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Abstract

Objective—IRX-2 is a homologous cell-derived multi-cytokine biologic with multifaceted
immune modulatory effects that has been shown to induce increased lymphocyte infiltration into
primary tumors in oral cavity carcinoma. Our objective was to characterize tumor immune gene
expression and epigenomic changes after neoadjuvant IRX-2 immunotherapy in patients with
squamous cell carcinoma of the oral cavity.

Methods—A randomized phase |1 trial was conducted of the IRX regimen 3 weeks prior to
surgery for previously untreated patients with Stage 11-1V oral cavity carcinoma. The treatment
regimen consisted of low dose (300mg/m2) cyclophosphamide (day 1) followed by 10 days

of regional perilymphatic IRX-2 cytokine injections and daily oral indomethacin, zinc and
omeprazole (Regimen 1) compared to the identical regimen without the IRX-2 cytokines
(Regimen 2). The NanoString immune panel (730 genes) and Infinium MethylationEPIC
BeadChip were performed to assess the gene expression and DNA methylation signatures,
respectively, in pre- and post-immunotherapy tumor samples.

Results—A total of 51 and 79 immune-related genes were found upregulated and downregulated,

respectively, in the samples from Regimen 1 patients after treatment, while 51 and 56 were
found upregulated and downregulated in the samples for Regimen 2. When comparing the
changes between the two regimens, we identified 9 genes significantly different, including
DMBT]1, a potential tumor suppressor, functioning in tumor invasion of head and neck cancer.
The exploration of DNA methylation showed slight overall hypermethylation after treatment in
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both regimens, especially for Regimen 1 immune responders, and methylation-based cell type
deconvolution demonstrated high concordance with tumor infiltrating T lymphocyte cell counts.

Conclusion—While a consistent patient response after treatment was observed, most changes
were similar between regimens, indicating a subtle, targeted, or patient-specific effect of IRX-2
cytokines. Change in DMBT1 expression was a unique finding that will require further study to
better understand its significance.

Immunotherapy; Oral cavity carcinoma; Neoadjuvant; NanoString; Tumor infiltrating
lymphocytes; Cytokine

Background

Head and neck squamous cell carcinoma (HNSCC) is the sixth most prevalent cancer
worldwide, affecting approximately 680,000 patients annually(1,2). Traditional treatment of
HNSCC involves a combination of surgery, radiotherapy and/or chemotherapy, and the five-
year survival rate ranges from 55% to 66%(3). Immunotherapy with immune checkpoint
inhibitors (ICI) has shown revolutionary progress in the treatment of multiple cancers. The
PD-1/PD-L1 pathway is a key mechanism targeting T cell regulatory functions to enhance
anti-tumor immune response(4), and PD-1 inhibitors pembrolizumab and nivolumab showed
clinical advances in recurrent and metastatic HNSCC patients. However, the overall response
rate for pembrolizumab is only 16% to 18% regardless of human papillomavirus (HPV)
status(5,6), while patients treated with nivolumab have demonstrated significantly longer
overall survival than those treated with standard single-drug systemic therapy(7). The
challenge remains to discover how to increase these encouraging response rates and clinical
results with novel immunotherapy approaches.

IRX-2 is a biologic product that contains multiple cytokines derived from normal donor
phytohemagglutinin (PHA) stimulated mononuclear cells. The primary active components
in IRX-2 are IL2, IL1p, IFN-y and TNFa. Previous studies showed that IRX-2 can protect
T cells from activation-induced cell death and promote the cytolytic functions of natural
killer cells(8). In addition to the direct effects of IRX-2 on antitumoral immunity, IRX-2
could potentially prime the tumor for positive response to ICls. In a completed Phase

2a clinical trial in patients with oral carcinoma, IRX-2 immunotherapy was associated
with increased immune infiltration and chemokine receptor expression using multiplex
immunohistochemistry (IHC) and transcriptome analysis from 7 matched pre- and post-
treatment tumor specimens(9).

Apart from the expression of immune response genes, methylation changes also play an
important role in cancer immunotherapy. Hypermethylation at CpG islands and promoters
together with global hypomethylation have been documented in HNSCC (10-12). In
particular, hypomethylation of human retroelement long interspersed nucleotide element-1
(LINE-1) was associated with higher risk of oral cavity cancer (OCC) relapse, and is a
potential predictive biomarker for OCC(13,14). In recent immune-related HNSCC studies,
the characterization of DNA methylation profiles predicted a combination of hyper- and
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hypo-methylation markers in response to ICI, and these methylation signatures could act
as surrogate biomarkers to predict responsiveness to PD-1/PD-L1 inhibition(15-18). In
addition, accompanied by genomics data, a methylation-based cell type deconvolution
approach may distinguish “immune hot” from “immune cold” HNSCCs(19).

Based on promising findings from a prior Phase 2a trial, we studied immune-related gene
expression and genome-wide DNA methylation in tumor specimens from a larger scale
randomized Phase 2b clinical trial. The trial was designed to determine whether IRX-2
cytokines increase lymphocyte infiltration into primary tumors and how these cytokines

are active in previously untreated patients with Stage 11-1V OCC undergoing definitive
resection (NCT 02609386). The IRX-2 regimen started 3 weeks prior to surgery, consisting
of an initial dose of cyclophosphamide (300 mg/m2) followed by 10 days of regional
perilymphatic IRX-2 cytokine injections and daily oral indomethacin, zinc and omeprazole
(Regimen 1). The control regimen was identical to Regimen 1 without the IRX-2 cytokine
injections (Regimen 2). A total of 96 patients were randomized 2:1 to Regimen 1 or
Regimen 2 (64:32). To determine the effect of IRX-2 on immune gene expression, a

paired transcriptome analysis (NanoString) was conducted on pre- and post-treatment tumor
samples from 71 patients. In addition, DNA methylation EPIC BeadChip was conducted on
a subset of patients to explore the DNA methylation profiles of patients in both arms before
versus after treatment.

NanoString data analysis

Seventy-one patients out of 96 had usable Nanostring data available both before and

after immunotherapy. The expression data were code-count normalized, sample content
normalized, and background corrected using the NanoStringNorm R package (20). Paired
tests with edgeR-QLF were used to conduct two types of differential analysis: before vs
after treatment for each regimen separately, and a contrast between the change in Regimen
1 versus the change in Regimen 2. Significantly differentially expressed genes had false
discovery rate (FDR) < 0.05 and fold change > 1.5.

EPIC BeadChip data analysis

MethylationEPIC BeadChip assay data (Illumina, San Diego, CA) were analyzed for

24 patients with both biopsy and resection samples. Raw data were pre-processed with
functional normalization funnorm(21). A total of 17611 probes were removed due to
detection failurein at least 5% of samples. After dropping cross-reactive probes detected

in 450K BeadChip and probes that map to X and Y chromosomes, 777406 probes were used
for the remainder of analysis. Linear regression and eBayes function in the /immaR package
were used to call DMPs (differential methylated probes, with methylation difference >

10% and FDR < 0.05) before versus after treatment in a paired analysis for each regimen,
however no probes were significantly different. The R package DMRcate(22) was used to
call potential DMRs (differentially methylated regions, with FDR < 0.05 and methylation
change > 10%) from DMPs.
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Determination of response to neoadjuvant immunotherapy

Two types of response to treatment were calculated for each patient having the relevant data:
clinical tumor response and immune response based on the change in T cell counts in the
tumor microenvironment (Table 1). Clinical response was categorized as partial response
(PR), stable (SD), or progressive disease (PD) based on RECIST (Response Evaluation
Criteria in Solid Tumors) criteria, evaluated from unbiased centralized independent
interpretation of CT and/or MRI scans (Parexel Informatics). Immune responders (IR) were
defined as having an increase in CD8+ TIL (tumor infiltrating lymphocytes) infiltrate score
of at least 10 cells/mm2, as previously published(23).

Additional analyses

Detailed analytic methods for the (1) Phase 2b clinical trial; (2) tumor sample
preparation; (3) DNA extraction and EPIC BeadChip protocol; (4) RNA extraction and
NanoString protocol; (5) DNA methylation-based cell type deconvolution are available in
Supplementary Methods.

Results

Both regimens resulted in a differential pattern of immune gene expression

From 2016 to 2018, we collected clinical data and tumor specimens from a total of 96
patients with newly diagnosed OCC who participated in the neoadjuvant Phase 2b clinical
trial with IRX-2 regimen. To determine the effect of IRX-2 on immune response, we
captured the expression level of 730 immune response genes on 71 patients for paired
biopsy (3 weeks prior to surgery) and surgical resection (after 21 days of immunotherapy)
specimens (Table S1).. First, to understand the degree of heterogeneity based on signatures
in our cohort, principal component analysis (PCA) was used. Although the samples did not
separate by regimen, a major source of heterogeneity was the distinction between biopsy and
resection, suggesting treatment induced immune response change in both regimens (Figure
S1A). By using the log, fold change (FC) of resection versus biopsy samples, we did not
observe any separation based on regimen, immune response, or clinical response (Figure
S1B).

By comparing the baseline (biopsy) to resection, we elucidated changes in key immune
response genes. A total of 51 and 79 immune response genes were found upregulated and
downregulated, respectively, in the resection samples of Regimen 1 patients, while 51 and
56 were found upregulated and downregulated, respectively, in the resection samples of
Regimen 2 patients. Among these differentially expressed genes, 69 overlapped between
the two regimens, with 33 upregulated and 36 downregulated in resection (Figure 1A).
Some of these overlapping upregulated genes have been previously linked with mutations
in cancer, including CD63, BCL2, MME1, DMBT1, and CXCL12, while the overlapping
downregulated cancer genes include S100A7, HRAS, MSTIR, CDHI,and /IL1B. A
complete list of differentially expressed genes in each regimen are listed in Table S2.
Noticeably, CD8A, a gene marker for CD8 T cells, was only upregulated in Regimen 1.
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To visualize the expression patterns of upregulated and downregulated genes in both
regimens, we performed hierarchical clustering on the union of differentially expression
genes in Regimen 1 and Regimen 2 (Figure 1B). The resulting heatmap separated up

and downregulated genes, except for a few patients whose gene expression consistently
decreased after treatment for nearly all genes. Interestingly, while the upregulated genes
demonstrated a consistent pattern across patients in both regimens, the downregulated
genes were due to large decreases in a subset of patients irrespective of regimen. No clear
distinctions were observed between the two regimens or between the two immune response
groups.

Higher DMBT1 upregulation after treatment in Regimen 1 than Regimen 2

Comparing the changes between the regimens, we identified 9 genes which displayed
significantly different changes between the regimens (Figure 2A). Of these genes, six
(DMBT1, SEMGI1, CD160, CCR9, CCL16, IL2) were associated with a larger change
between biopsy and resection samples in Regimen 1, while the changes in Regimen 2 were
larger for KIR3DL2, IFNA7and CTAGI1B. Only DMBT1 was upregulated in both regimens.
The only gene that showed previous mutations in HNSCC was DMBT1, a potential tumor
suppressor gene functioning in interaction between tumor cells and immune system, as well
as invasion in HNSCC(24,25). The average increase in DMBT1 was 59.3-fold in Regimen
1 versus 19.43 in Regimen 2 (Figure 2B). Visualizing individuals’ DMBT1 expression
across response groups, we did not observe a strong association between change in DMBT1
expression level and either clinical tumor response (Figure S2) or immune response (Figure
2B) in either regimen. However, this conclusion was limited because few patients with
NanoString data were characterized as clinical responders (n=4), and only 26 patients had
immune response information available, with only three immune responders in Regimen 2.

Change in immune signature after treatment

To study the effect of IRX-2 treatment on key immune signatures, the change in expression
of PD1 and PDL1 in both regimens was assessed. Expression levels of both PDL1

(CD274) and PD1 (PDCDI) revealed large individual variability (Figure 3). The differential
expression analysis between biopsy and resection revealed downregulation of PDL1

after treatment in Regimen 2; this drop in expression was concentrated in non-immune
responders. Patients characterized as immune responders showed little to no change in either
gene in either regimen.

Beyond PD1 and PDL1, we examined per patient changes in interferon, cytokine, antigen
and inflammation gene groups, which were defined in Li et al.(26) and identified as being
important in immune response of epithelial cancers. Overall, we observed a high level of
variability among patients, yet 25% of the genes were differential expressed between biopsy
and resection in both Regimen 1 and Regimen 2 (Table S3). After separating patients by
respective regimen and immune response, we discovered that the changes in interferon and
antigen genes were more subtle in the immune responders of Regimen 1 than Regimen

2 and non-responders, but this trend was not as prominent for cytokine or inflammation
genes (Figure S3A-D). Although a definitive conclusion is difficult due to the existence of
a few outlier patients with extremely large downregulation, we found that 62% and 75% of
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Regimen 1 immune responders had increased cytokine and inflammation gene expression;
only 1 of 3 Regimen 2 immune responders had a similar increase.

Higher methylation level after treatment in both regimens

DNA methylation was assessed using the MethylationEPIC BeadChip assay on 24 patients
(14 in Regimen 1 and 10 in Regimen 2), to explore the changes in DNA methylation
caused by IRX-2. The overall global methylation distribution results showed a slight overall
increase in methylation after treatment in both regimens, and this increase was consistent
across CpG islands, shores and shelves (Figure S4). The same trend was especially
prominent on the LINE-1 and LINE-2 elements of Regimen 1 compared to Regimen 2

and was mainly due to the immune responders in both regimens (Figure 4A). Since the
focus of this study was on the effect of IRX-2 on immune response, we also looked at the
methylation level of the CpGs that fall on the promoter regions of immune response genes.
In Regimen 1, the methylation level increase after treatment was more prominent in immune
responders, which was not observed in Regimen 2 (Figure 4B).

Altered methylation of immune response and keratinization pathways

By comparing methylation profiles before versus after treatment, we did not identify any
differentially methylated probes (DMPs) in either regimen. However, testing differentially
methylated regions (DMRs), we identified 523 and 1 potential hyper and hypo-methylated
regions in the resection samples of Regimen 1 respectively, including those mapped to
immune response genes /F/27and SPINK5 which were downregulated after treatment based
on NanoString data (Table 2). Conversely, a total of 721 and 112 potential regions were
found to be hyper- and hypo-methylated respectively in the resection samples of Regimen

2; of genes with potential hypermethylation, CXCL 14, CLEC5A, LAMP3, TOLLIPand
IFITMI displayed downregulation. A total of 21 potential DMRs were hyper-methylated

in both regimens, including keratinocyte differentiation gene R/PK4, but none of the
overlapped genes were among the immune response genes selected for NanoString. Pathway
enrichment of the DMRs suggested cornification, Keratinization, and epidermic development
and differentiation were enriched with hypermethylation in Regimen 1 (Figure S5A). For
Regimen 2, enrichment pathways including organ morphogenesis, epithelium development
and embryonic development were most significant, but not keratinization or cornification
(Figure S5B).

Lower percentage of cancer cells and higher percentage of T cells after treatment for
immune responders

Cell type deconvolution analysis using bulk gene expression or DNA methylation data

has become an important tool for interpreting changes in light of potential shifts in cell
type proportions. Recently, it was shown that cell type deconvolution is more accurate
using DNA methylation data than gene expression data (19). Due to the uncertainty in
defining immune responders based on any one criterion, cell type deconvolution provides
a complementary perspective. To determine the effect of IRX-2 treatment on cell type
proportions in each regimen, we performed deconvolution with Methyl CIBERSORT on 48
samples (28 in Regimen 1 and 20 in Regimen 2) with DNA methylation data, estimating
the proportions of 11 cell types (see Supplementary Methods). None of the cell types were
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significantly different either between the two regimens or between biopsy and resection
samples. However, we observed decreased cancer cell proportions as well as increased
CD8+ T cell proportions in immune responders of Regimen 1, which was not replicated

in non-immune responders or Regimen 2 patients (Figure 5A). The cell type deconvolution
results for CD8+ T cells were confirmed by the high correlation between the estimated
CD8+ T cell proportion from MethylCIBERSORT and the CD8+ T cell density counts
performed previously on tissue microarrays(23) (Figure 5B).

Discussion

Our study is the first to characterize immune-related gene expression and DNA methylation
profiles after neoadjuvant immunotherapy with the IRX-2 regimen in a randomized clinical
trial. We identified expression changes in immune response genes after treatment with both
regimens. Surprisingly, the differential expression pattern was similar in Regimen 1 and
Regimen 2, with more than half of the differentially expressed genes in common between
the two regimens, suggesting much of the action in the tumor microenvironment (TME)

of the complete IRX-2 treatment protocol is due to elements other than the cocktail of
cytokines directed at the regional lymph nodes. For example, one cytokine component

in IRX-2, /L1B, was downregulated after both regimens. However, the IL2 cytokine
component, showed more significant change between biopsy and resection samples for
Regimen 1 patients (Figure 2A), indicating a potential linkage between IRX-2 treatment

and higher activated CD4+ T cells and activated CD8+ T cells, major sources of IL2 in the
TME(27). DMBTI1 (deleted in malignant brain tumor 1) is a potential tumor suppressor gene
encoding a pattern recognition molecule that plays a key role within the innate immune
system(28,29). Uniquely, DMBT1 was found to have more extensive upregulation in
Regimen 1 than Regimen 2. Previous studies confirmed the critical role DMBT1 plays in the
interaction of tumor cells and the immune system, and downregulation of DMBT1 is thought
to promote invasion in head and neck cancer(24,25), which could suggest modulation of
tumor invasiveness after IRX-2 treatment in Regimen 1 in our study. However, follow-up
studies are needed to further understand the downstream effects of DAMBT1 upregulation in
patients with OCC and the results reported here are in a limited number of patients.

Cyclophosphamide, a component of both regimens, slows cancer growth by inhibiting
protein synthesis and can suppress regulatory T cells with a single low dose(30).
Indomethacin and zinc are also known immunomodulators. Given the complexity of the
complete IRX-2 regimen and unknown interactions among its components, it is difficult
to predict a priorithe effects it has on PD1 and PDL1 expression. In our study with

only limited numbers, we did not observe a clear distinction based on PD1 and PDL1
changes in the TME between the two regimens, and in fact the PD1 and PDL1 levels
remained relatively stable for immune responders in Regimen 1 suggesting that the effect
of IRX-2 cytokines likely differs from traditional checkpoint inhibitors and might help
reconstitute the immune response by stimulating T cell infiltration. Further, our measures
did not specifically differentiate between tumor and immune cell expression of these
biomarkers. However, both PD1 and PDL1 expression dropped in Regimen 2, particularly
for non-responders and for non-responders in Regimen 1, which is consistent with an effect
on PD-1 blockade(31) suggesting that such effects might not be clinically beneficial. In
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prior work we noted increases in CD68 tumor associated macrophages associated with IRX
Regimen 2 which would be consistent with such a negative effect(23). Interacting factors
makes clear interpretations difficult, however the lack of toxicity also makes IRX-2 an
attractive approach combined with other immune modulators.

Utilizing the DNA methylation data, we were able to identify an increase in global
methylation levels after treatment in both regimens, with a more prominent trend in
responders of Regimen 1 and in LINE repetitive elements. Since global and repetitive
element hypomethylation is common across cancer types, this increase is shifting the
tumor’s methylation status closer to “normal”. Other publications also report the potential
importance of PD1/PDL1 methylation in the prognosis of HNSCC patients(15,32), however
we did not observe any significant methylation change in or near PD1 or PDL1. Pathway
enrichment analysis with the DNA methylation data revealed pathways linked with hyper-
methylation after treatment in Regimen 1, including cornification, keratinization and
epidermic development, which could point to a change in the differentiation status of
tumors(33,34). Although our immune-focused NanoString data did not allow us to assess
keratinization gene changes, this could be a counterpoint to the benefit of IRX-2 worth
studying, since low keratinization has been associated with higher recurrence rates and lower
5-year survival rates in oral cancer patients(35).

Previously, our group published the preliminary findings of this phase2b clinical trial that
Regimen 1 resulted in higher levels of CD8+ T cell density post-treatment than did Regimen
2(23). Our study reconfirms this finding based on significant CD8 markers’ gene expression
(CD8A and /L2) in Regimen 1 only and on methylation-based cell type deconvolution.
However, our analysis also suggested that most of the observed immune pattern changes
beyond this and the PD1/PDL1 findings, did not significantly differ by regimen. The main
potential benefit of IRX-2 has been thought to be increased activation and migration of

T cells from the regional lymph nodes into the tumor microenvironment. Direct effects of
the cytokine preparation on the primary tumor would not necessarily be expected unless
they are mediated by changes in TILs. Our current study focused on changes in the tumor
microenvironment rather than T cells, therefore the lack of major changes in gene expression
or methylation is not surprising. We found general changes associated with both immune
modulating treatment regimens that probably reflect the non-cytokine components of the
regimens but also encouraging findings that confirmed the T cell density counts previously
reported with Regimen 1.

A limitation of our study is the inconsistent availability of different data types. Ninety-six
patients were enrolled in the Phase 2b clinical trial, whose clinical characteristics and
survival information were collected in a prospective manner. Correlations of our findings
with patient survival are currently awaiting further follow-up. However, only 71 patients
had data sufficient for gene expression analysis, and only a subset of those (24) had DNA
methylation analysis. Only 26 patients had CD8+ T cell density measured for determining
immune responder status, and clinical tumor response was only available for 77 patients,
resulting in missing response data in a large percent of patients with gene expression or
DNA methylation data. With gene expression analysis limited to NanoString instead of full
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RNA-seq, our study also lacked the ability to study expression of other important pathways
such as keratinization and differentiation status.

Conclusion

Future studies with larger sample size and more complete data will provide a more
comprehensive picture and a better understanding of the effects of IRX-2 treatment and
help in selecting patients most suitable for immunotherapy. As one of the first studies to
capture the genetic and epigenetic effects of neoadjuvant immunotherapy with the IRX-2
regimen, we conclude that the cytokine components of IRX-2 have definite but subtle effects
on patient immune response, and that some of the effects of the complete IRX-2 treatment
are due to the non-cytokine components. Specific benefits in the tumor microenvironment
of the cytokine cocktail in IRX-2 remain undefined, but our findings in this very limited
study are consistent with increases in CD8+ T cell density, modest global and repetitive
element re-methylation of the genome, upregulation of the tumor suppressor DMBT1, and
unchanged PD1/PDL.1 for the subset of patients showing immune cell infiltration.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

First study to capture transcriptomic and epigenomic effects of IRX-2
immunotherapy

Both neoadjuvant regimens resulted in significant immune expression profile
changes

Methylation-based cell type deconvolution captured CD8+ T cell density
changes
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Figure 1:
Immune response genes changed similarly in both Regimen 1 and Regimen 2. (A)

Venn diagrams showing the total number of differentially expressed genes, the number

of upregulated genes, and the number of downregulated genes after treatment that are
overlapped between Regimen 1 and Regimen 2, respectively. (B) Heatmap showing the logs
fold change of gene expression before versus after treatment (log2FC, resection/biopsy)

of all 153 differentially expressed immune genes in either regimen. Samples are ordered

in columns by regimen and immune responder status, and hierarchical clustering was
performed on genes only, which are displayed as rows.
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Figure 2:

A total of 9 genes showed significantly different changes after treatment between the two
regimens. (A) Heatmap showing the log, fold change (resection/biopsy) of the 9 genes
whose difference before vs after treatment is significantly different between Regimen 1 and
Regimen 2. (B) Box plot of the DMBT1 gene expression at biopsy and resection in the two
regimens separately. Spaghetti plot showed the change of DMBTL1 expression in patients of
different immune response groups.
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Figure 3:
The expression levels of CD274 (PDL1) and PDCD1 (PD1) in patients (A) with and (B)

without immune response groups of the two regimens.

Oral Oncol. Author manuscript; available in PMC 2022 April 05.

time

biopsy
resection

time

I biopsy
resection



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Liu etal. Page 16

LINE-1/ LINE2 elements

A Regimen 1 Regimen 2
0.6
K
>
Lo.4 :
.5 time
IS Baseline
= Resection
=
)
=
0.2
0.0
responder non-responder responder non-responder
(n=4) (n=3) (n 7) (n=1) (n=7) (n 2)
B Immune response gene promoters
Regimen 1 Regimen 2
0.5
0.4
<
0.3
.5 time
© Baseline
3 Resection
e
©0.2
=
0.1
0.0
responder non-responder responder non-responder
(n=4) (n=3) (n 7) (n=1) (n=7) (n 2)
Figure 4:

The average DNA methylation levels in both regimens at (A) LINE-1 and LINE-2 elements
and (B) immune response gene promoters.
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Figure 5:
Cell type deconvolution using DNA methylation data revealed higher CD8 in immune

responders of Regimen 1. (A) Bar plot showing the proportion of different cell types

from 48 patients in different immune response groups. (B) Dot plot indicating the
correlation between MethylCIBERSORT CD8 proportion and TMA density (r = 0.51), and
the correlation between MethylCIBERSORT CD8 proportion change (resection - biopsy)
andTMA CD8 density change (r = 0.31), respectively.
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The number of patients with immune response and clinical response status available in Regimen 1 and

Regimen 2 respectively.

Table 1:

Regimen 1 | Regimen 2

Immune response | Responder 15 4
(n=33)

Non-responder | 5 9
Clinical response | PR 6 2
(n=77)

SD 33 17

PD 10 9
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Table 2:

Page 19

The number of potential differentially methylated regions (DMRs) derived from EPIC BeadChip data that are

hyper- or hypo-methylated in Regimen 1 and Regimen 2, separately.

Direction in resection | Regimen1l | Regimen 2
Hypermethylated 523 721
Hypomethylated 1 112
Total 524 833
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