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Abstract: Background: The new S100 protein family member S100A16 is functionally expressed in various can-
cers. This study explored the prognostic value and potential role of SI00A16 in pancreatic cancer (PC). Methods:
RNA-seq and clinical data were obtained from The Cancer Genome Atlas-Pancreatic Adenocarcinoma (TCGA-PAAD)
dataset to compare the expression level of S1I00A16 between groups. The genes co-expressed with S100A16 in
TCGA-PAAD were analyzed using cBioPortal. Gene Ontology and Kyoto Encyclopedia of Genes and genomes enrich-
ment analyses were also performed on these genes. Pathways related to S100A16 expression dysregulation were
explored using gene set enrichment analysis. The Tumor Immune Estimation Resource was used to analyze the
correlation between S100A16 and infiltrating immune cells. The Kaplan-Meier method and Cox analyses were used
to assess the prognostic significance of S100A16 for PC. Results: The S100A16 expression level was high in PC and
increased with the degree of malignancy. The S100A16 functions in PC were mainly enriched in the immune mod-
ules, but negatively correlated with the immune activity (T-cell, cytokine, immune, co-receptor, signaling adaptor,
cell adhesion molecule, chemokine, and JAK/STAT signaling) and infiltration level (T cells and macrophages). The
strongest negative correlation was observed between the expression of CD8* T cells and S100A16. Furthermore,
high S100A16 expression also indicated worse overall survival and, therefore, worse prognosis of PC. Conclusion:
S100A16 is a potential independent prognostic marker and immunotherapy target for PC. Mechanistically, SI00A16
potentially affects prognosis by extensive immunosuppression, including the inhibition of the anti-tumor immune
response of CD8"* T cells.
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Introduction high-throughput sequencing technology to ana-

lyze the potential molecular mechanisms, and

Pancreatic cancer (PC) is a devastating malig-
nancy with an overall 5-year survival of less
than 10%. The most common form of PC is
pancreatic ductal adenocarcinoma (PDAC)
accounting for more than 90% of all cases. PC
has an insidious onset and there is currently
a lack of effective tools for early diagnosis.
Once diagnosed, radical resection remains the
only treatment. Unfortunately, only 10-20% of
patients are eligible for surgery, and even
those diagnosed with localized and resectable
tumors has 5-year survival rate of only 20% [1].
Current research on the etiology, detection
and treatment of PC is lagging behind other
tumors, increasing the need to advance related
research for the benefit of patients [2]. In recent
years, there have been some studies using

identify new diagnostic markers and therapeu-
tic targets for PC [3]. This also provides an
opportunity for analyzing the role of specific
genes in the prognosis of PC.

The highly conserved S100 family of proteins
has been implicated in various stages of tumor
progression. It consists of an EF-hand super-
family of Ca?*-binding proteins with more than
25 members [4]. S100 proteins have a wide
range of biological functions and are involved in
processes such as proliferation, apoptosis,
migration, inflammation, and differentiation [5].
It has been reported that the expression of
S100 proteins can be used to assist diagnosis,
predict prognosis, guide treatment decisions,
and supervise treatment effects [6]. Note-
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worthy, the expression and function of various
S100 proteins vary in different tumor types. For
instance, S100 calcium-binding protein A16,
also known as S100A16, is a new member of
the S100 family originally isolated from an
astrocytoma tumor [7]. Furthermore, in lung
adenocarcinoma [8], breast cancer [9], and
ovarian cancer [10], patients with high expres-
sion of S100A16 have poor prognosis, while in
colorectal cancer [11] and oral squamous cell
carcinoma [12], high expression predicts a bet-
ter prognosis. However, its prognostic value
and role in PC remain to be fully understood.
Therefore, in the current study we obtained
expression profile for S100A16 gene in PC
using The Cancer Genome Atlas (TCGA) data-
base. We further screened genes co-express-
ed with S100A16 and speculated the related
functions and pathways of S100A16. Based on
these results, we evaluated the role of S1I00A16
in immune regulation and analyzed its ability to
predict the prognosis of patients with PC.

Materials and methods
Data download

All datasets analyzed in this study are publicly
available. The RNA-Seq data (FPKM format)
and clinical data (normal = 4, tumor = 178) in
the TCGA-Pancreatic Adenocarcinoma (PAAD)
project were retrieved and downloaded throu-
gh the Genomic Data Commons (GDC) Data
Portal (https://portal.gdc.cancer.gov). The ob-
tained data collection of the clinically relevant
information was accessed on November 30,
2020.

Comparative analysis of SI00A16 expression
levels among different groups

The expression profile of SI00A16 was extract-
ed. The expression levels under different
grouping situations (normal tissue vs. tumor tis-
sue; ductal adenocarcinoma vs. others; patho-
logical T1/2 vs. T3/4; histological grade 1 vs.
grade 2/3/4; and clinical stage | vs. stage lI/1ll/
IV) were compared using a Student’s t-test
(two-tailed) performed by SPSS 25.0 (IBM
Corporation, Chicago, lllinois, USA) (P < 0.05).

Functional analysis of S1I00A16 co-expressed
genes

The cBioPortal platform (http://www.cbiopor-
tal.org/) was utilized to analyze the co-expres-
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sion of S100A16 and other genes in PC. Genes
with |R| > 0.6 and P < 0.05 were designated as
co-expressed genes of S100A16. The cluster-
Profiler R package [13] was used to conduct
Gene Ontology (GO) and Kyoto Encyclopedia
of Genes and Genomes (KEGG) enrichment
analyses on the genes co-expressed with
S100A16 to infer the associated functions and
pathways of S100A16 in PC.

Gene set enrichment analysis (GSEA) of high
and low S100A16-expression groups

Samples in the TCGA-PAAD dataset were clas-
sified into high and low expression groups
based on their S100A16 expression level.
Afterwards, the related pathways in the groups
were identified by GSEA software 4.0 (https://
www.gsea-msigdb.org/gsea/index.jsp).

Correlation analysis between S100A16 and
infiltrating immune cells

The ESTIMATE R package (https://bioinformat-
ics.mdanderson.org/estimate/rpackage.html)
was used to calculate the immune score of
each sample, and all samples were then classi-
fied into a high-immune or low-immune group
according to their respective immune scores.
The S100A16 expression was then compared
between these two immune groups. Spearman
rank correlation was performed to assess the
association between S100A16 and immune
markers with the Tumor Immune Estimation
Resource (TIMER) (http://cistrome.shinyapps.
io/timer/).

Prognostic valuation of S100A16 for PC

Univariate and multivariate Cox analysis was
performed using SPSS 25.0 (Chicago, Il, USA)
to evaluate the prognostic values of S100A16
and other clinical parameters for PC. The
Kaplan-Meier plotter (KM plotter) (http://
kmplot.com/analysis/) was applied to analyze
the survival status of the high and low
S100A16-expression groups.

Statistical analysis

The clinical data and S100A16 expression
information were downloaded from the TCGA
database, and then analyzed with R studio
(https://cran.r-project.org/;version 1.2.1335)
and SPSS 25.0. The correlation between clini-
copathological characteristics and S100A16
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expression was analyzed using a Student’s
t-test (two-tailed). Univariate Cox analysis was
used to evaluate the risk factors related to
the survival of pancreatic cancer patients.
Subsequently, clinical parameters of P < 0.05
were used in the multivariate Cox analysis to
assess prognostic factors. The Kaplan-Meier
method was used to analyze the difference in
overall survival (0S) between the S100A16
high and low expression groups. Spearman
analysis was used to analyze the correlation
between S100A16 expression level and
immune infiltration. All statistical tests were
two-sided tests, and P < 0.05 was regarded as
statistically significant.

Results

S100A16 was highly expressed in PC and posi-
tively correlated with the degree of malignancy

We evaluated mRNA expression of S100A16
and found differences between PC samples
and at different clinical stages. Compared
with normal tissues, the expression level of
S100A16 in pancreatic tumor tissues was sig-
nificantly upregulated (P < 0.05; Figure 1A).
Furthermore, the expression level of S1I00A16
in PDAC was significantly higher than that in
other pancreatic tumors (P < 0.01; Figure 1B).
The level of S100A16 expression also signifi-
cantly increased with increase of malighant
degree (P < 0.05 for all; Figure 1C-E).

The functions of S100A16 co-expressed genes
were mainly enriched in immune modules

To explore the functions of S100A16 and
pathways involved in PC, we screened the
genes co-expressed with S100A16 according
to |R| = 0.6 and P < 0.05. Three terms were
elucidated in GO enrichment analysis-biologi-
cal processes (BP), cellular components (CC),
and molecular functions (MF). The analysis
revealed that the most enriched GO-BP were
closely related to immune system functions,
including T-cell activation, leukocyte differenti-
ation, and the immune response-regulating
cell surface receptor signaling pathway, among
others. The most enriched GO-CC were related
to the cell membrane structure and receptors,
including the side of membranes, membrane
raft, receptor complex, and others. The most
enriched GO-MF were related to the activity of
receptors and adaptors, including cytokine
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receptor activity, chemokine receptor activity,
and signaling adaptor activity (all P < 0.05,
Figure 2A). KEGG enrichment analysis revealed
that the main enrichment pathways were cyto-
Kine-cytokine receptor interaction, the chemo-
Kine signaling pathway, T-cell receptor signaling
pathway, and JAK-STAT signaling pathway (all P
< 0.05, Figure 2B).

S100A16 is negatively correlated with immune
activity

We further explored the potential functions
of S100A16 in PC using GSEA. The GO and
KEGG pathways were analyzed by GSEA, and
differential gene sets were screened accord-
ing to a false detection rate (FDR) g-value <
0.25, absolute value of normalized enrich-
ment score (|NES]|) > 1.0, and nominal (NOM)
P-value < 0.05. The results indicated that
S100A16 expression was negatively correlat-
ed with immune activity (Figure 3A, 3B). When
S100A16 was highly expressed, the activity of
a variety of cell surface receptors and ligands
decreased, including the T-cell receptor, cyto-
kine receptor, immune receptor, coreceptor,
and signaling adaptor (Figure 3D, 3F-I).
Furthermore, the activity of cell adhesion mol-
ecules (CAMs), along with the chemokine sig-
naling pathway and JAK-STAT signaling path-
way, also declined (Figure 3C, 3E, 3J). These
results together suggested that S100A16 may
be involved in inhibiting immune cell recruit-
ment, immune signal transduction, and pro-
moting tumor metastasis.

S100A16 is negatively correlated with im-
mune-cell infiltration in PC

Based on the above analyses, we further
explored the relationship between S100A16
and individual immune status in PC. S100A16
expression in the low-immune group was sig-
nificantly higher than that in the high-immune
group (P < 0.0001, Figure 4A), suggesting that
S100A16 had an immunosuppressive effect.
We also explored the correlation between
S100A16 and different infiltrating immune
cells, including B cells, T cells, dendritic cells
(DCs), macrophages, monocytes, natural killer
cells (NK cells), and neutrophils in the TIMER
database. Additionally, the relationship of
S100A16 and the subsets of T cells and
macrophages, such as T-cell exhaustion, follic-
ular helper T cells (Tfh), T helper (Th)1, Th2,
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Figure 1. Comparison of S100A16 expression between groups in PC. A. Normal tissue vs. tumor. B. Ductal adenocarcinoma vs. others. C. Pathological T1/2 vs.
pathological T3/4. D. Histological grade 1 vs. histological grade 2/3/4. E. Stage | vs. stage II/Ill/IV. "P < 0.05, **P < 0.01. PC, pancreatic cancer.
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Figure 2. GO and KEGG enrichment analyses of S100A16 co-expressed genes. A. Top 10 bubble plot of GO enrichment analysis. B. Top 10 bubble plot of KEGG
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MF, molecular function; KEGG, Kyoto Encyclopedia of Genes and Genomes.
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Figure 3. GSEA of the high and low S100A16-expression groups in PC. GSEA results showing the Top 5 downregulated KEGG pathways (A-E) and GO classification
(F-J) associated with immune activity in the PC samples with high S100A16 expression. NES, normalized enrichment score; NOM p-val, nominal P-value; FDR g-val,
false discovery rate g-value; GSEA, gene set enrichment analysis; PC, pancreatic cancer; GO, gene ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes.
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Table 1. Spearman’s correlation analysis between S100A16

and markers of immune cells in PC

Description Gene markers 5100716
Cor P
B cell CD19 -0.1199302 0.11081159
CD79A -0.1327914 0.07722656
CD8* T cell CD8A -0.3943527  5.13E-08
CD8B -0.2975552  5.49E-05
Dendritic cell HLA-DPA1 -0.3618189 6.96E-07
HLA-DRA -0.3453255  2.35E-06
HLA-DPB1 -0.3415427  3.08E-06
NRP1 (BDCA-4) -0.2836567  1.25E-04
CD1C (BDCA-1) -0.2488582  8.09E-04
HLA-DQB1 -0.2182153 0.00343139
ITGAX (CD11c) -0.1448548 0.05370906
M1 Macrophage IRF5 -0.0237307 0.75320173
PTGS2 (COX2) 0.13740492 0.06740264
NOS2 (INOS) -0.0691574 0.35899967
M2 Macrophage MS4A4A -0.3240856  1.02E-05
CD163 -0.2929803  7.23E-05
VSIG4 -0.2186021 0.00337322
Monocyte CD115 (CSF1R) -0.3841369 1.20E-07
CD86 -0.2585095  4.94E-04
Natural killer cell KIR3DL3 0.04545805 0.54682486
KIR3DL2 -0.2373857 0.00142008
KIR3DL1 -0.2348641 0.00160134
KIR2DL4 -0.1087693 0.14839317
KIR2DL1 -0.2152592 0.00390682
KIR2DS4 -0.1710711 0.02242149
KIR2DL3 -0.1495663 0.04630219
Neutrophils CEACAMS (CD66b) -0.0941052 0.21150061
ITGAM (CD11b)  -0.1907858 0.01074319
CCR7 -0.1720206 0.02167506
T cell (general) CD2 -0.3435207 2.67E-06
CD3E -0.2636532  3.77E-04
CD3D -0.2023324 0.00675873
T cell exhaustion  HAVCR2 (TIM-3)  -0.2295206 0.00205711
CTLA4 -0.2249975 0.00253188
PDCD1 (PD-1) -0.215586 0.00385149
LAG3 -0.2129971 0.00430985
GZMB -0.2070566 0.00555192
TAM IL10 -0.2304933 0.00196624
CD68 -0.0541709 0.4726548
CCL2 -0.1914834 0.01045379
Tfh BCL6 -0.0384306 0.6105392
IL21 -0.2219269 0.00290865
Thl STAT4 -0.3854338  1.08E-07
STAT1 -0.0504258 0.50384675
TBX21 (T-bet) -0.3615366 7.11E-07
5726

Th17, regulatory T (Treg) cells, M1
macrophages, M2 macrophages,
and tumor-associated macrophages
(TAM), were also investigated. The
results demonstrated that almost all
immune-cell infiltrations in PC were
inversely related to the expression
of S100A16 (all P < 0.05), except
for B cells and M1 macrophages
(Figure 4A; Table 1). And among
these immune cells, the strongest
negative correlation occurred be-
tween the expression of CD8* T cells
and S100A16 (Figure 4B; Table 1).

S100A16 was a potential prognos-
tic marker for PC

KM survival analysis showed that
high S100A16 expression was asso-
ciated with poor prognosis of PC
based on OS (log-rank P = 0.0022;
Figure 5). Univariate Cox analysis
showed that histology, tumor, node,
grade, stage, and S100A16 expres-
sion were significantly correlated
with the prognosis of patients with
PC (all P < 0.05, Table 2). Multiva-
riate Cox analysis revealed that
S100A16 was an independent prog-
nostic factor of PC (hazard ratio,
HR = 1.828; 95% CI: 1.171-2.854;
P = 0.008) with higher S100A16
expression predicting a worse prog-
nosis for PC. These results consis-
tently indicated that S100A16 could
be a potential prognostic marker for
PC.

Discussion

PC is a deadly cancer with a grave
prognosis. As is well known, abnor-
mal expression of genes is involved
in tumorigenesis and affects prog-
nosis [14]. Previous studies have
indicated the relation of the S100
protein family to the occurrence of
tumors [6]. As a new member of the
S100 protein family, S100A16 has
recently been shown to be differen-
tially expressed in multiple cancers
[8-12] (Figure S1), suggesting that it
may be involved in tumorigenesis. In
this study, we analyzed the expres-
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TNF (TNF-x)  0.08238303

IFNG (IFN-y) -0.1645449

Th17 IL17A -0.1131636
STAT3 -0.2754626

Th2 IL13 -0.2523209
STAT5A -0.223672

STAT6 0.09434578

GATA3 0.02288401

Treg STAT5B -0.5321526
CCR8 -0.3242737

FOXP3 -0.2399763

TGFB1 (TGFB)  0.19671208

0.27428733
0.02817663
0.13258416
1.98E-04
6.79E-04
0.00268873
0.21033029
0.76173782
2.10E-14
1.01E-05
0.00125356
0.00849485

S100A16 were mainly enriched in
immune-related functional mod-
ules. The results of GSEA further
demonstrated that when S100A16
was highly expressed, the activities
of multiple cell receptors (T-cell
receptor, cytokine receptor, immune
receptor, coreceptor, and signaling
adaptor), CAMs, and signaling path-
ways such as the chemokine signal-
ing pathway and JAK-STAT signaling
pathway were down-regulated. From
the perspective of tumor immunity,

Cor, R value of Spearman’s correlation; TAM, tumor-associated macro-
phage; Tfh, T follicular helper cell; Th, T helper cell; Treg, regulatory T cell.
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Figure 5. The OS curves of high and low S100A16-
expression groups in PC. Log-rank test was used to
evaluate the expression level of SI00A16 in PC with
50% being the cutoff value. KM-plot analysis was
used to produce the OS curve. OS, overall survival,
PC, pancreatic cancer; KM, Kaplan-Meier.

sion of S100A16 based on the RNA-seq profile
of samples available in TCGA-PAAD (Figure S2)
and found that high expression of S100A16
was positively correlated with the malignant
degree of PC, including tumor histological grade
and pathological stage. However, the potential
role of S100A16 in regulating PC was still
obscure. To this end, we explored the molecular
function and potential mechanism of S100A16
in PC with different analysis software from mul-
tiple perspectives.

Through GO and KEGG enrichment analysis, it
was clear that the genes co-expressed with
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the activity of the above receptors
and adaptors is necessary for both
T-cell activation and the chemokine
signaling pathway to function [15,
16]. CAMs play a key role in almost every step
of the anti-tumor immune response, including
the uptake of tumor antigens, activation of
tumor-specific cytotoxic T cells, recruitment of
leukocytes into tumor sites, and the killing of
tumor cells [17]. Furthermore, it has been
reported that up-regulation of the JAK-STAT
signaling pathway is involved in tumorigenesis
[18], whereas its down-regulation is also link-
ed to some tumors [19]. At present, it is un-
certain whether the inhibitory tendency of
S100A16 on the JAK-STAT pathway is definitive
or whether crosstalk occurs with other path-
ways. This requires experimental verification in
the future. Overall, these results provided
insight into the roles of S100A16 in PC and its
effect on suppressing anti-tumor immunity.

It is well known that the immune system plays a
crucial role in tumor progression [20]. Immune
cells infiltrating tumors can be regulated by
various cytokines and chemokines to inhibit or
drive tumor progression, which exhibit potential
prognostic significance [21]. Accordingly, we
specifically conducted Spearman correlation
analysis for S100A16 and immune-related
markers. The results showed that S100A16
was significantly negatively associated with
most immune markers, suggesting that it had
a potential regulatory role in the anti-tumor
immunity of PC. In particular, the expression
of CD8" T cell gene markers (CD8A and
CD8B) had a strong negative correlation with
S100A16 (Table 1). The significant inhibitory
effect of S100A16 on CD8* T cells (R =-0.217,
P = 4.42¢-3, Figure 4B) confirmed that high
CD8* T-cell infiltration was the most favorable
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Table 2. Associations of clinicopathological factors and S100A16 with overall survival

Univariate analysis

Multivariate analysis

HR (95% Cl) P HR (95% Cl) P

Histology 0.293 (0.141-0.608) 0.001 0.461 (0.192-1.108) 0.083
G1lvs. G2/3/4 2.160 (1.137-4.104) 0.019 1.497 (0.774-2.898) 0.231
M 1.028 (0.246-4.295) 0.97

N 2.083 (1.239-3.503) 0.006 2.300 (1.197-4.420) 0.012
T1/2vs. T3/4 2.021 (1.071-3.815) 0.03 1.634 (0.602-4.434) 0.335
Stage | vs. lI/11l/IV 2.283 (1.046-4.980) 0.038 0.402 (0.098-1.641) 0.204
S100A16 1.913 (1.252-2.923) 0.003 1.828 (1.171-2.854) 0.008

G, grade of pancreatic cancer; M, metastases prevalence; N, lymph node; T, tumor size. HR, hazard ratio (HR = 1: No effect, HR
< 1: reduction in hazard, HR > 1: increase in hazard). Cl, confidence interval, the narrower the confidence interval, the higher

the credibility.

prognostic factor for PC (pertaining to OS, dis-
ease-free survival, progression-free survival,
and conditional survival) [22]. This suggests
that S100A16 could inhibit the anti-tumor
immune response mediated by CD8* T cells
[23], thereby affecting the prognosis of PC.
Furthermore, while M1 macrophage gene
markers (IRF5, PTGS2, and NOS2) had no sig-
nificant correlation with S100A16 (all P > 0.05,
Table 1), M2 macrophage markers (MS4A4A,
CD163, and VSIG4) had a strong correlation
with S100A16 (all P < 0.005, Table 1), indicat-
ing that S100A16 may play a regulatory role in
the TAMs polarization. In DCs, the gene mark-
ers HLA-DPA1, HLA-DRA, HLA-DPB1, NRP1,
CD1C, HLA-DQB1, and ITGAX were strongly
negatively correlated with the expression of
S100A16, suggesting that S100A16 can inhibit
the innate immune memory response mediat-
ed by DCs [24], and thus suppress anti-tumor
immunity. Moreover, the markers KIR3DL2,
KIR3DL1, KIR2DL1, KIR2DS4, and KIR2DL3 of
NK cells were also negatively correlated with
the expression of S100A16, suggesting that
S100A16 can inhibit the cytotoxicity of NK
cells. We also observed a negative correlation
between S100A16 and the overall expression
level of T cells, as well as noting an inhibitory
trend for each T-cell subgroup (Table 1). Taken
together, the above results suggest an immu-
nosuppressive role of SI00A16, and also a pri-
mary anti-tumor immune function by inhibiting
CD8* T cells, DCs, and NK cells. It is known that
high levels of immune infiltrating cells, espe-
cially CD8* T cells, are characteristic of immu-
nogenic warm tumors, which have a better
response to immunotherapy. To transform
immunogenic cold tumors into hot tumors, it is
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necessary to therapeutically stimulate the infil-
tration of active cytotoxic T cells into tumors
[25, 26]. Therefore, it is reasonable to specu-
late that S100A16 may be useful in this man-
ner as a potential immunotherapy target.

S100A16 is highly expressed in lung adenocar-
cinoma, breast cancer, ovarian cancer, bladder
cancer [27], and prostate cancer [28]. Some in
vitro experiments have confirmed the involve-
ment of S100A16 in tumorigenesis, including
proliferation, epithelial-mesenchymal transi-
tion, and metastasis of tumor cells [29-31]. At
present, its immune-related functions have not
been well investigated [32], whereas its prog-
nostic value has received full attention in
many tumors, especially lung adenocarcinoma
[8, 33, 34]. Our Kaplan-Meier survival analysis
also revealed that the high S100A16 expres-
sion subgroup had a lower OS, indicating a
worse prognosis. Subsequent Cox analysis fur-
ther showed that S100A16 is a potential inde-
pendent prognostic factor for PC. However,
additional future research is needed to
strengthen the clinical relevance of these
findings.

In summary, this study highlights the signifi-
cance of S100A16 in the prognosis of PC and
its potential regulatory role in tumor-immune
interactions. Our analyses showed that high
S100A16 expression had a negative impact on
the prognosis and immune-cell infiltration in
patients with PC. However, this study also has
some limitations. Using database-backed bio-
informatics allowed access to large sample
sizes, together with inexpensive and conve-
nient analysis. However, as the analysis relied
on public databases, the specific molecular bio-
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logical mechanism of S100A16 involved in
regulating immune infiltration still needs fur-
ther verification. In future research, traditional
experiments are necessary to explore the spe-
cific mechanism by which S100A16 affects
immune infiltration and clinically validate its
predictive value for the prognosis of PC.

Conclusions

S100A16 is a potential independent prognostic
marker for PC and can be utilized to assess the
level of immune-cell infiltration in PC tumor tis-
sues. In addition, S100A16 exhibits extensive
immunosuppressive activity, in turn affecting
the prognosis of PC, mainly by inhibiting the
anti-tumor immune response of CD8" T cells,
DCs, and NK cells. These findings indicate that
S100A16 may be a potential immunotherapy
target of PC.
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Figure S1. The S100A16 expression profile across tumor samples and paired normal tissues. The height of bar
represents the median expression of certain tumor type or normal tissue. In order to understand the expression of
S100A16 in various tumors and normal tisues, GEPIA database (http://gepia.cancer-pku.cn) was used to analyze
its expression. It is obvious that the expression level of S100A16 in PAAD is much higher than that in the paired
normal tissues.
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Figure S2. A representative heatmap of dysregulated genes in PAAD. The dysregulated genes in PAAD were investi-
gated by comparing the RNA sequencing data between tumor samples and normal samples.



