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Abstract Objective To analyze the expression levels of serum GINS complex 4 (GINS4) and PD-1 in patients with gastric cancer
before surgery and to explore the relationship between these two factors and the clinicopathological characteristics and prognosis of these
patients. Methods A total of 95 patients with gastric cancer treated at the First People”’s Hospital of Nanyang between August 2016 and
August 2018 were included in this study. The patients were followed-up for 5 years and divided into survival and death groups based on
their survival at the end of the follow-up. A total of 95 healthy individuals in the same period were selected as the control group. The serum
PD-1 levels before surgery were measured using an enzyme-linked immunosorbent assay (ELISA) . The level of serum GINS4 mRNA
before surgery was detected with real-time quantitative PCR. The relationship between serum GINS4 mRNA and PD-1 levels prior to
surgery and the 5-year survival rate in the patients with gastric cancer were analyzed using the Kaplan-Meier method. Cox regression was
used to analyze the factors affecting gastric cancer prognosis. Results The serum levels of GINS4 mRNA and PD-1 were significantly
higher in the patients with gastric cancer than in the healty controls (P < 0.05) . The serum levels of GINS4 mRNA and PD-1 in patients
with poorly differentiated tissues in TNM stages llland IV, and lymph node metastasis were significantly higher than those in patients with
moderately/highly differentiated tissues,in TNM stage Il ,and no lymph node metastasis (P < 0.05). The serum levels of GINS4 mRNA
and PD-1,proportio of patients with TNM stageslland IV ,and the proportion of patients with lymph node metastasis in the death group
were significantly higher than those in the survival group (P < 0.05) . According to the results of Kaplan-Meier analysis, the 5-year survival

rate of patients with gastric cancer with high serum expression levels of GINS4 mRNA and PD-1 was lower than that of patients with low

expression levels of GINS4 mRNA and PD-1 (P < 0.05) . GINS4 mRNA and PD-1 levels were independent risk factors for death in patients
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with gastric cancer (P < 0.05) . Conclusion The expression levels of serum GINS4 mRNA and PD-1 in patients with gastric cancer were

higher than those of the controls, which were related to tissue differentiation, TNM staging, lymph node metastasis, and prognosis.
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Tab.1 Relationship between serum levels of GINS4 mRNA and PD-1 and clinicopathological characteristics of patients with gastric
cancer (xs)
Clinicopathological characteristics n GINS4 mRNA t P PD-1 (ng/L) t P

Age 0.253 0.801 1.160 0.249
<60 years 49 2.33£0.37 647.21 + 88.63
=60 years 46 2.35+0.40 669.60 + 99.49

Sex 0.768 0.445 0.094 0.925
Male 52 2.32+0.37 658.89 + 88.67
Female 43 2.38 £0.39 660.73 £ 101.08

Tumor diameter 0.382 0.704 1.401 0.164
<5 cm 45 2.36 £ 045 673.89 +89.71
=5cm 50 2.33+0.31 646.97 £ 96.78

Depth of infiltration 0.128 0.899 0.433 0.666
Mucosa and submucosa 43 234+0.34 664.33 + 85.46
Muscle layer and serosal layer 52 2.35+0.41 65591 +101.15

Degree of tissues differentiation 3.825 <0.001 3.138 0.002
Moderate/high differentiation 41 2.19+0.28 626.97 + 87.84
Poor differentiation 54 2.47 +0.40 685.95 +92.84

Pathological type 0.828 0.440 0.041 0.960
Signet ring cell carcinoma 10 248 £0.48 663.50 + 96.25
Adenocarcinoma 75 2.33+0.35 658.33 £97.07
Mucinous carcinoma 10 228 +0.49 666.39 + 73.67

TNM staging 3.898 <0.001 2.702 0.008
Stage 1 -1I 46 2.20+0.37 633.69 + 89.33
Stage -1V 49 248 £0.33 684.16 +92.50

Lymph node metastasis 3.886 <0.001 2.938 0.004
No 50 2.21+0.36 633.88 + 89.00
Yes 45 2.49 +0.34 688.44 £91.91
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Tab.2 Relationship between GINS4 mRNA levels, PD-1 levels, clinicopathological characteristics and gastric cancer prognosis

Clinicopathological characteristics n Survival group (n = 46) Death group (n = 49) Xt P
Age[n (%) ] 1.254 0.263
<60 years 49 21(45.65) 28(57.14)
=60 years 46 25(54.35) 21(42.86)
Sex[n (%) ] 0.005 0.941
Male 52 25(54.35) 27(55.10)
Female 43 21(45.65) 22 (44.90)
Tumor diameter [n (%) ] 0.007 0.931
<5cm 45 22(47.83) 23 (46.94)
=5cm 50 24(52.17) 26(53.06)
Depth of infiltration [n (%) ] 0.236 0.627
Mucosa and submucosa 43 22(47.83) 21(42.86)
Muscle layer and serosal layer 52 24(52.17) 28(57.14)
Degree of tissues differentiation [n (%) ] 0.125 0.724
Moderate/high differentiation 41 19(41.30) 22(44.90)
Poor differentiation 54 27(58.70) 27(55.10)
Pathological type [n (%) | 1.035 0.414
Signet ring cell carcinoma 10 5(10.87) 5(10.20)
Adenocarcinoma 75 36(78.26) 39(79.60)
Mucinous carcinoma 10 5(10.87) 5(10.20)
TNM staging[n (%) ] 47213 <0.001
Stage 1 -1 46 39(84.78) 7(14.29)
Stage M-IV 49 7(15.22) 42(85.71)
Lymph node metastasis [n (%) ] 32.146 <0.001
No 50 38(82.61) 12(24.49)
Yes 45 8(17.39) 37(75.51)
GINS4 mRNA 95 2.18+0.35 2.50+0.33 4.587 <0.001
PD-1 (ng/L) 95 623.25 + 87.44 693.82 + 88.49 3.907 <0.001
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Fig.1 Relationship between serum levels of GINS4 mRNA and PD-1 and 5-year survival rate in patients with gastric cancer
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Tab.3 Cox regression analysis of the prognosis of patients with gastric cancer
Influencing factor B SE Wald x* HR 95%CI P
GINS4 mRNA level 1.014 0.286 12.574 2.757 1.574-4.829 <0.001
PD-1 level 0.965 0.303 10.145 2.625 1.449-4.754 0.001
TNM staging 0.071 0.185 0.149 1.074 0.747-1.543 0.700
Lymph node metastasis 0.199 0.182 1.194 1.220 0.854-1.743 0.275
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