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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8| Association ofimmune cell densities in mesothelioma
lesions with response toimmunotherapy, with tissue localization and with
patients’ outcome. a, Association with response toimmunotherapy ofimmune
cell densities, evaluated by mIF in mesothelioma lesions and assessed in tumor

compartment, in stroma compartment and in the whole lesion (tumor + stroma).

Patients (n = 35) were classified as responders (including partial responses and
stable disease for at least 6 months) (n = 20) or non-responders (all those
patients with progressive disease) (n =15). Statistical analysis by Mann-Whitney
test. b, Association of immune cell densities with tissue localization

(tumor vs. stroma) in responders and non-responders within each of the

four DNA methylation subsets (DEM, LOW, INT and CIMP). Statistical analysis

by the Wilcoxon matched-pairs signed-rank test. *, p<0.05; ***, p<0.001.

¢, Association of immune cell densities with patients’ survival was evaluated by
mliF in pre-therapy mesothelioma lesions and assessed in tumor (T), stroma (S)
and combined (tumor + stroma, T +S) areas. The lesions were dichotomized
according to whether the cell density of eachimmune cell subset was above/
equal (HI) to, or below (LO) the median value for each marker. Statistical analysis
by log-rank test.
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Extended Data Fig. 9| A probabilistic classifier for tumor methylation class. ¢, Receiver operating characteristic (ROC) curves for different folds, the
subtypes. a, Bar plots show sensitivity, specificity and precision of arandom bluelineis the average curve. d-f, Same as ina-c, for the classifier predicting
forest classifier predicting methylation subtype from RRBS data (n =50). b, Bar methylation subtype from EPIC microarray data based on MESOMICS study

plots of accuracy of the model and the area under ROC curve (AUC) for the LOW (n=119).
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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name, describe more complex techniques in the Methods section.

A description of all covariates tested

XX X XK

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

X

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.
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For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  All data was collected with commercially available and/or previously published methods. See Methods section and Supplementary
information for further details.

Data analysis The open-source software used and described in Methods section are:
fastQC (v. 0.11.8), DRAGEN Bio IT platform (v 4.2.4), AnnoVar (v. 2017), snpEff (v. SnpEff 4.3t), STAR (v.2.7.0b), featureCounts (v. 1.6.3), R
software (v. 4.2.1), EDAseq R package (v. 2.22.0), clusterProfiler R package (v. 3.3.6), trim galore (v. 0.6.5), trim galore (v. 0.6.6), Bismark (v.
0.22.3), RnBeads 2.0 R package (v. 2.6.0), Bowtie2 (v. 2.3.4.3), SAMTools (v.1.9), survival R package (v. 3.5-7), survminer R package (v. 0.4.9),
ggplot2 R package (v. 3.3.6), lumi (version 2.48.0), ConsensusClusterPlus R package (v. 1.60.0), ESTIMATE R package (v. 1.0.13), MIRACLE R
package (v. 0.0.0.9000), MCP-counter R package (v. 1.2.0), MEDIPS R package (v. 1.56.0), Phenolmager HT 2.0, QuPath v.0.4.4, Cluster 3.0,
Java Tree View 1.2.0, Polyphen2, SIFT, PROVEAN, PureCN (v.2.2.0), Akoya’s Inform software, CNVKIT, GISTIC2.0, Revigo R package, aggregation
R package (v. 1.0.1), TIDE.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Raw are being uploaded on EGA will be available to reviewers and publicly (under controlled agreement) before acceptance. Processed data are uploaded on
Zenodo.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Sex has been reported for all enrolled patients: 61 (67 %) male patients and 30 (33 %) female patients were treated in the
study. Demographic and baseline characteristics were summarized for all enrolled subjects using descriptive statistics.

Reporting on race, ethnicity, or  No race, ethnicity, or other socially relevant categorization variables were used in the study
other socially relevant

groupings

Population characteristics Ninety-one pleural mesothelioma patients were included in the study, 61 (67%) were males and 30 (33%) females; 61 had
epithelioid and 30 non-epithelioid (26 biphasic, 4 sarcomatoid) histotype. All patients received ICl therapy in first, second,
third or fourth line. Mean age was 68 years. Demographic and baseline characteristics were summarized for all enrolled
subjects using descriptive statistics in Table 1.

Recruitment Patients were recruited on the basis of patient's eligibility criteria foreseen in the clinical studies with ICl and per clincal
practice; thus, no self-selection bias affects the study and its results.

Ethics oversight All studies were conducted in accordance with the ethical principles of the Declaration of Helsinki and the International

Conference on Harmonization of Good Clinical Practice. The protocols were approved by the independent Ethics Committee
of participant Institutions: NCT02588131, NCT01655888, NIBIT-MESO-2 Study Protocol Number 22973 (Ethics Committee
University Hospital of Siena, Italy). All participating patients (or their legal representatives) provided signed-informed consent
before enroliment.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size N =91 pleural mesothelioma patients enrolled in 3 different clinical trials and in clinical practice were included in study based on the
availability of: a) adequate amount of formalin-fixed, paraffin-embedded (FFPE) tumor samples collected before ICI therapy; b) centralized
pathological assessment of epithelioid or non-epithelioid PM (i.e., sarcomatoid or biphasic subtype); c) fully annotated medical history; d)
centralized radiologic tumor assessment per immune-related (ir)-modified RECIST.

Data exclusions  No data were excluded from the analyses

Replication Not applicable

Randomization  No randomization was foreseen in the clinical trials

Blinding Studies were open-label thus no blinding was foreseen.
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We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods

n/a | Involved in the study n/a | Involved in the study
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Plants

Antibodies

Antibodies used The following antibodies were used: CD4 (clone 4B12, Dako Agilent), CD20 (clone L26, Dako Agilent), CD163 (clone 10D6, Leica
Biosystems), CD8 (clone 4B11, Akoya Biosciences), CD68 (clone PG-M1, Akoya Biosciences), Pan-Cytokeratin (clone AE1/AE3, Akoya
Biosciences) and 5-methylcytosine (Anti-5mC).

Validation Each antibody was validated according to manufacturer’s instructions. In detail: all the antibodies used in this study were provided by
commercial vendors (products’ website pages are provided in the following list). All antibodies were further validated before use on
appropriate positive control tissues (reactive lymph nodes and tonsils) by immunohistochemistry to assess the correct titration; each
target antibody was then evaluated by a single-plex fluorescence assay to optimize the antibody-fluorophore pairing.

Additional information.

-Anti-CD4; clone: 4B12; source: Dako Agilent.

Species and specificity: Monoclonal Antibody, Mouse Anti-Human CD4; https://www.agilent.com/en/product/
immunohistochemistry/antibodies-controls/primary-antibodies/cd4-(autostainer-link-48)-76373.

Relevant citation describing usage of this Ab: Parra ER et al. Validation of multiplex immunofluorescence panels using multispectral
microscopy for immune-profiling of formalin-fixed and paraffin-embedded human tumor tissues. Sci. Rep. 7: 13380, 2017.
DOI:10.1038/s41598-017-13942-8.

-Anti-CD20; Clone: L26, source: Dako Agilent.

Species and specificity: Monoclonal antibody, Mouse Anti-Human CD20;

https://www.agilent.com/store/productDetail jsp?catalogld=M075501-2

-Relevant citation describing usage of this Ab: Parra ER et al. Immuno-profiling and cellular spatial analysis using five immune
oncology multiplex immunofluorescence panels for paraffin tumor tissue. Sci. Rep. (2021) 11:8511, 2021. doi.org/10.1038/
s41598-021-88156-0.

-Anti-CD163; Clone 10D6; source Leica Biosystems.

Species and specificity: Monoclonal antibody, Mouse Anti-Human CD163.
https://shop.leicabiosystems.com/ihc-ish/ihc-primary-antibodies/pid-cd163

-Relevant citation describing usage of this Ab: Calvani J et al. In situ multiplex immunofluorescence analysis of the inflammatory
burden in kidney allograft rejection: A new tool to characterize the alloimmune response. Am. J. Transplant. 20:942-953, 2020.

-Anti-CD8; Clone 4B11; Source: Akoya Biosciences.

Species and specificity: Monoclonal antibody, Mouse Anti-Human CD8.
https://www.akoyabio.com/wp-content/uploads/2021/11/NEL861-Product-Insert.pdf

-Relevant citation describing usage of this Ab: Halse H. et al. Multiplex immunohistochemistry accurately defines the immune context
of metastatic melanoma. Sci. Rep. 8:11158, 2018 DOI:10.1038/s41598-018-28944-3.

Anti-CD68; Clone PG-M1; Source: Akoya Biosciences.

Species and specificity: Monoclonal Antibody, Mouse Anti-Human CD68.
https://www.akoyabio.com/wp-content/uploads/2021/11/NEL861-Product-Insert.pdf

-Relevant citation describing usage of this Ab: Parra E.R. et al. Identification of distinct immune landscapes using an automated
nine-color multiplex immunofluorescence staining panel and image analysis in paraffin tumor tissues. Sci. Rep. 11:4530, 2021.
doi.org/10.1038/541598-021-83858-x.

-Anti-pan-cytokeratin; Clone AE1/AE3; Source: Akoya Biosciences.

Species and specificity: Monoclonal Antibody, Mouse Anti-Human pan-cytokeratin.
https://www.akoyabio.com/wp-content/uploads/2021/11/NEL861-Product-Insert.pdf

-Relevant citation describing usage of this Ab: Parra E.R. et al. Validation of multiplex immunofluorescence panels using multispectral
microscopy for immune-profiling of formalin-fixed and paraffin-embedded human tumor tissues. Sci. Rep. 7: 13380, 2017.
DOI:10.1038/s41598-017-13942-8.

-Anti-5mC: Monoclonal antibody raised in mouse against 5-mC (5-methylcytosine) conjugated to ovalbumine (33D3) clone.
MagMeDIP-kit(Diagenode).
Species reactivity: Human, mouse, rat, cow, other (wide range): positive.
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Clinical data

https://www.diagenode.com/en/p/5-mc-monoclonal-antibody-33d3-premium-100-ug-50-ul

Policy information about clinical studies

All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Outcomes

Plants

NCT02588131, NCT01655888, NIBIT-MESO-2 Study Protocol Number 22973

Studies NCT02588131 and NCT01655888 are available on clinicaltrials.gov, NIBIT-MESO-2 Study Protocol Number 22973 is publicly
available at the Ethics Committees of the participating Institutions

Data from patients with pleural mesothelioma treated with ICl and recruited in the clinical studies were collected at the participating
Institutions from 2012 to 2022

Tumor response was evaluated according to the immune-related (ir)-modified RECIST for PM. Patients were classified as Responder if
they experienced an ir-disease control (irDC), defined as complete response (irCR), irPR, or irSD. Patients who experienced an irPD
were classified as Non-Responder

Seed stocks

Novel plant genotypes

Authentication

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor
was applied.
Describe-any-atithentication-proceduresfor-each-seed-stock-used-ornovel-genotype-generated—Describe-any-experiments-tsed-to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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