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PCID2 is highly expressed in gastric cancer and affects the prognosis by regulating cancer

cell cycle and proliferation
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Abstract: Objective To investigate the expression of PCI Domain Containing 2 (PCID2) in gastric cancer, its effect on gastric
cancer cell cycle and proliferation and the possible molecular mechanisms. Methods We examined PCID2 expression levels in
gastric cancer and adjacent tissues from 100 patients undergoing radical gastrectomy in our hospital between January, 2012
and December, 2016, and analyzed the correlation of PCID2 expression level with cancer progression and postoperative 5-year
survival rate of the patients. GO enrichment analysis was performed to identify the possible pathways that mediated the effect
of PCID2 in gastric cancer progression. The effects of lentivirus-mediated PCID2 knockdown and overexpression on cell
proliferation and cell cycle were analyzed in gastric cancer MGC-803 cells and in nude mice. Results PCID2 was highly
expressed in gastric cancer tissues and positively correlated with peripheral blood levels of CA19-9 and CEA (P<0.01). In
gastric cancer patients, a high PCID2 expression was associated with a significantly lowered postoperative 5-year survival rate
(P<0.001) as an independent risk factor for postoperative survival (HR: 2.987, 95% CI: 1.616-5.519). The sensitivity, specificity,
and area under the curve of PCID2 for predicting postoperative 5-year survival were 76.74%, 75.44%, and 0.755 (P<0.001),
respectively. GO enrichment analysis suggested that PCID2 was associated with gastric cancer cell cycle progression. PCID2
overexpression in MGC-803 cells significantly promoted cell proliferation, G1/S phase transition, expressions of cyclin D1 and
CDKG®6, and the growth of transplanted xenograft in nude mice (P<0.05). The expressions of p27 and pl6 were significantly
lowered in gastric cancer tissues, and their expression levels were negatively regulated by PCID2 expression in MGC-803 cells
(P<0.05). Conclusion PCID2 is highly expressed in gastric cancer tissues in close correlation with poor prognosis of the
patients. High PCID2 expression promotes gastric cancer proliferation and cell cycle progression by inhibiting the expression
of p27 and p16.
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Fig.1 Localization and expression of PCID2 in gastric cancer (GC) and adjacent tissues. A: Immunohistochemical staining of
PCID2. B: Relative IOD values of PCID2 expression. C: Relative mRNA values of PCID2 expression. “P<0.01 vs adjacent.
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Tab.1 Relationship between the expression level of PCID2 in GC tissues and clinicopathological parameters of the patients

Clinicopatholological n PCID2 7 P

parameters Low expression (n=50) High expression (n=50)

Gender 0.667 0.414
Male 60 28 (46.67%) 32(53.33%)
Female 40 22 (55.00%) 18 (45.00%)

Age (year) 0.367 0.545
<60 43 23 (53.49%) 20 (46.51%)
=60 57 27 (47.37%) 30 (52.63%)

CA19-9 (kU/L) 12.981 <0.001
<37 52 35(67.31%) 17 (32.69%)
=37 48 15(31.25%) 33 (68.75%)

CEA (ug/L) 10.306 0.001
<5 46 31(67.39%) 15(32.61%)
=5 54 19 (35.19%) 35 (64.81%)

Tumor size (cm) 0.360 0.548
<5 49 23 (46.94%) 26 (53.06%)
=5 51 27(52.94%) 24 (47.06%)

Histological type 0.396 0.529
Adenocarcinoma 65 31(47.69%) 34(52.31%)
Other 35 19 (54.29%) 16 (45.71%)

Pathological grading 0.657 0.418
G1-G2 58 27 (46.55%) 31(53.45%)
G3-G4 42 23 (54.76%) 19 (45.24%)

T Stage 11.791 0.001
T1-T2 43 30(69.77%) 13 (30.23%)
T3-T4 57 20 (35.09%) 37(64.91%)

N Stage 13.300 <0.001
NO-N1 58 38(65.52%) 20 (34.48%)
N2-N3 42 12 (28.57%) 30(71.43%)
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Fig.2 Correlation analysis between the expression level of PCID2 in GC and the levels of CA19-9 and CEA in
peripheral blood. A: Correlation analysis between PCID2 and CA19-9. B: Correlation analysis between PCID2

and CEA.
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Fig.3 Relationship between PCID2 expression level
and 5-year survival rate of GC patients after radical
operation.
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Tab.2 Univariate and Cox multivariate analyses of the factors affecting the 5-year survival rate of GC patients after
radical gastrectomy

Univariate analysis Multivariate analysis

Clinicopatholological parameters

Log-rank ¢ P HR 95% CI P
Gender (female vs male) 0.471 0.493 - - -
Age (=60 year vs <60 year) 0.691 0.406 - - -
PCID2 expression (high vs low) 38.248 <0.001 2.987 1.616-5.519 <0.001
CA19-9 (237kU/Lvs <37kU/L) 27.007 <0.001 2.041 1.049-3.969 0.036
CEA (=5 pg/L vs <5 pg/L) 35.271 <0.001 3.110 1.618-5.976 0.001
Histological type (other vs adenocarcinoma) 1.418 0.234 - - -
Pathological grading (G3-G4 vs G1-G2) 0.003 0.956 - - -
Tumor size (=5 cm vs <5 cm) 1.093 0.296 - - -
T Stage (T3-T4 vs T1-T2) 42.006 <0.001 4.617 2.203-9.676 <0.001
N Stage (N2-N3 vs NO-N1) 39.703 <0.001 1.959 1.021-3.759 0.043

HR: Hazard ratio; CI: Confidence interval.
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Fig.4 Evaluation of the predictive value of PCID2
expression level for 5-year survival rate of GC
patients after radical operation.
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5 PCID2 x4 5 2 40 Bt FE A 2t 72 R S5 AU S R
Fig.5 Effect of PCID2 expression level on cell cycle progression and proliferation of GC cells. A: GO function enrichment
analysis of PCID2 in GC. B, C: Western blotting for verifying efficiency of PCID2 knock-down and overexpression. D:
CCK-8 assay for assessing the proliferation of GC cells. E, F: Flow cytometry for analyzing cell cycle distribution of GC
cells. G, H: Western blotting for detecting expressions of cell cycle-related proteins in GC cells. NC: Normal control. Si:
SiRNA. LV: Overexpression. *P<0.05 vs NC, **P<0.01 vs NC.
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Fig.6 Effect of PCID2 expression level on subcutaneous tumor growth in nude mice. A: Representative

pictures of the tumors from the nude mice in each group. B: Comparison of tumor volume in each

group. C: Comparison of tumor weight in each group. D, E: Western blotting for detecting expressions
of cell cycle-related proteins in tumors of the nude mice. *P<0.05 vs NC, **P<0.01 vs NC.
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Fig.7 Expressions of p27 and p16 proteins in GC and adjacent tissues and the influence of PCID2 on
their expression. A, B: Inmunohistochemical staining for detecting expression levels of p27 protein in
GC tissues and adjacent tissues. C, D: Immunohistochemical staining for detecting expression levels
of p16 protein in GC tissues and adjacent tissues. E, F: Western blotting for detecting expression levels
of p27 and pl6 protein in GC tissues and adjacent tissues. G, H: Western blotting for detecting
expression levels of p27 and p16 proteins in GC cells with PCID2 overexpression and knockdown. I,
J: Western blotting for detecting expression levels of p27 and p16 proteins in tumors of the nude mice.
*P<0.05 vs GC, *P<0.01 vs GC; *P<0.05 vs NC, **P<0.01 vs NC.
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