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Prognostic Value of PCMT1 Expression in Gastric Cancer and Its Regulatory Effect on Spindle Assembly Checkpoints
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[ Abstract] Objective The study was conducted to investigate the expression of protein-L-isoaspartate (D-
aspartate) O-methyltransferase (PCMT1) in gastric cancer and its effect on the prognosis, and to analyze its potential

mechanism. Methods UALCAN, a cancer data analysis platform, was used to conduct online analysis of the expression
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of PCMT1 in gastric cancer tissues. Through the Database for Annotation, Visualization and Integrated Discovery
(DAVID), Gene Ontology (GO) annotation and signaling pathway enrichment by Kyoto Encyclopedia of Genes and
Genomes (KEGG) were performed to analyze the possible functions and signaling pathways. A total of 120 patients who
underwent radical gastrectomy for gastric cancer between January 2014 and December 2017 in our hospital were enrolled
for the study. Immunohistochemical staining was performed to determine the expression of PCMT1 and Ki67 in gastric
cancer tissues. Cox regression, Kaplan-Meier curve, and receiver operating characteristic (ROC) curves were used for
prognostic analysis of 5-year survival in gastric cancer patients after surgery. Lentivirus was used to construct PCMT1-
interfering or PCMT1-overexpressing vectors, which were then used to transfect human gastric cancer cell lines of MGC-
803 and HGC-27 cells. The interfering empty vector (sh-NC) group, the interfering PCMT1 vector (sh-PCMT1) group,
the overexpressing empty vector (LV-Vec) group, and the overexpressing PCMT1 vector (LV-PCMT1) group were set up.
Western blot was performed to determine the protein expression levels of PCMT1, CyclinB1, and CDC20. CCK-8 assay
was performed to measure the proliferation of gastric cancer cells. Flow cytometry was performed to determine the cell
cycle. MGC-803 cells were injected in four groups of nude mice to construct a subcutaneous xenograft tumor model, with
three nude mice in each group. The body mass of the nude mice was measured. The nude mice were sacrificed after 14
days and the tumor volume was monitored. The expression levels of CyclinBl and CDC20 proteins in the tumor tissues
Analysis with UALCAN showed that PCMT1 was highly expressed in
gastric cancer tissues. Moreover, elevated expression was found in gastric tumor tissues of different pathological stages
and grades and those with lymph node metastasis (P<0.05). GO and KEGG enrichment analyses showed that PCMT1 was

were determined by Western blot assay. Results

mainly involved in the signal regulation of mitosis, spindle assembly checkpoints, and cell cycle. The
immunohistochemical results showed that PCMT1 and Ki67 were highly expressed in gastric cancer tissues and that they
were positively correlated with each other (P<0.05). Cox multivariate analysis showed that high PCMT1 expression
(hazard ratio [HR]=2.921, 95% confidence interval [CI]:1.628-5.239) was one of the independent risk factors affecting the
5-year survival rate of gastric cancer patients after surgery. Kaplan-Meier curve showed that patients with high PCMT1
expression had a lower 5-year survival after surgery (16.7%, HR=4.651, 95% CI: 2.846-7.601) than patients with low
PCMT!1 expression (70.0%, HR=0.215, 95% CI: 0.132-0.351) did. The ROC curve showed that PCMT1 had an area under
the curve (AUC) of 0.764 (95% CI: 0.674-0.854) for predicting 5-year patient survival after surgery. Western blot results
showed that lentiviral interference or overexpression of PCMT1 cell lines was successfully constructed. The results of
CCK-8 showed that the proliferative ability of MGC-803 and HGC-27 cells was weakened with the downregulation of
PCMT]1, and the overexpression of PCMT1 promoted cell proliferation (P<0.05). With the interference of PCMT], the
expression of CDC20 protein was decreased, the expression of CyclinB1 protein was increased, and the cell cycle was
arrested in the G,/M phase. In contrast, the overexpression of PCMT1 led to the opposite trends (P<0.05). In the sh-
PCMTT1 group, the tumor volume and mass were decreased and the expression of CDC20 protein was decreased and the
expression of CyclinB1 protein was increased in the tumor tissues of the nude mice (P<0.05, compared with those of the
sh-NC group. In contrast, the LV-PCMT1 group showed the opposite trends (P<0.05, compared with those of the LV-Vec
group). Conclusion The high expression of PCMTI in gastric cancer tissues is associated with poor prognosis in

patients and may affect tumor cell malignant proliferation via regulating spindle checkpoints in the process of mitosis.
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UALCANKHE RSB s (BR 1), AL T IE# 4 4L,
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Table 1 Analysis of PCMT1 expression in gastric cancer with UALCAN,

a cancer data analysis platform

Transcript per million

Characteristic Case (n=449) (median, P,,-P,.) P
Sample type <0.001
Normal 34 46.740, 37.455-53.657
Primary tumor 415 57.811, 48.148-70.690

Tumor grade

Normal 34 46.740, 37.455-53.657

Grade 1 12 50.970, 46.457-65.687 0.021°
Grade 2 148 61.270, 48.378-72.860 <0.001°
Grade 3 246 56.565, 47.998-69.698 <0.001°

Individual cancer stage

Normal 34 46.740, 37.455-53.657

Stage 1 18 60.022, 48.005-70.115  0.016
Stage 2 123 57.689, 48.248-71.373  <0.001"
Stage 3 169 56.683, 48.519-67.456  <0.001"
Stage 4 41 67.857,47.830-89.244  <0.001

Nodal metastasis status

Normal 34 46.411, 38.023-53.469

NO 123 58.425,48.127-69.764  <0.001"
N1 112 59.160, 49.649-72.101  <0.001"
N2 79 56.139, 47.965-70.834  <0.001"
N3 82 56.284, 46.573-66.432  <0.001"

" In comparison with that of normal sample.
vs. 1.10+0.16) 5Ki67 (M X TODfH: 3.92+1.05 vs.
1.06+0.18 ) AH LLJE 55 20 21 5 1R R 3K (P<0.05, [&11) 5 AHOCPE
J3HT7R, PCMT15Ki6 775 15 i 41 21 i 2R ik i 22 TEAH O
(r=0.629, P<0.01) ,

PCMT1

Cancer

Adjacent

B 1 PCMTIEBBARAFHRE (RRALRE)

Fig 1 Expression of PCMT1 in gastric cancer tissues (immunohistochemistry

staining)

2.3 PCMTIHRIZEBEHERMIGKFIESHHEX
PAPCMT LA 2k 5t 1 (i 450(2.97) Ry 5L, #4184

Y HPCMTI1 R EH (n=60) MIPCMT LIk 34 40

(n=60). N3K2, PCMT1ERIBH B HG3-4579¢L . T3-457
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Table 2 Association of PCMT1 expression level with the clinicopathological

parameters in gastric cancer tissues

PCMT1/case (%)
Factor Total expl;srs,ion ex;j;f?ion x P
(n=60) (n=60)

Sex 2.342  0.126
Male 93 43(46.2) 50 (53.8)
Female 27 17(63.0)  10(37.0)

Agelyr. 0.037  0.847
<60 41 20 (48.8) 21(51.2)
=60 79 40 (50.6) 39 (49.4)

Tumor size/cm 3.429  0.064
<5 50 30 (60.0) 20 (40.0)
=5 70 30 (42.9) 40 (57.1)

Cancer cell type 2.160  0.142
Adenocarcinoma 100 53 (53.0) 47 (47.0)
Other’ 20 7(350) 13 (65.0)

CEA/(ug/L) 4821 0.028
<5 64  38(59.4) 26 (40.6)
=5 56 22 (39.3) 34 (60.7)

CA19-9/(U/L) 4062 0.044
<37000 65 38 (58.5) 27 (41.5)
=37000 55 22 (40.0) 33 (60.0)

Pathological grading 22.558 <0.001
G1-G2 62 44(71.0)  18(29.0)
G3-G4 58 16 (27.6) 42 (72.4)

T stage 4.800  0.028
1-2 60 36 (60.0) 24 (40.0)
3-4 60 24 (40.0) 36 (60.0)

N stage 6.541 0.011
0-1 62 38 (61.3) 24 (38.7)
2-3 58 22(37.9) 36 (62.1)

" Other classifications in cancer cell types include signet ring cell

carcinoma and mucinous adenocarcinoma.

1. N2-3434]. CEA=5 pug/L5CA19-9=37000 U/LI L
il TR IR (P<0.05 ), 17 W 2L A 3 AR A1) AR | i
KNG BRI 2 7 TS L (P>0.05) .
2.4 PCMTIRIEMBREEREGRESEEFENFM
Kaplan-Meier/E 7531 75, PCMT1 5 &k 4H 1 B
R H ARG SAE R R (16.7%, K& H (HR) =4.651,
95% B {5 X 8] (CI ): 2.846~7.601 Mk T 3520 (70.0%,
HR=0.215, 95%CI : 0.132~0.351, Log-rank x*=39.688,
P<0.001, [£12)
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40 -
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201 — High PCMT1

Cumulative survival rate/%

0 10 20 30 40 50 60
t/month
2 PCMTIMRZE S BEBEREREFEFRNXR
Fig 2 Relationship between PCMT1 expression and 5-year survival of the

gastric cancer patients after radical gastrectomy
25 HINBERERGFEFXRNEFARESEESN
H R T R, PCMT1E %15 . CEA=5 pg/L,
CA19-9=37000 U/L, G3-44¢ . T3-43], N2-3] 7] g 5
i 1590 K8 RS SARAE AR RGN R . Cox [mIHELAL Sy
iR, PCMT11E 2% (HR=2.921, 95%CI: 1.628~5.239)
CEA=5 ug/L. G3-4%%¢ ., T3-43]. N2-381nl fig &0 5 7
ARG SR A fER R FR (383, P<0.05)
2.6 PCMTIX BREBEARGSFEGFEXRAFTHHME
PAPCMT 1A 15 98 H 5 AR AR5 SAE A AR iy i 2k

x3 BMBERERESFEFENRARRS SRR

Table 3 Univariate and multivariate analyses of 5-year survival of the gastric cancer patients after radical gastrectomy

Univariate analysis

Multivariate analysis

Factor

Log-rank y* P HR 95% CI P
Sex (female vs. male) 1.183 0.277 - - -
Age (=60 yr. vs. <60 yr.) 1.880 0.170 - - -
Tumor size (=5 cm vs. <5 cm) 3.364 0.067 - - -
Cancer cell type (adenocarcinoma vs. other) 1.381 0.240 - - -
PCMT1 expression (high vs. low) 39.688 <0.001 2.921 1.628-5.239 <0.001
CEA (=5 pg/Lvs. <5 pg/L) 25.977 <0.001 2.908 1.724-4.904 <0.001
CA19-9 (=37000 U/L vs. <37000 U/L) 21.811 <0.001 1.691 0.976-2.930 0.061
Pathological grade (G3-G4 vs. G1-G2) 21.723 <0.001 2.181 1.268-3.752 0.005
T stage (T3-T4 vs. T1-T2) 22.563 <0.001 2.698 1.513-4.812 0.001
N stage (N2-N3 vs. NO-N1) 16.607 <0.001 2.016 1.201-3.384 0.008

HR: hazards ratio; CI: confidence interval.
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Fig 3 ROC curve analysis of PCMT]1 expression to predict the 5-year

survival of gastric cancer patients after radical gastrectomy
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Fig 4 Effect of PCMT1 on the proliferation capacity of gastric cancer cells

A, Western blot assay (n=3); B, CCK-8 assay was done to determine the effect of interference with PCMT1 on the proliferation capacity of gastric cancer cells (n=>5);

C, CCK-8 was performed to determine the proliferation capacity of gastric cancer cells overexpressing PCMT1 (n=5). " P<0.05, vs. sh-NC or LV-Vec.
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