-MeierF & BiEEEBTG4 mMRNARIESTEHX R
Tab.1 The correlation of BTG4 mRNA expression with prognosis in patients with gastric cancer patients determined using Kaplan-Mei-

er analysis
Clinicopathological features Overall survival Progression-free survival
HR P HR P

Sex

Female 1.87(1.19-2.94) 0.006 1.75(1.07-2.87) 0.025

Male 1.93(1.53-2.43) <0.001 1.71(1.34-2.17) <0.001
T

2 0.26 (0.08-0.87) 0.018 2.06(1.16-3.66) 0.012

3 2.14(1.41-3.25) <0.001 1.82(1.23-2.69) 0.002
N

0 13.44 (1.80-100.23) 0.001 13.37(1.79-99.69) 0.001

1-3 1.60 (0.96-2.66) 0.068 1.76 (1.25-2.46) 0.001

1 1.71(1.02-2.86) 0.039 1.73(1.04-2.87) 0.033

2 2.03(0.91-4.54) 0.079 1.47(0.91-2.36) 0.110

3 1.71 (1.00-2.93) 0.047 1.81(0.93-3.53) 0.076
M

0 0.52(0.28-0.98) 0.039 1.88 (1.32-2.68) <0.001

1 2.61(1.24-5.49) 0.009 2.14(1.02-4.47) 0.039
TNM staging

I 0.50(0.13-1.89) 0.300 1.22(1.01-1.33) 0.011

I 1.42(0.68-2.97) 0.350 1.58(0.73-3.42) 0.240

m 2.05(1.18-3.54) 0.009 1.92(1.20-3.07) 0.005

v 1.53(0.99-2.38) 0.055 0.69 (0.45-1.05) 0.083
Lauren’s classification

Intestinal-type 2.25(1.47-3.46) <0.001 2.55(1.53-4.26) <0.001

Diffuse-type 0.47(0.16-1.39) 0.160 1.65(1.09-2.51) 0.017

Mixed-type 3.55(1.22-10.34) 0.014 1.74(0.60-5.09) 0.300
Her2 positivity

- 2.03(1.51-2.74) <0.001 2.20(1.54-3.14) <0.001

+ 1.57(1.14-2.17) 0.005 1.62(1.15-2.29) 0.006
Treatment

Surgery alone 1.74(1.2-2.53) 0.003 1.57(1.10-2.26) 0.013

5-FU-based adjuvant 1.42(0.94-2.15) 0.096 1.37(0.91-2.06) 0.130

Other adjuvant 1.84(0.76-4.44) 0.170 0.63(0.28-1.41) 0.260

®2 TCGAKEETBEEREVERREZRNZEESIN
Tab.2 Multivariate analysis of hazard factors of prognosis in patients with gastric cancer using the TCGA database

Clinical features HR (95% CI) P
Sex (female/male ) 1.538(0.974-2.430) 0.065
Age (<65/=65years) 1.925(1.245-2.976) 0.003
Depth of invasion (T_,/T;_,) 1.620(0.869-3.019) 0.129
Lymph node metastasis (~/+) 1.575(0.722-3.434) 0.254
Distant metastasis (—/+) 2.497(1.357-4.597) 0.003
TNM staging ( [ = 1I/TM-1IV) 1.296 (0.641-2.619) 0.470
Lauren’s classification (IT/DT) 1.393(0.897-2.162) 0.139
BTG4 mRNA expression (low/high) 0.365 (0.133-0.626) 0.002

IT, intestinal-type ; DT, diffuse-type.
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Fig. 2 BTG4 protein expression in gastric adenocarcinoma using Western blotting
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A, gastritis ; B, intestinal metaplasia; C, well-differentiated ; D, moderately-differentiated ; E , poorly-differentiated.
E3 REALKNBTGAAES AL FHRIE x 200
Fig.3 BTG4 positive expression in gastric tissues using immunohistochemistry x 200
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Tab.3 Comparison of BTG4 positive expression in gastritis, intestinal metaplasia, and gastric adenocarcinoma

BTG4 expression
Group n
- + PR (%)
Gastritis 100 87 13 13.0
Intestinal metaplasia 143 106 37 25.9"
Gastric adenocarcinoma 457 185 272 59.5”

1)P <0.05;2) P <0.001 vs. gastritis group. PR, positive rate.
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R4 BTGAPRMRIAS BE BTIGRKRIERHX R

Tab.4 Relationship between BTG4 positive expression and clinical data in patients with gastric adenocarcinoma

BTG4 expression

Clinical data n
- + PR (%) P
Age 0.084
<65 years 196 90 106 54.1
=065 years 118 44 74 62.7
Sex 0.032
Male 228 105 123 539
Female 86 29 57 66.2
Tumor size 0.360
<4 cm 111 53 76 68.5
=4 cm 185 81 104 56.2
Depth of invasion 0.435
Tis, T1 11 4 7 63.7
T, 173 76 97 56.0
Lympbhatic invasion 0.329
No 173 76 97 56.0
Yes 123 50 73 59.3
Venous invasion 0.511
No 159 71 88 55.3
Yes 100 44 56 56.0
Lymph node metastasis 0.470
No 97 40 57 58.7
Yes 212 90 122 57.5
TNM staging 0.498
0-1 132 28 104 78.8
nm-wv 180 37 143 79.4
Lauren’s classification 0.422
Intestinal type 221 91 130 58.9
Diffuse type 236 94 142 60.2

PR, positive rate.

#R5 BIREARILEHBTGAMHEMSERIALLR
Tab.5 BTG4 positive expression in various subtypes of gastric adenocarcinoma

Lo ., BTG4 expression
- + PR (%)

Differentiated degree

Well-differentiated 107 26 81 75.7"

Moderately-differentiated 138 71 67 48.6

Poorly-differentiated 212 88 124 58.5
Japanese gastric cancer types

Papillary 21 7 14 66.7"

Mucinous 18 11 7 389

Signet ring cell 2 0 2 100

1) compared with moderately-differentiated , P < 0.05;2) compared with mucinous, P < 0.001.PR , positive rate.
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