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Abstract

correlated with OS.

INTRODUCTION

Non-small cell lung cancer (NSCLC) is one of the deadliest
malignant tumors in humans and the main cause of cancer deaths
worldwide, accounting for 80-85% of lung cancers [1, 2]. Non-
small cell lung cancer is divided into lung adenocarcinoma and
lung squamous cell carcinoma by the histological phenotype [3].

The purpose of non-small cell lung cancer immunotherapy
is to promote the activity of cytotoxic T lymphocytes in patients,
help activate non-small cell lung cancer-specific cytotoxic T
lymphocytes in lymphoid organs, and establish effective and
durable anti-tumor immunity [4-6]. There are two main types
of T cells: CD4+T cells and CD8+T cells [7]. Here we mainly
study the clinical significance of CD4 and CD45 in non-small cell
lung cancer. T cells with CD4+ can target and kill cancer cells
through direct pathways (eliminating tumour cells through
cytolytic mechanisms) and indirect pathways (regulating the
tumor microenvironment) [8, 9]. CD4 + T cells not only have
the function of enhancing the B cell response, but also have the
function of enhancing the activity of cytotoxic T lymphocytes

Objective: To study the clinical significance of CD4 and CD45 expression in patients with non-small cell lung cancer.

Methods: Biopsies from 140 patients with non-small cell lung cancer in Weifang Second People’s Hospital from January 2011 to December 2015 were collected and made into
tissue microarray. The expression of CD4 and CD45 in tissue microarray was detected by immunohistochemistry. The overall survival (OS) of patients was followed up by telephone

in August 2020. Graphpad primes 8 and BIM SPSS statistics 22 were used for statistical analysis.

Results: Immunohistochemical staining showed a significant positive correlation between the expression of CD4 and CD45 from the same patients (Person correlation=0.4,
P<0.0001). Kaplan-Meier survival analysis showed that the OS of CD4"s" patients was higher than that of CD4'" patients (log-rank=0.0456); the OS of CD4""CD45"s" patients was
higher than that of CD4°*CD45"" patients (log-rank=0.0362). No significant difference was found in OS between CD45"s" and CD45'" patients (log-rank = 0.5454).

Conclusion: There was a positive correlation between CD4 and CD45 in non-small cell lung cancer, and the expression of CD4 and CD45 in tumor tissue was positively

[10]. CD4+ T cells participate in different immune responses
which are also known as helpers of the immune system and
account for the largest proportion of lung cancer infiltrating
lymphocytes (25.9%) [11, 12]. They kill target cells by secreting
granzyme B and perforin, so they play an important role in anti-
tumor immunity [13].

CD45 molecules are expressed on all white blood cells, called
leukocyte common antigen (Leukocyte Common Antigen, LCA),
widely present on the surface of white blood cells, and there is
also a large amount of CD45 expression on the surface of T cells
[14, 15]. CD45 is a key molecule of signal transduction on the cell
membrane and has important significance in the development
and maturation of lymphocytes, function regulation and signal
transmission [15, 16].

This study was done by observing the expression of CD4 and
CD45 in non-small cell lung cancer tissues and their relationship
with prognostic survival. To further understand the role of tumor
microenvironment in the treatment of lung cancer.
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MATERIALS AND METHODS Statistics
Samples IBM SPSS Statistics 22 software performed chi-square test to

Biopsies from 140 non-small cell lung cancer patients with
medical records in Weifang Second People’s Hospital from
January 2011 to December 2015 were collected. The tissue
microarray containing non-small cell lung cancer tissues was
prepared with the assistance of Shanghai Outdo Biotech Co., Ltd.
(Shanghai, China). The clinicopathological information of patients
with tissue samples was obtained from hospital information
system. The overall survival (OS) of patients was followed up by
telephone in August 2020. This study was approved by the Ethics
Committee of Weifang Medical University and Weifang Second
People’s Hospital. All analysis were carried out in accordance
with the Declaration of Helsinki.

Tissue Microarray and Immunohistochemistry (IHC)

Confirmed, formalin-fixed, paraffin-embedded human non-
small cell lung cancer tumor tissues array contained 140 samples
of lung cancer from the 140 patients. All organizations come from
the Sample Archives of the Pathology Department of the Weifang
Second People’s Hospital. IHC was performed with the tissue chip.
The tissue chip slice was cut in 0.03um, baked in an oven at 60°C
for 60 minutes. After dewaxing, hydrogen peroxide blocking,
citric acid (BL604A, Biosharp) antigen retrieval and goat serum
(SL038, Solarbio) blocking for 30mins at 37°C, the tissue chip was
incubated with the CD4 rabbit monoclonal antibody (1:1000)
(ab183685, Abcam) and CD45 rabbit polyclonal antibody (1:500)
(ab10558, Abcam) overnight at 4 °C, respectively. After incubated
with the HRP-coupled-goat-anti-rabbit secondary antibody
(1:500) (abab6721) at room temperature for 2 h, the tissue
chip was stained with DAB Chromogenic Kit (ZLI-9018, Beijing
Zhongshan Golden Bridge) 5 mins at RT, and counterstained with
Mayer’ Hematoxylin solution (G1080, Solarbio). The slides were
scanned by Pannoramic 250 Flash III (3DHistech Ltd., Budapest,
Hungary).

Digital Image Analysis and IHC Scoring

The images captured by Pannoramic Viewer software
(3DHistech Ltd., Budapest, Hungary) was analyzed using the
DensitoQuant software module, and the immune-positive rate of
the tissue was calculated (3DHistech Ltd., Budapest, Hungary).
The DenstioQuant algorithm of QuantCenter is a stain-intensity
measurement module enabling a user-controlled whole slide
analysis on a pixel basis. As an initial step, the IHC signal was
controlled and manually optimized to get reliable monochrome
intensity values. Next, pixel intensity levels of the positive
reaction were scaled and displayed in three levels: weak (yellow),
moderate (orange), and strong (red). The background of negative
cells was represented by the blue-stained nuclei and unstained
pixels in white color. The module automatically calculated
immuno-positive rate using individual pixel intensity levels and
the total area of pixels. Ratios for negative, weak, moderate, and
strong positives, as well as background pixels were generated.
The immuno-positive rate representing specific immunolabeling
for each slide was used for further evaluation. For statistical
evaluation, the immuno-positive rate 235% was regarded as high
expression, the immuno-positive rate 35% as low expression.

analyze the expression of CD4 and CD45 in non-small cell lung
cancer tissues, and Graphpad Primes 8 performed Kaplan-meier
to analyze the relationship between the expression of CD4, CD45
and the overall survival of patients with non-small cell lung
cancer.

RESULTS

The expression of CD4 and CD45 in
adenocarcinoma arrayed in tissue chip

lung

CD4+ T cells can promote the proliferation and differentiation
of B cells, T cells and other immune cells, and coordinate the
interaction between immune cells. CD45 is a receptor-type
protein tyrosine phosphatase, which plays an important role in
T cell recepter signal transduction[17]. In order to detect the
expression of CD4 and CD45 in non-small cell lung cancer tissue,
lung cancer tissues microarray chip was made and performed
immunohistochemical analysis. Seven of the 140 samples were
excluded from the analysis for severe tissue damage, and the total
133 samples were analyzed in this experiment. As showed in
Figure 1A, CD 4 or CD 45 positive rate high than 35% (case 1) was
considered as high expression (CD4"&", CD45"&"); positive rate
less than 35% (case 2) was considered as low expression (CD4'"",
CD45"), respectively. Out of the 133 tissues, there were 51
samples CD4"e" expression, 82 samples with CD4°" expression;
and 53 samples with CD45"s" expression, and 80 samples with
CD45"™" expression. Analyzed by SPSS software, 33 out of 133
samples (24.81%) are CD4"¢" CD45"M¢", and 62 out of 133 samples
(46.62%) are CD4"w CD45"v expression (Figure 1B). Analyzed
by SPSS, person correlation=0.4, P<0.0001. The results showed
that the expression of the two had a significant correlation, and
he correlation was statistically significant (Figure 1B). In order
to assess the correlation of CD4 and CD45, we conducted a T test
analysis on the expression of CD4 and CD45 in 133 cancer tissues.
The results showed that r=0.9061, P<0.0001. CD4 and CD45 in
non-small cell lung cancer tissue is correlated.

The relationship between CD4 CD45 expression and
prognosis

In order to analyze the relationship between the expression
of CD4/CD45 and the prognostic survival of non-small cell lung
cancer patients, we used tissue microarray to obtain the positive
rate of gene expression in 140 non-small cell lung cancer patients
(with 7 tissue damaged samples removed). Telephone follow-up
to obtain the survival time of the included samples, the survival
time is greater than 60 months according to 60 months statistics.
Graphpad Primes 8 was used for drawing and statistical analysis.
The results showed that the prognostic survival time of patients
with CD4"¢" was significantly greater than patients with CD4'"
(Log-rank P=0.0456) (Figure 2A). No significant difference
was found in OS between CD45"s" and CD45"" patients (log-
rank = 0.5454) (Figure 2B). In order to detect the impact of
CD4 and CD45 co-expression on the prognosis of patients with
non-small cell lung cancer, we divided 133 samples into four
groups: CD4+CD45+, CD4-CD45+, CD4+CD45-, CD4-CD45-. The
CD4+CD45+ and CD4-CD45- groups were selected for Kaplan-
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Figure 1 The expression of CD4 and CD45 in non, [A]: Immunohistochemical detection of the expression of CD4 and CD45 in the same field of
the same sample. [B]: Person correlation analysis based on the expression of CD4 and CD45 in immunohistochemistry (Person correlation=0.4,
P<0.0001). [C]: Linear correlation analysis and statistics based on the positive rate of CD4 and CD45 in immunohistochemistry (r=0.9061, P<0.0001).
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Figure 2 CD4 and CD45 co-expression and Kaplan-Meier survival analysis. [A]: CD4 expression and Kaplan-Meier survival analysis (Log-rank
P=0.0456). [B]: CD45 expression and Kaplan-Meier survival analysis (Log-rank P=0.5454). [C]: CD4 and CD45 co-expression and Kaplan-Meier

survival analysis (Log-rank P=0.0362).

Meier survival analysis. The results showed that the survival time
of CD4+CD45+ was significantly higher than that of CD4-CD45-
(Log-rank P=0.0362) (Figure 2C). Therefore, it can be determined
that the increased expression of CD4 and CD45 can improve the
prognostic survival of patients with non-small cell lung cancer.

DISCUSSIONS

Despite the recent decline in morbidity and mortality, lung
cancer is still the world’s second most common malignant
tumor with the highest mortality rate[1]. Beginning in 2015,
immunotherapy has been gradually applied to the clinic and
achieved good therapeutic effects. Therefore, it is particularly
important to further explore the mechanism of immunotherapy
in the treatment of lung cancer.

CD4+ T cells are the main regulatory T cells[11]. Preliminary
research in our laboratory found that the absolute count of CD4
in lung cancer patients was lower than the reference value, and
there was a general decline. CD4 and CD45 are surface molecules
on T cells. When activated by antigen stimulation, they will
cause the active expression and secretion of a large number of
cytokines, including 1L-4, IL-5, IL-6, IL-10 and IL-13, accelerate
immune regulation and improve immune resistance function[18,
19]. This study found that the expression of CD4 and CD45 in
non-small cell lung cancer tissues has a significant correlation.
Combined with the cell signaling effect of CD45, this related effect
may be mediated by CD45[17].

The purpose of immunotherapy is to activate or inhibit
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related immune genes, and to inhibit the growth of tumor cells
or tumor tissues. This study found that the prognostic survival of
CD4+CD45+ non-small cell lung cancer patients was significantly
higher than that of CD4-CD45- non-small cell lung cancer patients.
Therefore, we believe that under the condition of controlling
excessive immune response, proper activation of CD4 and CD45
can effectively improve the prognosis and survival of patients.

The further determination of immune checkpoint markers
and the inspection of immune checkpoints are the directions for
further research and breakthroughs in basic scientific research
and clinical examination. In the next work, the research team will
further analyze and research the results of the lavage fluid and
blood samples of respiratory patients with flow cytometry, and
discover new immune checkpoints to better serve and clinically.
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