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ABSTRACT

The significance of tumor infiltrating lymphocytes (TILs) in melanoma has been studied for a long time,
but, to date, there has been insufficient research on TILs in sinonasal mucosal melanoma. The purpose of
this study was to analyze the correlation between TILs and prognosis for Chinese patients with sinonasal
mucosal melanoma, and to clarify the significance of TILs in prognosis. As a retrospective cohort study,
44 cases of malignant melanoma in head and neck mucosa were studied by immunohistochemical stain-
ing. The correlation between TIL classification (immune cell infiltration types), CD3, CD4, CD8, CD20, CD45,
CD56, and CD68 positive cells, disease progression and prognosis for survival was analyzed. By pairing
various factors, RNA sequencing and xCell analysis were performed in another 8 patients with different
prognoses to further verify the expression of immune cell subsets in these patients. Inmunohistochem-
istry and cell counting showed that the TIL classification and content of CD3, CD4, CD8, CD20, CD45, CD56,
and CD68 positive cells were independent factors influencing progression-free survival, but there was no
clear correlation with overall survival. RNA sequencing and xCell immunocyte analysis further confirmed
the role of TILs in the prediction of disease progression. CD8+ T cells and natural killer T cells were highly
expressed in patients with no disease progression, while Th2 T cells, macrophages and M2 macrophages
were highly expressed in patients with disease progression. TILs can be used to predict the prognosis for
patients with sinonasal mucosal melanoma. Different degrees and distributions of immune cell infiltration
influence disease progression in patients with sinonasal mucosal melanoma. Patients with a diffuse distri-
bution and a high density of infiltrating cells have a better prognosis. A high expression of CD8+ T cells
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and natural killer T cells, which have an immune Kkilling effect, are beneficial in controlling progression of
the disease.

© 2022 Elsevier Inc. All rights reserved.

ARTICLE INFO

Keywords: Mucosal melanoma; Tumor infiltrating lymphocytes; Immunohistochemistry; xCell

Introduction

The incidence of mucosal melanoma is low, but it is one of the common subtypes of
melanoma in China accounting for about 23% of the total incidence of melanoma in the Chi-
nese population.! As a result of the high degree of malignancy, the 5-year global overall survival
rate is only about 20%.2 Studies on tumor infiltrating lymphocytes (TILs) and prognosis in pa-
tients with melanoma have been carried out for a long time and most have confirmed that TILs
are beneficial to the survival of patients.>> In addition, TILs may be relevant markers to judge
the prognosis and efficacy of immunotherapy.® However, most studies have not differentiated
the subtypes of melanoma, and there are obvious differences in the biological characteristics of
these subtypes. Exploring the characteristics of TILs in sinonasal mucosal melanoma will help to
explain the poor efficacy of current stage treatments of this disease.

This study was directed at sinonasal mucosal melanoma, which is common in Chinese pa-
tients. The aim of this study was to analyze the correlation between TILs and disease disease
progression and overall survival for Chinese patients with sinonasal mucosal melanoma using
immunohistochemistry and transcriptome expression. The tumor microenvironment will be an-
alyzed by IHC and cell counting to quantify TILs, and the effects of TILs on overall survival and
disease progression will be analyzed Then, RNA sequencing and xCell will be used to verify the
conclusions from immunohistochemistry. Thus, we hope to provide pathological and molecular
evidence to further our understanding of the characteristics of the tumor microenvironment in
sinonasal mucosal melanoma.

Data and methods
Patients samples inclusion

As a retrospective cohort study, 44 patients with sinonasal mucosal melanoma, who were
treated in Beijing Tongren Hospital Affiliated to Capital Medical University from August 2010 to
October 2018, were included in this study (Due to the low incidence rate and the long duration
of patient sample collection, 44 patients were selected for the study.). Tumor tissue samples
were collected and confirmed as mucosal melanoma by pathological diagnosis. In addition, 8
patients’ tumor tissue were used to do the RNA sequencing. The 8 patients were matched by
age, sex, primary location, pigment type, disease stage, operation mode and preoperative and
postoperative adjuvant treatment but with different disease progression after surgery. The col-
lection of tumor samples was approved by our hospital, and all patients gave their informed
consent.

Immunohistochemistry

Tumor tissue samples were fixed with 4% paraformaldehyde, embedded in paraffin and sec-
tioned with a thickness of 5 pm. Paraffin sections were dewaxed and hydrated with xylene and
an ethanol gradient. After antigen repair with 0.01 mol/L citric acid buffer, the sections were

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social
Security de ClinicalKey.es por Elsevier en agosto 19, 2022. Para uso personal exclusivamente. No se
permiten otros usos sin autorizacion. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.



G. Yin, W. Guo and H. Liu et al./Current Problems in Cancer 46 (2022) 100878 3

? v 3 X o 4
" . Fdee »
< - am™ - b
3 ~ A L4 Fl
y - Ay e
- v 2
- . Ps
$ = { R
e A ' >
g €
‘ . 3 - } A =
vi sk
7 ‘v
. , . -~
°- A%, Y .
viee =
-
A B \C -
s -
. - i - L]

Fig. 1. Immunohistochemistry stain of CD45 under the light microscope. Type A: loss of immune cells; Type B: immune
cells mainly concentrated in the stroma and perivascular tissue; Type C: diffuse immune cell infiltration. (Color version
of figure is available online.)

tested with an immunohistochemistry kit (Abcam, Shanghai, China) using the following anti-
bodies: anti-CD3 (Abcam, ab16669), anti-CD4 (Abcam, ab133616), anti-CD8 (Abcam, ab237709),
anti-CD20 (Abcam, ab64088), anti-CD45 (Abcam, ab10558), anti-CD56 (Abcam, ab237708) and
anti-CD68 (Abcam, ab955). The solutions were diluted at 1:50 and incubated overnight at 4°C.
After phosphate-buffered saline (PBS) cleaning, biotin-labeled secondary antibody (concentra-
tion: 1:100) was added. After incubation at 37°C for 30 minutes, the tissue samples were stained
with 3,3’-diaminobenzidine (DAB) substrate for 15 minutes, then washed with tap water, coun-
terstained with hematoxylin, sealed with xylene transparent resin, then observed and pho-
tographed under a light microscope. According to the location of CD45, the types of immune
cell infiltration were divided into the following 3 types: Type A: loss of immune cells; Type B:
immune cells mainly concentrated in the stroma and perivascular tissue; Type C: diffuse im-
mune cell infiltration (Fig 1). Five high power fields (HPF) were randomly selected from each
section.

Cell counting method

Immunohistochemical staining was performed for CD3, CD4, CD8, CD20, CD45, CD56 and
CD68. Under the microscope, the total number of cells per square millimeter (including
melanoma cells) was estimated on representative tissue sections according to the staining of
cell membrane markers. Using Cell Counter (University of Sheffield, Sheffield, UK), a square was
drawn with an area of 0.04 mm?, the cells were counted at 20x (SS), and multiplied by 25
to estimate the number of cells per square millimeter. The mean value was calculated from 5
samples.

RNA sequencing

The tumor tissue samples were cryopreserved at -80°C and RNA sequencing was performed
after matching the 4 pairs patients having different disease progression. According to the manu-
facturer’s protocol for the HiSeq 3000, sequencing system (Illumina, CA), the 100 bp paired-end
protocol was used for sequencing to obtain the mRNAs of all samples. The short sequence ob-
tained was read and compared with hg19 constructed by UCSC human genome using tophat?2.
The BAM file generated by the comparison was processed with htseq-count to calculate the
count of each gene in all of the samples.

xCell

The tumor infiltrating immune cell model used was xCell (http://xcell.ucsf.edu/). The expres-
sion levels of 64 immune cell types in the tumor microenvironment were detected.” We submit-
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ted the gene expression levels normalized to gene length (RPKM units) obtained from RNAseq
to the xCell website and the enrichment score of each tissue was used to determine the P-value.
P < 0.05 was considered to indicate statistically significant enrichment.

Statistical methods

Microsoft Excel 2017 (Microsoft Corp., Redmond, WA) was used to establish the database,
and SPSS, version 24.0 statistical software (IBM Corp., Armonk, NY) was used to analyze the dif-
ferences among the groups. The Chi-squared test was used to compare frequency data between
groups. The Kaplan-Meier method and Cox regression analysis were used for survival and risk
analysis. The log rank test was used for curve comparison between groups. The Cox regression
model was used for risk factor analysis for significant variables obtained from univariate analy-
sis. P < 0.05 was taken to indicate a statistically significant difference between groups.

Results
General data of the patients

Among the 44 patients, there were 22 men and 22 women. The onset age was 36-78 years,
with a median age of 59.5 years. The patients were followed up to May 2021, with follow-
up time ranging from 6-129 months. The primary sites of tumors were the nasal cavity (19),
paranasal sinuses (3), nasal cavity and paranasal sinuses (17), nasopharynx (3), and other loca-
tions (2) as posterior end of nasal cavity | posterior edge of soft palate. According to the AJCC
Cancer Staging Manual (eighth edn), there were 22 patients in stage Ill, 19 patients in stage IVA,
and 3 patients in stage IVB. Among these patients 11 patients accepted postoperative chemother-
apy, 8 patients accepted postoperative radiotherapy, 6 patients accepted postoperative concur-
rent chemoradiotherapy and 6 patients accepted postoperative immunotherapy.There were 27
patients with disease progression (postoperative lymph node metastasis, local recurrence, dis-
tant metastasis) and 17 patients with no disease progression (Supplement Table 1).

In addition, all 8 patients (4 men and 4 women) were initially treated by surgery in our hos-
pital between May 2020 and September 2020. The age at onset of disease ranged from 47-76
years, with a median age of 62 years. These 8 patients were followed up until May 2021 giv-
ing a follow-up period ranging from 8 to 11 months. The primary lesions were located in the
nasal cavity and paranasal sinuses. There were 2 patients in stage IIl, 2 patients in stage IVA
and 4 patients in stage IVB. At the end of follow-up, 4 patients had tumor progression (postop-
erative lymph node metastasis, local recurrence, distant metastasis), 4 patients had no disease
progression, and 3 patients had died.

Immunotyping and survival

According to the previously outlined classification of immune cell infiltration (Type A: loss of
immune cells; Type B: immune cells mainly concentrated in the stroma and perivascular tissue;
Type C: diffuse immune cell infiltration, according to the location of CD45), the percentages of
type A, B and C immune cell infiltration were 31.82%, 50% and 18.18%, respectively (Fig 2A). It
can be seen that the main types of sinonasal mucosal melanoma are type A and type B (Fig 1A),
and the overall immune cell infiltration lower than other solid tumor. The correlation of general
clinical characteristics and disease progression (lymph node metastasis, local recurrence, distant
metastasis) with immune cell infiltration types in patients were analyzed statistically, and the
results for univariate analysis are shown in Table 1. There was no correlation between the types
of immune cell infiltration and the general clinical characteristics of the disease, but there were
significant differences in disease progression among the different immune cell infiltration types.
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Fig. 2. (A) Proportions of the 3 types of immune cell infiltration; (B) Difference in PFS among patients with different
types of immune cell infiltration (median PFS time: A: 19.5 mo; B: 21 mo; C: 24 mo); (C) Correlation curves between

immune cell infiltration types and disease progression.

Table 1
Univariate analysis of general factors and immune cell infiltration types.
Factor Immunotype P
A B C

Age <60 6 11 6 0.333
>60 8 1n 2

Sex Male 6 1 5 0.675
Female 8 1 3

Stage 11 4 14 4 0.11
IVA 10 6 3
IVB 0 2 1

Pigment with 10 19 7 0.474
without 4 3 1

Site Nose cavity 5 1 3 0.445
Sinuses 2 1 0
Nasal cavity and sinuses 6 6 5
Nasopharynx 0 3 0
Others 1 1 0

Disease progression Yes 13 14 0 0.02
No 1 8 8
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Table 2

Multivariate analysis of progression-free survival (PFS) and overall survival (OS) with immune cell infiltration type.
Factor PFS oS

Exp (B) (95%CI) P Exp (B) (95%CI) P

Disease progression — — 12.844 (2.401-68.697) 0.003
Postoperative chemotherapy 0.409 (0.173-0.972) 0.043 0.203 (0.044-0.930) 0.040
Stage 0.198 (0.040-0.995) 0.049 0.063 (0.007-0.607) 0.048
Immunotype 0.419 (0.211-0.830) 0.013 — 0.759

Table 3

Numbers of immune cells by immunotype.

Immunotype A (Mean) Immunotype B (Mean) Immunotype C (Mean) P (A vs B) P (B vs C)

CD45 15.30 398.20 706.33 0.00 0.00
CD3 12.21 290.00 550.00 0.00 0.00
CD8 7.20 123.33 330.00 0.00 0.00
CD4 6.15 175.00 245.00 0.00 0.00
CD20 4.60 98.20 210.55 0.00 0.00
CD68 16.87 3945 40.175 0.00 0.87
CD56 0.52 2.31 5.27 0.00 0.00

Univariate analysis of progression-free survival (PFS) and overall survival (0OS) was conducted
on all possible related factors: age, sex, site, pigment, stage, postoperative adjuvant therapy
(postoperative chemotherapy, postoperative radiotherapy, postoperative concurrent chemoradio-
therapy, postoperative immunotherapy), disease progression (lymph node metastasis, local re-
currence, distant metastasis) and immune cell infiltration type. Univariate analysis showed
that stage and disease progression may be risk factors for worsen PFS and OS. Postoperative
chemotherapy, immune cell infiltration types were associated with better PFS and OS. (a table
with univariate analysis data is not included due to space limitations). The possible risk factors
identified from univariate analysis were included in the multivariate analysis (Table 2). The re-
sults showed that postoperative chemotherapy, stage and immune cell infiltration types were all
independent factors influencing PFS. The median PFS times for patients with immunotype A, B
and C were 19.5 months 21 months and 24 months, respectively (Fig 2B). Disease progression,
postoperative chemotherapy and stage were the independent factors affecting OS, while immune
cell infiltration types were not independent factors affecting OS. The correlation curves for the
risk ratio of immune cell infiltration type with PFS and immune cell infiltration type with dis-
ease progression are shown in Figure 2B-C, respectively.

This shows that the different distributions of immune cell infiltration influence disease pro-
gression in patients with sinonasal mucosal melanoma.

Content of immune cell subtypes and survival

Combined analysis of cell counting and the mean value (Table 3) with immune cell infiltra-
tion types. It can be seen that the number of cells for each cell marker from type A, B, and C
increases in turn. Also, there is a significant statistical difference of cell numbers between dif-
ferent subtypes. The results showed that the distribution of cell content of each immune cell
subtype was consistent with that of immune cell infiltration types.

The relationship between the number of CD3, CD8, CD4, CD20, CD45, CD56, and CD68 pos-
itive cells and PFS and OS was analyzed. Univariate analysis was conducted on possible re-
lated factors: age, sex, site, pigment, stage, postoperative adjuvant therapy (postoperative ra-
diotherapy, postoperative chemotherapy, postoperative concurrent chemoradiotherapy, postop-
erative immunotherapy), disease progression (lymph node metastasis, local recurrence, distant
metastasis) and content of each immune cell subtypes. Univariate analysis showed that stage and
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Table 4

Multivariate analysis of disease progression and overall survival with immune cells.
Factor Disease progression (Multivariate) Overall Survival (Multivariate)

Exp (B) (95%CI) P Exp (B) (95%CI) P

Disease progression — — 12.365 (2.290-66.779) 0.003
Postoperative chemotherapy 0.404 (0.170-0.960) 0.040 0.204 (0.045-0.924) 0.039
Stage 0.195 (0.039-0.998) 0.048 0.066 (0.007-0.615) 0.048
CD45 0.998 (0.996-0.999) 0.011 0.998 (0.994-1.002) 0.358
D3 0.997 (0.994-0.999) 0.008 0.997 (0.991-1.002) 0.218
CD8 0.992 (0.987-0.998) 0.005 0.992 (0.981-1.004) 0.204
CD4 0.994 (0.989-0.999) 0.017 0.992 (0.981-1.003) 0.159
CD68 0.990(0.983-0.997) 0.008 0.990 (0.975-1.005) 0.193
CD56 2.569(0.324-3.131) 0.018 0.956(0.802-2.158) 0.351
CD20 1.021 (0.989-1.054) 0.198 16.950 (3.195-89.929) 0.617

Table 5

TIL subtype xCell score expression between the disease progression and disease progression-free.

Disease progression (Average) Disease progression-free (Average) P

CD4+T cell 2.445 0.587 0.159
CD4+Tcm 0.937 0.490 0.528
CD4+Tem 3.421 4.620 0.607
Th1 T cell 0.969 0.630 0.103
Th2 T cell 1.636 0.297 0.033
CD8+T cell 0.240 4128 0.007
CD8+Tcm 2.264 0.409 0.122
CD8+Tem 3435 5.480 0.076
NKT cell 0.040 0.551 0.003
Macrophages 0.458 0.026 0.001
M1 macrophages 0.059 0.032 0.383
M2 macrophages 0.508 0.013 0.007
Plasma cells 0.037 0.013 0.120
B cells 0.026 0.017 0.701

disease progression may be risk factors for worsen PFS and OS. And postoperative chemotherapy,
the number of CD45, CD3, CD8, CD4, CD20, CD56, CD68 positive cells were associated with bet-
ter PFS and OS (a table with univariate analysis data is not included due to space limitations).
The possible risk factors identified from univariate analysis were included in the multivariate
analysis (Table 4). The results showed that postoperative chemotherapy, stage, and the number
of CD45, CD3, CD8, CD4, CD56 and CD68 positive cells were all independent factors influencing
disease progression. However, the numbers of only some of these positive cells were indepen-
dent factors for OS (Table 4).

xCell immunoassay

We screened the 4 pairs of patients with different prognoses (with or without disease pro-
gression) for RNA sequences. We further determined the expression score of immune cell sub-
types using the xCell method, and from this analysis the immune cells were subdivided into
the following immune cell subtypes: CD4+T cell, CD4+ Tcm, CD4+ Tem, Thl T cells, Th2 T
cells, CD8+ T cell, CD8+ Tcm, CD8+ Tem, natural killer T (NKT) cells, macrophages, macrophage
M1 cells, macrophage M2 cells, plasma cells and B cells. The specific differences in cell expres-
sion score in patients with or without disease progression are shown in Figure 3. CD8+T cells
and NKT cells were highly expressed in patients with no disease progression, while Th2 T cells,
macrophages and M2 macrophages were highly expressed in patients with disease progression
after surgery. Also, the differences were statistically significant (Table 5). In general, CD8+ T
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Fig. 3. TIL subtypes xCell score expression between the disease progression and disease progression-free group.

cells and NKT cells as immune Kkiller cells with a positive immune effect are relatively highly
expressed in patients without disease progression, which also confirms the beneficial effect of
active autoimmune activity on disease progression. The high expression of Th2 T cells and M2
macrophages in patients with postoperative disease progression is also consistent with the im-
munosuppressive mechanism of these cells.

Discussion

TILs are a group of heterogeneous and anti-tumor lymphocyte populations in tumor tissue.?
In the tumor microenvironment, TILs are affected by different cell activation mechanisms and cy-
tokines, which can produce different immune responses® and affect the occurrence and develop-
ment of tumors. Research into the prognostic role of TIL in solid tumors has been carried out for
many years, and there are many ways to evaluate the location and degree of cell infiltration. The
classification of TILs in melanoma was proposed by scholars as early as the 1970s."° The meth-
ods used to evaluate TILs include the non-quantitative grading standards proposed by Clark.!”
and Azimi'!, and the following approximate quantitative grading standards: the Saldanha sys-
tem.'? or TCGA/Park system.!> The international immuno-oncology biomarkers working group
proposed a classification system for TILs in all solid tumors (including melanoma).'* That sys-
tem defined the location of the tumor boundary, and the methods used to evaluate TILs in the
stroma and tumor. However, because of the uniqueness of the anatomic structure of sinonasal
mucosal melanoma, it is difficult to define the boundary of mucosal lesions, so it is difficult
to apply the existing TIL classification methods to solid tumors. Therefore, the prognostic value
of the TIL classification in patients with sinonasal mucosal melanoma is still unclear, and very
few studies have examined this subtype. The method of evaluation used in this study is similar
to the conventional immunohistochemical interpretation methods. Depending on the location of
CD45 markers, there were 3 different types of immune cell infiltration: Type A: loss of immune
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cells; Type B: immune cells mainly concentrated in the stroma and perivascular tissue; Type C:
diffuse immune cell infiltration. This evaluation method has also been verified in earlier studies
on melanoma.’

For the prognostic significance of TIL in melanoma, most studies have confirmed that the
degree of invasion is positively correlated with the prognosis for patients. A study of 4133 pa-
tients with primary cutaneous melanoma showed that the survival rate increased with increas-
ing TIL levels (P = 0.0001).'6 A meta-analysis of the role of TIL in the prognosis for melanoma
showed that TILs had a positive effect on recurrence-free survival.[HR: 0.72 (0.58-0.90)].1” These
results indicate that the TIL level in the immune microenvironment affects the survival and dis-
ease progression in patients with melanoma. However, the biological characteristics of mucosal
melanoma are different from skin melanoma, for example, low tumor load, so there may also
be differences in the local immune environment of the tumor. Some scholars used immunobhis-
tochemistry to evaluate the difference of CD4+ TILs, CD8+ TILs and FoxP3+ regulatory T cells
(Tregs) in acral and mucosal melanoma with skin melanoma.'® The results showed that the to-
tal number of TILs and CD8+ TILs in acral and mucosal melanoma were significantly lower than
those in cutaneous melanoma. The number and proportion of Tregs in CD4+ T cells in mucosal
melanoma were significantly higher than those in skin and acral melanoma. These results in-
dicate that the overall level of TILs in mucosal melanoma is lower than in other subtypes of
melanoma, and the levels of immunosuppressive cells are increased in mucosal melanoma, and
this may affect the prognosis and treatment of patients. In addition to the lower levels of TILs
in mucosal melanoma, we also found that type A (loss of immune cells) and type B (immune
cells mainly concentrated in the stroma and around the blood vessels) are the main types of
sinonasal mucosal melanoma, and, in our study, the distribution of these immune cells has a
clear correlation with the progression of postoperative disease. These results indicate that, in ad-
dition to the absence of immune cells, the migration of immune cells to tumors is also hindered.
In addition, the distribution of immune cells has a clear correlation with disease progression af-
ter surgery. During the process of immune cells penetrating blood vessels and migrating to the
tumor, any therapeutic intervention may improve the prognosis for patients with sinonasal mu-
cosal melanoma.

In the studies on TIL cell infiltration, a paper reporting 35 cases of mucosal and acral
melanoma identified that the density of immune cells, especially CD8+ T cells, was significantly
correlated with the survival rate of patients.'” A study involving 82 patients with oral mucosal
melanoma also showed that TIL was an independent risk factor for distant metastasis, and pa-
tients with no TIL infiltration had a higher risk of distant metastasis.?® Our study on cell count-
ing also confirmed that the greater the number of CD45, CD8, CD3 and other lymphocytes, the
better the control of disease progression. The distribution of cell content was consistent with TIL
classification types. CD3, CD45, CD4, CD8, CD20, CD56 and CD68 were used as markers of T cells,
plasma cells, NKT cells and macrophages for immunohistochemical detection. In our study, CD3,
CD45, CD4, CD8, CD56 and CD68 were found to have an effect on progression of the disease.
However, because these markers on the cell surface are not the only ones present, this method
of analysis based on immunohistochemistry is biased.

In addition to traditional immunohistochemical research with the application of artificial in-
telligence algorithms in recent years, the method of estimating TIL components using RNA ex-
pression is gradually maturing. RNA expression data such as CIBERSORT TIMER, etc. is used to
estimate tumor cell composition.?!-22 In our study, the xCell algorithm.?*> was used to evaluate
the immune components of transcriptome data from paired patients with different prognoses.
Based on the transcriptome data, the immune cell subtypes were refined to explore the distri-
bution characteristics of immune cells in patients with different prognoses. We identified the
marker genes of each cell and used xCell to calculate the score of immune cells. We found that
CD8+ T cells and NKT cells were highly expressed in patients with no disease progression af-
ter surgery, and Th2 cells, macrophages and M2 macrophages were highly expressed in patients
with disease progression after surgery. In our study, it can be seen that the expression of dif-
ferent immunohistochemical markers is easily obstructed by different cell subsets. We cannot
simply rely on a wide range of markers to judge the role of CD4 and CDS8 cells in the tumor mi-
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croenvironment, but need more detailed analysis of cell subtypes. But in general, CD8+ T cells,
NKT and other immune Kkiller cells with a positive immune effect are relatively highly expressed
in patients without disease progression.

CD8+ T cells are generally considered to be an important type of immune cell that control tu-
mor growth and have strong cytotoxicity.>> NKT cells can also kill different types of tumor cell?4,
and both of these cell types can exert anti-tumor effects through downstream MHC [ molecules.
A high density of tumor infiltrating NKT cells has been proved to be related to good progno-
sis for a variety of solid tumors.?> The distribution characteristics of CD8+T cells and NKT cells
obtained from xCell analysis not only agree with the conclusions of previous immunohistochem-
ical studies, but also with the roles of the 2 kinds of cells in tumor immunity in other studies.
For CD4+ T cells and macrophages, there are many subtypes of CD4+ T cells and macrophages,
and the characteristics of different subtypes are also complex. These different cell types perform
specific immune regulatory functions to enhance or inhibit immune response.2®

The main helper cell subtypes are Th1 and Th2 cells. Th1 cells are considered to be the most
important helper cell type in tumor immunity. They participate in the killing of tumor cells, se-
crete cytokines, activate death receptors on the surface of tumor cells and induce the diffusion
of epitopes.?’ The persistence of Th2 cells in vivo is related to long-term immunity. Macrophages
also show 2 immune functions. Mantovani and colleagues.?® considered that macrophages have
a series of continuous functional states, and M1 and M2 macrophages are the 2 extremes of
this continuous state. M1 macrophages play an important role in immune surveillance by se-
creting pro-inflammatory cytokines and chemokines and presenting antigens; M2 macrophages
only have weak antigen presenting ability, and down-regulate immune response by secreting
inhibitory cytokines such as IL-10 or TGF-8.2° Immunohistochemistry only identified the differ-
ence in expression of CD4 and CD68 positive cells in patients with different prognoses, while
RNA sequencing further explored the role of specific subtypes. It was found that the high ex-
pression of Th2, macrophages and M2 macrophages was more common in patients with disease
progression after surgery, which is also consistent with the immune function of CD4+ T cells
and macrophages mentioned above. Therefore, immunohistochemical analysis will be affected
by different cell subtypes expressing the same cell surface antigen, and it is necessary to discuss
the role of subtypes in tumor immunity. In this respect, gene level analysis seems to be more
conducive to the comprehensive evaluation of TILs.

With the application of immunotherapy, researchers have linked TILs with the efficacy of im-
munotherapy, and identified tumors as inflammatory/hot or non-inflammatory/cold. High CD8+
T cell density and PD-L1 expression in the tumor microenvironment have been widely used as
biomarkers to evaluate the response of immunotherapy drugs.2? In addition, adoptive cell ther-
apy also plays a research and therapeutic role through TIL-mediated recognition and elimination
of solid tumors®', and the development of these therapies in sinonasal mucosal melanoma re-
quires further basic and in-depth research.

Generally, with our improved understanding of the role of TIL in tumors and further study of
the tumor immune microenvironment, researchers will not have to rely on only the evaluation
of TIL immune molecular markers to predict prognosis. In the future, comprehensive analysis
of TIL location, density, and other interstitial components in the tumor microenvironment and
immunosuppressive components will be more conducive to the evaluation of a patient’s immune
status. It is necessary for further screening and research of new therapeutic targets. We will also
study the differences in type, distribution and content of immune cells in order to determine the
role of molecular mediated genes in these processes and provide better intervention treatment.
This will help to improve the prognosis for patients with sinonasal mucosal melanoma. Our
study has several limitations. Because the incidence of sinonasal mucosal melanoma is very low,
the number of patients in this study is limited. As a result, the sample size for RNA sequencing
after matching is small, which may bias the conclusions. Our research center is committed to
research into sinonasal mucosal melanoma. As the largest diagnostic and treatment center for
sinonasal mucosal melanoma in China, we will continue to collect cases for further research.
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Conclusion

Tumor infiltrating lymphocytes can be used to predict the prognosis for patients with
sinonasal mucosal melanoma. Different degrees and distributions of immune cell infiltration
have a certain influence on disease progression in patients. Patients with a diffuse distribution
and a high density of infiltrating cells have a better control of disease progression, and a high
expression of CD8+ T cells and NKT cells, which have an immune killing effect, are beneficial in
controlling progression of the disease.
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