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To investigate the expression of lymphocyte cytoplasmic protein 1 in plasma and tumor tissues of patients with
gastric cancer and to analyze the correlation between lymphocyte cytoplasmic protein 1 and clinicopathological
indexes and its effect on tumor immune infiltration. The expression of lymphocyte cytoplasmic protein 1 in
plasma samples of 61 patients with gastric cancer who underwent surgery from December 2019 to December
2020 was detected by enzyme-linked immunosorbent assay. The expression of lymphocyte cytoplasmic protein
1 was detected by immunohistochemical staining and western blot. To study the correlation between pathology
and lymphocyte cytoplasmic protein 1 expression in gastric cancer and the effect of lymphocyte cytoplasmic
protein 1 expression on tumor immune infiltration. The expression of lymphocyte cytoplasmic protein 1 was
closely related to the tumor size, differentiation, lymph node metastasis, tumor, nodes and metastases stage
and depth of invasion of gastric cancer (p<0.05). After the expression of lymphocyte cytoplasmic protein
1, the migration and infiltration ability of gastric cancer MKN45 cells and BGC823 cells were improved
(p<0.05). The expression of lymphocyte cytoplasmic protein 1 is closely related to the pathology of gastric
cancer and the high expression of lymphocyte cytoplasmic protein 1 can significantly enhance the immune
infiltration ability of gastric cancer and then has the potential of drug therapeutic targets.
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Gastric cancer is one of the most common malignant
tumor diseases. According to the data of the international
agency for research on cancer, by 2021, the new cases
of gastric cancer worldwide accounted for 6.8 % of
all cancers, ranking the fifth in malignant tumors!'.
At the same time, the mortality rate of gastric cancer
ranks second among the causes of cancer death!,
because the early symptoms of gastric cancer are not
obvious and it is often considered that the diagnosis of
chronic gastritis is delayed, and the treatment results
are not satisfactory due to the late diagnosis®®. Once
the patients with obvious clinical signs especially those
with abdominal masses and swollen supraclavicular
lymph nodes, they have entered the middle and late
stagel*. At present, the cognition of the pathogenesis
of gastric cancer is not clear, that is, the occurrence of
gastric cancer is the comprehensive result of multi-step
and multi factor™. Among them, the recurrence rate
and survival rate of gastric cancer are closely related
to tumor pathological type, tumor immune infiltration
and tumor cell migration. In view of this, reasonable
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selection of comprehensive treatment scheme and
timely and effective prediction of prognosis are the
research hotspots of gastric cancer treatment'®. As a kind
of actin binding protein, the mechanism of Lymphocyte
Cytoplasmic Protein 1 (LCP1) is reflected in the
regulation of cell movement through interaction with
actin and LCP1 plays an important role in the process
of cell migration, and its high and low expression
indexes can also help to evaluate the prognosis of tumor
patientst®. In recent years, research and development
have shown that LCP1 is highly expressed in gastric
cancer cells, but there are few reports on whether
LCP1 expression is related to tumor size, degree of
differentiation, lymph node metastasis, Tumor, Nodes
and Metastases (TNM) stage, depth of invasion and
prognosis of gastric cancer™?. In view of this, this
study focuses on analyzing the correlation between
LCP1 expression and gastric cancer pathology, and
the effect of LCP1 expression level on tumor immune
infiltration, so as to provide corresponding theoretical
basis for clinical diagnosis and treatment of gastric cancer.
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MATERIALS AND METHODS
Data collection:

Participants include 61 patients with gastric cancer
admitted to our hospital from June 2020 to June
2021. The tissues of patients with gastric cancer (61
cases) and adjacent normal gastric tissues (61 cases)
were collected for comparative experiments, and 20
healthy volunteers were selected as the control group.
Inclusion criteria include patients with gastric cancer
confirmed by clinicopathology; gastric cancer patients
without any tumor treatment; gastric cancer patients
with other malignant tumors; gastric cancer patients
with complete clinicopathological data. Histological
grading and tumor staging were performed according
to the American Joint Committee on Cancer (AJCC)
standard!"'".

Test reagent:

SP-0023 immunohistochemical kit, mouse anti-human
LCP1 monoclonal antibody and 3,3°-Diaminobenzidine
(DAB) chromogenic reagent kit were purchased from
Beijing Zhongshan Jingiao Biotechnology Co., Ltd.
Follow the instructions of the kit for dyeing steps. The
pathology department of our hospital provides 70 %,
80 % and 95 % ethanol; absolute ethanol; hematoxylin;
deionized water and xylene.

Research methods:

Determination by Enzyme-Linked Immunosorbent
Assay (ELISA): For ELISA determination, it is
necessary to set the standard hole, add the sample
diluent and incubate in the greenhouse for 120 min.
Then, the primary antibody (anti-human LCP1
monoclonal antibody) working solution and enzyme
labeled antibody working solution were added for 60
min incubation, and the dark reaction was carried out
for 5~8 min. Finally, add the termination solution and
test the absorbance (Optical Density (OD)) value, and
carry out two measurements (standard, control and
sample OD values) respectively. Plot with CurveExpert
1.3 software to obtain the LCP1 concentration twice
and finally get its mean value!'?.

Tissue immunohistochemical staining: For the
detection of tissue immunohistochemical staining,
it is necessary to repair the tissue antigen, add the
primary antibody and Hydrogen Peroxide (H,O,) and
incubate in the greenhouse; then, combined with DAB
solution and MaxVision™ reagent, carry out specific
observation under the microscope. After that, water
washing, hematoxylin re dyeing, xylene transparency,
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sealing and other operations are carried out; known
positive samples were selected as positive control, and
Phosphate Buffered Saline (PBS) buffer was selected as
negative control instead of primary antibody!'*!. Finally,
two pathologists performed double-blind film reading.

Index evaluation includes positive cells which were
scored by percentage. 0 points were positive cells <5
%, 1 point was positive cells between 5 %~25 % and 2
points were positive cells between 25 %~50 %; 3 points
were positive cells ranged from 50 % to 75 %; 4 points
were positive cells >75 %. Score of coloring intensity
is given in detail, O points for no coloring; 1 point for
light yellow; 2 points for yellow and 3 points for tan.
The sum of positive cell score and staining intensity
score <3 points is negative; the weak positive score was
between 4 and 6; the score of strong positive was more
than 6 points.

Tissue western blot detection: For tissue western blot
detection, it is necessary to calculate the tissue protein
concentration, complete the preparation of laminated
gel and separation gel, add sample protein, add primary
antibody beta (B)-actin was used as internal reference
and target protein and anti-human LCP1 polyclonal
antibody was added. Then, the primary antibody was
developed overnight and the secondary antibody was
added for color development, which was compared
with the internal reference to determine the expression
of LCP1 in the tissue. Finally, the expression of LCP1
in adjacent normal tissues and tumor tissues was semi
quantitatively analyzed"*.

Statistical analysis:

The data analysis was completed by Statistical Package
for the Social Sciences (SPSS) 21.0 statistical software.
The statistical methods involved include two sample
independent t-test, nonparametric test, chi square
test and descriptive analysis 0=0.05. The mean and
Standard Deviation (SD) was used for descriptive
analysis. Two sample independent t-test was used to
analyze the quantitative data in accordance with the
positive Pacific distribution; nonparametric test was
used for grade data analysis; chi square test was used to
compare and analyze the data of the two groups.

RESULTS AND DISCUSSION

Relationship  between LCP1  expression and
clinicopathological features of gastric cancer is
explained here. In this study, the correlation between
plasma LCPl concentration and gastric cancer
pathology was analyzed from the indexes of gender,
age, TNM stage, depth of invasion and lymph node
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metastasis. Table 1 shows the relationship between
plasma LCP1 concentration and clinicopathological
features of gastric cancer.

As shown in Table 1, the increase of LCP1 concentration
in plasma is closely related to tumor differentiation,
lymph node metastasis, TNM stage and other indicators
(p<0.05), but has no significant correlation with the
depth of invasion, gender and age of patients with
gastric cancer (p>0.05). Table 2 shows the comparison
of serum LCP1 concentration between gastric cancer
group and normal group.

As shown in Table 2, the concentration of serum LCP1
in gastric cancer group was 49.195+£35.206 ng/l, the
serum LCP1 concentration in the normal group was

27.956+26.226. The serum LCP1 concentration in the
gastric cancer group was higher than that in the control
group (p<0.001). In addition, the Receiver Operating
Characteristic (ROC) curve analysis results of plasma
LCP1 concentration are shown in fig. 1.

It can be seen from fig. 1 that on the ROC curve of
plasma LCP1 concentration, the specificity is 87.5
%, the sensitivity is 90.0 % and the Likelihood Ratio
(LR=7.2) and Youden index reach 0.775. The results
showed that the SD was 0.029 and Area Under the Curve
(AUC)=0.930, with significant statistical difference
(p<0.01). In addition, Table 3 shows the relationship
between LCP1 expression and clinicopathological
features of gastric cancer.

TABLE 1: RELATIONSHIP BETWEEN PLASMA LCP1 CONCENTRATION AND CLINICOPATHOLOGICAL

FEATURES OF GASTRIC CANCER

Plasma LCP1
Pathological features of gastric cancer Number of cases concentration p
(Mean+SD (ug/l))
Male 43 34.239+33.786 53
Gender
Female 18 38.078+27.530 53
<60 33 39.990+31.825 53
Age (years)
>60 28 32.513£29.610 53
I+11 32 31.089+26.153 53
TNM staging
H+1V 29 49.142+36.920 53
T+, 22 39.382+32.648 53
Infiltration depth
T,+T, 39 30.563+30.585 53
Negative 28 27.956+26.226 53
Lymph node metastasis
Positive 33 49.195+35.206 53
Vascular tumor Negative 32 31.089+26.153 53
thrombus Positive 29 49.142+36.920 53
Degree of High 16 28.445+23.322 53
differentiation Low 45 48.929+37.184 53

TABLE 2: COMPARISON OF SERUM LCP1 CONCENTRATION BETWEEN GASTRIC CANCER GROUP AND

NORMAL GROUP
Plasma LCP1 concentration
Group Number of cases (n) (MeansSD (ug/l)) p
Gastric cancer group 61 49.195+35.206
<0.001
Normal control group 20 3.956+26.226
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Fig. 1: ROC curve analysis results of plasma LCP1 concentration

TABLE 3: RELATIONSHIP BETWEEN LCP1 EXPRESSION AND CLINICOPATHOLOGICAL FEATURES OF

GASTRIC CANCER

Pathological features of gastric Number of

LCP1 low

LCP1 high

2 p
cancer cases expression expression X
Male 43 21 22
Gender 0.229 0.632
Female 18 10 8
<60 33 19 14
Age (years) 1.313 0.252
>60 28 12 16
1+l 32 23 9
TNM staging 11.939 <0.001
H+1V 29 8 21
) . T +T. 22 17 5
Idnﬁl'tcrr]atwn 2 8.050 0.005
ep T+T, 39 14 25
Negative 28 21 7
Lymph node 12.108 <0.001
metastasis Positive 33 10 23
Negative 32 19 13
Vrz]ascul;r tumor 4.921 0.027
thrombus Positive 29 9 20
Degree of High 16 8 8 0.006 0.939
differentiation Low 45 23 22 . .

As shown in Table 3, the depth of invasion, lymph node
metastasis and TNM stage of gastric cancer patients
were closely correlated with their LCP1 expression
(p<0.05). At the same time, there was no significant
correlation between the expression of LCP1 and the
degree of tumor differentiation, age and gender in
patients with gastric cancer (p>0.05).

It can be seen from fig. 2 that there is a significant
positive correlation between the high-level expression
of LCP1 and the low-level expression of LCP1, with a
statistical difference (r=0.361, p<0.001), which shows
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that the high-level expression of LCP1 is consistent
with the low-level expression of LCP1. In addition, fig.
3 shows the comparison of LCP1 expression levels in
different cases.

The expression level of LCP1 in the serum of patients
with gastric cancer was significantly higher than that
in the healthy group (p<0.001). According to the
pathological score, there was significant difference in
the expression of LCP1 in gastric cancer and adjacent
tissues (p<0.01).
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Fig. 3: Comparison of LCP1 expression levels under different conditions

The potential publication bias of each index was
preliminarily estimated by drawing a funnel chart and
the bias of each index was evaluated by Egger’s test, no
bias judgment (lower limit of 95 % Confidence Interval
(CI)>1; p>0.1), otherwise it was regarded as biased. Fig.
4 shows the correlation between tumor size and depth
of invasion of gastric cancer and LCP1 expression in
patients with gastric cancer.

As shown in fig. 4, at the level of correlation analysis
between tumor size and LCP1 expression in patients
with gastric cancer, the lower limit of 95 % CI value is
>1; p>0.1, showing no bias. In the correlation analysis
between the depth of invasion and the expression of
LCP1 in patients with gastric cancer, the lower limit of
95 % CI was >1; p>0.1, showing no bias.

As shown in fig. 5, at the level of correlation analysis
between the degree of gastric cancer differentiation and
LCP1 expression in patients with gastric cancer, the
lower limit of 95 % CI value is >1; p>0.1, showing no
bias; In the correlation analysis between lymph node
metastasis and LCP1 expression in patients with gastric
cancer, the lower limit of 95 % CI was >1; p>0.1,
showing no bias.
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Ascanbeseen fromfig. 6aandfig. 6b, afterthe expression
of LCP1 in Human Gastric Cancer cell line MKN45
cells and BGC823 cells, compared with the negative
control group, the migration and infiltration ability of
gastric cancer MKN45 cells and BGC823 cells were
improved, with statistical difference (p<0.05). It can be
seen from fig. 6¢ and fig. 6d that after LCP1 expression,
there was no significant change in the proliferation
ability of gastric cancer MKN45 cells and BGC823
cells compared with the negative control group. Fig. 7
shows the effect of different LCP1 expression on the
survival curve of gastric cancer patients.

Accordingtofig. 7, the 3 y and 5y survival rates of gastric
cancer patients with high expression of LCP1 were
82.9 % and 60 % respectively; the 3 y and 5 y survival
rates of gastric cancer patients with low expression
of LCP1 were 60 % and 37.8 % respectively. The
expression of LCP1 in gastric cancer was significantly
positively correlated with the prognosis of patients. The
cumulative survival rate of gastric cancer patients with
high expression of LCP1 was significantly higher than
that with low expression of LCP1 (p<0.05).
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Fig. 4: Correlation between LCP1 expression and tumor size and depth of invasion of gastric cancer, (&) RT-PCR; ( o) Immunity

Fig. 5: Correlation between LCP1 expression and differentiation and lymph node metastasis of gastric cancer, (&) RT-PCR; (O)

Immunity

Fig. 6: Effect of LCP1 expression on infiltration, migration and proliferation of gastric cancer cells, ( m) LCP1 expression; (m )
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Correlation analysis between LCP1 expression and
clinicopathological features of gastric cancer is
discussed below. Gastric cancer as one of the malignant
tumor diseases that seriously threaten human quality of
life and health by 2021, the new cases of gastric cancer
accounted for 6.8 % of all cancers worldwide and
the mortality of gastric cancer ranked second among
malignant tumor diseases. It can be seen that gastric
cancer is a threat to human life and health. Specifically,
there are significant differences in the treatment
schemes of gastric cancer patients due to the multi-step
and multi factor pathogenesis of gastric cancer. With
the high recurrence rate and high mortality of gastric
cancer patients, how to effectively treat gastric cancer
patients is important and key!. Combined with the
current clinical practice of treating gastric cancer, there
is still no clinical plan that can effectively identify
early diagnosis, prevention and treatment of gastric
cancer. However, the early diagnosis of gastric cancer
is of great importance to improve the therapeutic effect,
reduce mortality and incidence rate, and become a
difficult problem to overcome in the global treatment
of gastric cancer!!..

Combined with the clinical practice of treating gastric
cancer, the important reason for the high mortality and
high recurrence rate of gastric cancer patients is the
invasion and metastasis of gastric cancer. Moreover, the
invasion and metastasis of gastric cancer are the result
of multi-step and multi factor interaction, different
gastric cancer patients have different pathological
characteristics and prognosis!'’. Then, there are
significant differences in the clinical treatment of gastric
cancer. However, with the deepening understanding of
tumor occurrence, invasion and metastasis in current
clinical medicine, tumor targeted treatment strategies
for gastric cancer have been put forward one after
another and have become a new way and important link
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for the treatment of patients with gastric cancer!'®l. Its
advantage is not only to help the prognosis of patients
with gastric cancer, so as to develop targeted treatment
strategies, but also to determine the targeted treatment
of gastric cancer in time, so as to actively improve the
quality of life of patients with gastric cancer.

The results showed that the expression of LCP1 in
patients with gastric cancer was significantly correlated
with the pathological characteristics of gastric cancer,
such as TNM stage, depth of invasion and lymph node
metastasis (p<0.05). At the same time, the expression of
LCP1 was not significantly correlated with the degree
of tumor differentiation, gender and age of patients
with gastric cancer (p>0.05). At the same time, the
expression level of LCP1 in the serum of patients with
gastric cancer was significantly higher than that in the
healthy group (p<0.001). According to the pathological
score, there was significant difference in the expression
of LCP1 in gastric cancer and adjacent tissues (p<0.01).
The above results suggest that the expression of LCP1
may be involved in the occurrence and development
of diffuse gastric cancer, and may provide a molecular
target for the treatment of gastric cancer.

In summary, as actin binding protein, the action
mechanism of LCPI is reflected in the regulation of
cell movement through interaction with actin and LCP1
plays an important role in the process of cell migration
and its high and low expression indexes can also help
to evaluate the prognosis of tumor patients!'®!. Relevant
studies have shown that”, LCP1 is highly expressed in
gastric cancer cells and LCP1 expression is correlated
with the pathology of gastric cancer patients. Moreover,
LCP1 expression can also help to evaluate the prognosis
of tumor patients.

Effect and significance of LCP1 expression on invasion
and migration of gastric cancer cells is explained in
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detail. For the clinical treatment of tumor, modern
medicine shows that the determination of tumor markers
plays an important role in modern tumor treatment.
It can contribute to the early diagnosis and treatment
of tumor patients, the benign or malignant judgment
of tumor patients, and the formulation of prognosis
plan for tumor patients?"). Therefore, the demand for
tumor markers with high sensitivity and specificity
has become an important practical direction of modern
clinical tumor treatment, and an important direction
of experimental research and clinical exploration of
modern oncology™?.

Relevant studies have shown that®!] the main reason
for tumor cell invasion and metastasis is that the
intracellular actin skeleton is closely related to cell
migration adhesion. The actin skeleton structure can
be regulated by a variety of actin binding proteins.
Therefore, actin binding protein has become a research
hotspot in preventing tumor invasion and metastasis in
recent years!?¥, Relevant studies have shown that!*¥],
for a variety of tumor cells, the expression of LCP1 in
their tissues shows a corresponding increasing trend®*,
Although the clinical value of LCP1 expression has
not been confirmed in tumor treatment, the close
relationship between tumor cell invasion and metastasis
and LCP1 expression has been confirmed.

The results showed that the depth of invasion, lymph
node metastasis and TNM stage were closely related
to the expression of LCP1 in patients with gastric
cancer (p<0.05). At the same time, after the expression
of LCP1 in gastric cancer MKN45 cells and BGC823
cells, the migration and infiltration ability of gastric
cancer MKN45 cells and BGC823 cells were improved
compared with the negative control group (p<0.05). It
can be said that the intracellular mechanism of LCP1
involved in the enhancement of tumor cell infiltration
and migration has been gradually revealed. Although a
variety of actin binding proteins regulate the dynamic
cytoskeleton of actin, recent studies on the regulation
of actin dynamic LCP1 show that activated LCP1 can
induce cell adhesion and increase the binding between
actin®, and the invasion and metastasis of tumor cells
are closely related to cell adhesion and migration.
Therefore, it can be said that regulating actin binding
protein is an important target for inhibiting tumor cell
metastasis.

In summary, the expression of LCP1, an important actin
binding protein, can significantly enhance the immune
infiltration ability of gastric cancer and then has the

107 Indian Journal of Pharmaceutical Sciences

potential of drug therapeutic targets®”. LCP1 has strong
tissue specificity and ectopic high expression in most
tumor cells and is involved in tumor biological functions
such as tumor invasion and metastasis. Clinically, it
can also be used as an indicator to help to evaluate the
prognosis of tumor patients?®l. At present, it is known
that LCP1 plays different functions in different types of
cells®’! and its specific role and mechanism in different
types of tumors still need to be further clarified.
However, the study on the regulatory mechanism and
functional role of ectopic high expression of LCP1 in
tumor cells has important clinical significance for the
development of new targets of tumor therapeutic drugs
with LCP1 as the core.
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