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1st Editorial Decision 10th Jan 2023

10th Jan 2023

Dear Dr. Chemin,

Thank you for the submission of your manuscript to EMBO Molecular Medicine, and please accept my apologies for the delay in
getting back to you during this busy time of the year. We have now received feedback from the three reviewers who agreed to
evaluate your manuscript. As you will see from the reports below, the referees acknowledge the interest of the study and are
overall supporting publication of your work pending appropriate revisions.

Addressing the reviewers' concerns in full will be necessary for further considering the manuscript in our journal, except for the
addition of healthy controls (referee #3). Indeed, we realize this might be difficult (if not impossible) and would rather welcome an
adequate discussion on this point.

EMBO Molecular Medicine encourages a single round of revision only and therefore, acceptance or rejection of the manuscript
will depend on the completeness of your responses included in the next, final version of the manuscript. For this reason, and to
save you from any frustrations in the end, | would strongly advise against returning an incomplete revision.

If you would like to discuss further the points raised by the referees, | am available to do so via email or video. Let me know if
you are interested in this option.

Revised manuscripts should be submitted within three months of a request for revision; they will otherwise be treated as new
submissions, except under exceptional circumstances in which a short extension is obtained from the editor.

When submitting your revised manuscript, please carefully review the instructions that follow below. We perform an initial quality
control of all revised manuscripts before re-review; failure to include requested items will delay the evaluation of your revision.

We require:

1) A .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) Individual production quality figure files as .eps, .tif, .jpg (one file per figure). For guidance, download the 'Figure Guide PDF'
(https://www.embopress.org/page/journal/17574684/authorguide#figureformat).

3) At EMBO Press we ask authors to provide source data for the main figures. Our source data coordinator will contact you to
discuss which figure panels we would need source data for and will also provide you with helpful tips on how to upload and
organize the files.

4) A .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

5) A complete author checklist, which you can download from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#submissionofrevisions). Please insert information in the
checklist that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and
database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public (see
https://www.embopress.org/page/journal/17574684/authorguide#dataavailability).

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data
Availability Section is restricted to new primary data that are part of this study.

7) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number
(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.). Please provide exact p values.

8) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should



directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at .

9) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable online.
A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and their
respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc.

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

See detailed instructions here:

10) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example.

11) For more information: There is space at the end of each article to list relevant web links for further consultation by our
readers. Could you identify some relevant ones and provide such information as well? Some examples are patient associations,
relevant databases, OMIM/proteins/genes links, author's websites, etc...

12) Author contributions: CRediT has replaced the traditional author contributions section because it offers a systematic
machine readable author contributions format that allows for more effective research assessment. Please remove the Authors
Contributions from the manuscript and use the free text boxes beneath each contributing author's name in our system to add
specific details on the author's contribution. More information is available in our guide to authors.

13) Disclosure statement and competing interests: We updated our journal's competing interests policy in January 2022 and
request authors to consider both actual and perceived competing interests. Please review the policy
https://www.embopress.org/competing-interests and update your competing interests if necessary.

14) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one-sentences bullet points that summarizes the paper. Please write the bullet points to summarize the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly.

Please also suggest a striking image or visual abstract to illustrate your article as a PNG file 550 px wide x 300-600 px high.

15) As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts.

In the event of acceptance, this file will be published in conjunction with your paper and will include the anonymous referee
reports, your point-by-point response and all pertinent correspondence relating to the manuscript. Let us know whether you
agree with the publication of the RPF and as here, if you want to remove or not any figures from it prior to publication.

Please note that the Authors checklist will be published at the end of the RPF.

EMBO Molecular Medicine has a "scooping protection” policy, whereby similar findings that are published by others during

review or revision are not a criterion for rejection. Should you decide to submit a revised version, | do ask that you get in touch
after three months if you have not completed it, to update us on the status.

| look forward to receiving your revised manuscript.



Yours sincerely,

Lise Roth

Lise Roth, PhD
Senior Editor
EMBO Molecular Medicine

EMBO Press participates in many Publish and Read agreements that allow authors to publish Open Access with reduced/no
publication charges. Check your eligibility: https://authorservices.wiley.com/author-resources/Journal-Authors/open-
access/affiliation-policies-payments/index.html

**** Reviewer's comments *****
Referee #1 (Comments on Novelty/Model System for Author):

In this paper entitled "Single cell profiling of muscle infiltrating T cells in idiopathic inflammatory myopathies", the authors
conducted single cell sequencing on T cells infiltrating into muscles and memory T cells in peripheral blood obtained from
patients with different subgroups of idiopathic inflammatory myopathies (IIM). They identified distinct T cell signature in muscle-
infiltrating T cells such as CXCR4. According to unsupervised clustering, they identified 14 T cell subsets with distinct gene
expressions and assumingly different function, including the population expressing tissue resident memory (TRM) receptors
infiltrating dominantly in muscles. They showed the presence of They detected clonally expanded T cells in muscle tissue and
peripheral blood and showed different T cell subsets in muscles and peripheral blood shared the CDR3 sequencing, implying
their interaction or differentiation link. They also showed the expanded T cell clones persisted even after the treatment.

The data are novel and informative and should be of great interest to the researchers in this area.

The manuscript is well written, and results are clearly presented, but there are some points that require more careful
examination.

Referee #1 (Remarks for Author):

In this paper entitled "Single cell profiling of muscle infiltrating T cells in idiopathic inflammatory myopathies", the authors
conducted single cell sequencing on T cells infiltrating into muscles and memory T cells in peripheral blood obtained from
patients with different subgroups of idiopathic inflammatory myopathies (IIM). They identified distinct T cell signature in muscle-
infiltrating T cells such as CXCR4. According to unsupervised clustering, they identified 14 T cell subsets with distinct gene
expressions and assumingly different function, including the population expressing tissue resident memory (TRM) receptors
infiltrating dominantly in muscles. They detected clonally expanded T cells in muscle tissue and peripheral blood and showed
different T cell subsets in muscles and peripheral blood shared the CDR3 sequencing, implying their interaction or differentiation
link. They also showed the expanded T cell clones persisted even after the treatment.

The data are novel and informative and should be of great interest to the researchers in this area.

The manuscript is well written, and results are clearly presented, but there are some points that require more careful
examination. The authors could significantly strengthen the manuscript by addressing the following concerns.

Comments;

#1. As indicated by the fact that the authors could not detect enough T cells from half of the participants, T cells are not always
abundantly fond in the muscles in IIM and have not been indicated to be crucial effectors in some of the subtypes of lIM. The
reviewer wonders how much the impact of T cells on the pathogenesis of each IIM subset. The results obtained in this research
might be limited to the subgroups of patients who has abundant infiltration of T cells in their muscles. It might be good to specify
how many of T cells analyzed were derived from each patient and to show the localization of T cells in the muscles derived
especially from IMNM patients.

#2. In figure 3d, it is difficult to see if there are CD3+HOBIT+ cells in "6-IBM" patient. In addition, to confirm that the HOBIT+
CDS3- nuclei are those of muscle cells, the reviewer thinks it is necessary to identify the nuclei are within their sarcolemma. The
authors stated that they did not detect HOBIT-positive T cells in patient 3 and 4, but the reviewer could see CD3+HOBIT+ cells
in "3-DM" pictures in Figure 3d.



Referee #2 (Remarks for Author):

The manuscript by Argyriou and colleagues describes the interesting and medically important profiling of T cells in patients
afflicted with idiopathic inflammatory myopathy (IMM). In this work, the authors find that T cells isolated from patient muscle
exhibit distinct transcriptional profiles than peripheral T cells found in the blood, and that muscle T cell signatures vary between
IMM and other myopathies, as well as different forms of IMM can be distinguished by T cell gene expression profiles. The single
cell transcriptomics performed to acquire these data are sound, well-described, and appear to conform to the field's quality
control and bioinformatics standard practices. Overall, this work has the potential to provide new and powerful insights into the
involvement of T cells in IMM.

This reviewer has only one major concern. The muscle and peripheral T cell clusters show profound gene expression
differences, however, they are also treated very differently prior to analysis. The possibility that the digestion protocols to isolate
T cells from muscle biopsies are the cause of these vast differences should be ruled out prior to publication of these data. Do
PB T cells show the same or similar profiles if treated with identical procedures?

Minor concern- There are several typographical and grammatical errors in this initial manuscript. A thorough proofreading is
recommended prior to a revision resubmission.

Referee #3 (Comments on Novelty/Model System for Author):

The current major limitation is the lack of adequate controls. From healthy controls for comparisons across the study and also
lack of technical controls.

Referee #3 (Remarks for Author):

This study aims to further our understanding of idiopathic inflammatory myopathies focusing on the role of T-cells. The overall
idea is of great importance as it aims to shed light on an important clinical need. Clonal expansion analysis is a very interesting
approach and analysis of patients at early diagnosis and after treatment is very informative. Nevertheless, there are several
areas of concern.

T-cell selection

The choice of markers for tissue T cells and PB memory T-cells need to be explained and justified better. How will the use of
different markers between tissue and PB affects the results?

Was the tissue perfused before isolating the T-cells? If not there is an expectation that at least some T-cells will have a common
signatures between tissue and PB as the tissue is irrorated by blood.

CDA45RA is typically expressed on naive T-cells, what is the aim of including CD3+ CD45RA+ cells are included?

Indeed, the gating strategy for PB memory T-cells is unusual especially when using an L-shaped gate that includes a multitude
of subpopulations such as CD45RA+ /CCR7-, CD45RA-/CCR7+, CD45RA-/CCR7- cells. Further, the gating shown in Fig1A is
misleading compared to the gating strategy used in Suppl Fig 2 which also includes CD3.

What isoforms are recognised by the CD45 antibody used for sorting the muscle-resident T cells?

Lack of healthy controls

Comparison of muscle T-cells from IIM patients with additional controls is needed: ideally with T-cells from healthy muscle
samples. Although these cells might be rare publicly available datasets suggests they are not impossible to capture
(DOI:10.1101/2022.05.24.493094; DOI:10.1186/s13395-020-00236-3; DOI: 10.1038/s41598-019-57110-6; DOI:
10.1038/s41586-020-2797-4 ). This could be done with single cell transcriptomics approaches or at least for specific targets at
the tissue level. The same is valid for circulating T-cells, it would be useful to compare these to healthy controls. The use of
controls is crucial to verify that the changes claimed across different 1IM types are effectively a common feature of IMMSs.
Unfortunately based on the low n numbers stratification of different IMMs cannot be performed at this stage but that is
understandable. Of note even the validation expt (e.g. Fig 3d are missing healthy controls).

Single-cell transcriptomics analysis

QC steps need to be explained in more detail.

How was the integration performed? Also, please provide evidence of how well data integrated.

Please clarify what this means: 'Ribosomal reads were excluded from the data since they are often technical artifacts or
housekeeping transcription activity'. Also, the percentage of ribosomal genes can be used as QC metric, so excluding them does
not seem a useful step.

Line 387, do you mean mitochondrial genes?

How was DEG analysis performed and what statistical methods were used?

Fig1d is puzzling, there should be more genes upregulated in memory T cells compared to muscle T cells.

Fig. 2e is hard to follow and match colours. Adding bars on top of the pairs would be clearer.



Others

The authors state that 'using this strategy, we recovered most T cells present in the muscle biopsy', how was this verified?
Negative controls such as FMOs and isotype controls should be shown for FACS experiments.

Fig3d, negative controls such as isotype controls (assuming this panel shows IF) should be shown. Healthy controls should also
be included and quantification should be performed.

Methods need to be expanded such as describing the SMARt-seq2 protocol.

Fig3 d, legend should explain what the image represent, is this immunofluorescence staining?



1st Authors' Response to Reviewers 12th May 2023

Referee #1 (Comments on Novelty/Model System for Author):

In this paper entitled "Single cell profiling of muscle infiltrating T cells in idiopathic
inflammatory myopathies", the authors conducted single cell sequencing on T cells
infiltrating into muscles and memory T cells in peripheral blood obtained from patients with
different subgroups of idiopathic inflammatory myopathies (IIM). They identified distinct T cell
signature in muscle-infiltrating T cells such as CXCR4. According to unsupervised clustering,
they identified 14 T cell subsets with distinct gene expressions and assumingly different
function, including the population expressing tissue resident memory (TRM) receptors
infiltrating dominantly in muscles. They showed the presence of They detected clonally
expanded T cells in muscle tissue and peripheral blood and showed different T cell subsets
in muscles and peripheral blood shared the CDR3 sequencing, implying their interaction or
differentiation link. They also showed the expanded T cell clones persisted even after the
treatment.

The data are novel and informative and should be of great interest to the researchers in this
area.

The manuscript is well written, and results are clearly presented, but there are some points
that require more careful examination.

We thank reviewer 1 for expressing interest in our study and for the constructive feedback.

Comments:

#1. As indicated by the fact that the authors could not detect enough T cells from half of the
participants, T cells are not always abundantly fond in the muscles in IIM and have not been
indicated to be crucial effectors in some of the subtypes of [IM. The reviewer wonders how
much the impact of T cells on the pathogenesis of each IIM subset. The results obtained in
this research might be limited to the subgroups of patients who has abundant infiltration of T
cells in their muscles. It might be good to specify how many of T cells analyzed were derived
from each patient and to show the localization of T cells in the muscles derived especially
from IMNM patients.

We thank the reviewer for this comment. Indeed, we observed a correlation between the
presence of T-cell infilirates observed by immunohistochemistry and by flow cytometry
(Table EV1). We now provide a summary table indicating the number of T cells which were
sorted and analysed for both transcriptomics and CDR3 sequences (Data Set EV9). Indeed,
this technology is very well suited for analyzing tissues with abundant immune infiltrates, but
it showed to be powerful on the opposite circumstances; we were able to detect T cells from
two IMNM cases with scarce infiltrates and in 2 biopsies taken after treatment where
immune infiltrates were less apparent by immunohistochemistry (Appendix Figure S1 and
Table EV1).

These limitations are now discussed in the Discussion section, page 14, Line 289-292:
“‘However, the sometimes patchy distribution of inflammatory infiltrates in the muscle tissue,
the lack of immune infiltrates, or a predominance of other immune cells such as
macrophages might account for the fact that we did not detect T cells by flow cytometry in
muscle biopsies from all patients with IIM.*

We agree that it is particularly intriguing that we could sort T cells from biopsies from
patients with IMNM, which are usually characterized by few immune infiltrates'. However,
CD3+ T cells densities in muscle biopsies from anti-SRP+ and anti-HMGCR+ patients were
shown to be the same as in anti-Jo1+ patients? in a previous publication, highlighting the
possibility to study these cells from muscle biopsies. In our study, small CD3+ clusters were
observed in the endomysium and perimysium in one patient (patient 1, IMNM) (Figure A,
below). In the second patient (patient 2, IMNM), an increased number of CD3+ T cells was
detected in the perimysium, but they were mainly scattered. T cell localization in biopsies is
now presented in Appendix Figure S1, and a report from an experienced pathologist is
summarized in Table EV1. Importantly, in both IMNM patients, clonally expanded CD8+ T



cells were observed in the muscle (revised Figure 4) which, to our knowledge, has never
been reported before. These clones persisted after immunosuppressive treatment in one
tested patient (patient 2, IMNM) (revised Figure 5).
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Figure A. Immune infiltrates in muscle biopsies from two patients with IMNM: Immune-Mediated
Necrotizing Myopathy (patient 1-IMNM: upper panel, patient 2-IMNM: middle panel, patient 2-IMNM after 9
months of immunosuppressive treatment: lower panel). A) Flow cytometry dot plot showing CD45+CD3+
lymphocyte infiltrates (in blue) in muscle biopsies. B) Hematoxylin and eosin staining of muscle biopsies, scale
bar=100um. C) Immunohistochemistry staining showing CD3+ lymphocytes (in brown), scale bar=200um.

D) selected square area from C) showing examples of T-cell infiltrates. E) Histopathology report. SSC: side
scatter, FSC: forward side scatter.

#2. In figure 3d, it is difficult to see if there are CD3+HOBIT+ cells in "6-IBM" patient. In
addition, to confirm that the HOBIT+ CD3- nuclei are those of muscle cells, the reviewer
thinks it is necessary to identify the nuclei are within their sarcolemma.

The authors stated that they did not detect HOBIT-positive T cells in patient 3 and 4, but the
reviewer could see CD3+HOBIT+ cells in "3-DM" pictures in Figure 3d.

We thank the reviewer for these comments. We have performed additional
immunofluorescence stainings using anti-dystrophin antibodies to stain the sarcolemma (in
purple in Figure 3E). We now also provide a larger magnification of a representative HOBIT+
CD3+ staining in a patient with IBM (patient 6) in Figure 3E, left panel (Figure B, below).
We have also blindly quantified the number of HOBIT+ T cells in muscle sections available
from patients 6(IBM), 3(DM), 4(ASyS) and an additional IBM patient (patient 16). We indeed
observe HOBIT+ T cells in DM and ASyS but to a lesser extent than in patients with IBM.
We observed that 57.4% of T cells were HOBIT+ in muscle biopsies of IBM (patient 6) and
24.6% in IBM (patient 16) whereas this percentage reached 9.8% and 21.7% in DM and
ASyS patients, respectively. HOBIT+ T cells were identified as a positive HOBIT staining
colocalizing with a nuclear Hoechst staining surrounded by a CD3 staining as described in
the method section page 17, Line 365-366.

We have edited the text in the result section on page 8, Lines 126-129, as follows: “At the
protein level, we confirmed the presence of HOBIT-positive T cells among muscle infiltrating
T cells using confocal microscopy in patient 6 (IBM) and to a lesser extent in patient 3 (DM)
and 4 (ASyS) (Fig. 3E-G).”



6-1BM

Figure B) Representative immunofluorescence
staining of HOBIT+ T cells. HOBIT (red), CD3
(green), dystrophin (purple) and Hoechst 33342 (blue)
stainings on a muscle biopsy from patient 6 (IBM).
DYS: dystrophin, scale bar 20um. White arrows
indicate HOBIT staining.

We agree that the HOBIT staining in muscle fibers is intriguing. We now show additional
representative immunofluorescence and immunohistochemistry HOBIT stainings in muscle
cells (Figure EV4 and Figure C, below) that demonstrate positive HOBIT staining in nuclei
underneath the sarcolemma. Although this is a new finding, it falls beyond the scope of this
article and was not further investigated.

1 2

6-1BM, 63X (oil) 17-1BM (HOBIT), 10X

CD3
HOBIT
Hoechst
DYS

s\ 2

HOBIT

Hoechst
DYS

20pm

Figure C) Representative staining of HOBIT staining in muscle cells. 1) Immunofluorescence staining
showing HOBIT (red), CD3 (green), dystrophin (purple) and Hoechst 33342 (blue) stainings performed on a
muscle biopsy from patient 6 (IBM). DYS: dystrophin, scale bar 20um. 2) Immunohistochemistry staining showing
HOBIT expression (in brown), scale bar 20um. 1-2) Yellow arrows indicate HOBIT staining.



Referee #2 (Remarks for Author):

The manuscript by Argyriou and colleagues describes the interesting and medically
important profiling of T cells in patients afflicted with idiopathic inflammatory myopathy
(IMM). In this work, the authors find that T cells isolated from patient muscle exhibit distinct
transcriptional profiles than peripheral T cells found in the blood, and that muscle T cell
signatures vary between IMM and other myopathies, as well as different forms of IMM can
be distinguished by T cell gene expression profiles. The single cell transcriptomics
performed to acquire these data are sound, well-described, and appear to conform to the
field's quality control and bioinformatics standard practices. Overall, this work has the
potential to provide new and powerful insights into the involvement of T cells in IMM.

We thank reviewer 2 for highlighting the relevance of our study.

#1. This reviewer has only one major concern. The muscle and peripheral T cell clusters
show profound gene expression differences, however, they are also treated very differently
prior to analysis. The possibility that the digestion protocols to isolate T cells from muscle
biopsies are the cause of these vast differences should be ruled out prior to publication of
these data. Do PB T cells show the same or similar profiles if treated with identical
procedures?

We thank the reviewer for this important comment and question. We agree that the digestion
protocol could contribute to some of the transcriptomics differences between the two tissues.
Therefore, to address this question, we treated peripheral blood mononuclear cells from
healthy donors (n=3) using the same digestion protocol we used for the muscle tissue. We
then sorted memory CD3+ T cells and performed Smart-seq3 single cell sequencing (Figure
EV3). When comparing the two datasets (non-digested versus digested), we detected
significant differences that could account for the observed transcriptomic differences
between muscle and PB T cells (see Figure D below and Figure EV3).

Healthy donors
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We have therefore performed a new cluster analysis on muscle and PB T cells
independently (revised Figures 1 and 2, and Figure E below), confirming that the previously
described T-cell subsets are still detected in muscle and blood. Importantly, these new
analyses do not affect the previous findings regarding the identification of (i) tissue-resident
memory T cells, (ii) expanded T-cell clones in muscle and blood, and (iii) the persistence of
T-cell clones after immunosuppressive treatment.
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Figure E. T-cell clusters identified in the muscle and peripheral blood of patients with Idiopathic
Inflammatory Myopathies (IIM). 1) UMAP displaying 10 T-cell clusters in the muscle of patients with [IM
(n=1402 cells). 2) UMAP displaying 7 T-cell clusters identified in peripheral blood (PB) of patients with [IM
(n=1417 cells).

To further compare muscle and blood T cell transcriptomic signatures, we filtered out the
genes which expression was affected (negatively or positively) by the collagenase treatment
(Fig EV3 G) and Figure F below). Using this strategy, we detected a tissue resident
memory T-cell signature with XCL1, XCL2, CXCR6, CRTAM, and CXCL13 expressionin T
cells in muscle biopsies.
This data is now described in the result section page 7, lines 110-114: “We then compared
DEG between muscle T cells and PB memory T cells from patients with IIM, after removal of
all the genes affected by enzymatic extraction (Fig EV3G). In the top 50 upregulated genes
after the filtering, XCL1, XCL2%, CXCR6"°, CRTAM?°, and HOBIT?"?2 associated with TRM
T-cell formation in different tissues, were detected in muscle T cells (Fig EV3G and Data Set
EV7)”

Patients with [IM
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Figure F. Gene signatures in muscle T cells versus peripheral blood memory T cells in patients with
idiopathic inflammatory myopathies. Heatmap showing the normalized and scaled expression of the top 50
differentially upregulated and downregulated genes in muscle T cells versus PB memory T cells patients with 1IM
after filtering out genes shown in Data Set EV6.

#2. Minor concern- There are several typographical and grammatical errors in this initial
manuscript. A thorough proofreading is recommended prior to a revision resubmission.

We apologize for these errors. The revised manuscript has been thoroughly assessed by all
authors including native north American speaker Annika van Vollenhoven.



Referee #3 (Comments on Novelty/Model System for Author):

The current major limitation is the lack of adequate controls. From healthy controls for
comparisons across the study and also lack of technical controls.

Referee #3 (Remarks for Author):

This study aims to further our understanding of idiopathic inflammatory myopathies focusing
on the role of T-cells. The overall idea is of great importance as it aims to shed light on an
important clinical need. Clonal expansion analysis is a very interesting approach and
analysis of patients at early diagnosis and after treatment is very informative. Nevertheless,
there are several areas of concern.

We thank reviewer 3 for highlighting the importance of our study.

#1. T-cell selection

The choice of markers for tissue T cells and PB memory T-cells need to be explained and
justified better. How will the use of different markers between tissue and PB affects the
results?

We thank the reviewer for this comment. CD45 is a tyrosine phosphatase exclusively
expressed on hematopoietic cells®. The combined use of anti-CD45 and anti-CD3 antibodies
allows the enrichment of T cells from the muscle tissue and minimizes the sorting of
cells/debris, which could bind not specifically to anti-CD3 antibodies. A similar strategy has
been used for instance, to sort CD56+ NK cells from human tissues*. We have added one
sentence to explain this strategy in the method section on page 17, lines 374-376: “Anti-
CD45 and anti-CD3 antibodies were used to enrich for T cells within the muscle tissue and
to minimize sorting of cells/debris which could bind not specifically to anti-CD3 antibodies.”
This strategy was efficient since 95% of the sorted cells were CD3+ T cells based on their
gene expression (Data Set EV9). We did not use anti-CD45 antibodies for sorting blood
CD3+ T cells because all blood leukocytes are CD45-positive® (see Figure G below).

Figure G. Flow cytometry dot plot showing CD45 expression on
2 & CD3+ T cells (after gating for lymphocytes/singlets and excluding dead cells)
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We chose to sort PB CD3+ memory T cells (by excluding naive CD45RA+CCR7+ T cells) to
maximize the possibility to identify expanded T cell clones and to reduce sequencing costs.
This information is available in the material section, page 18, Lines 379-380: “We sorted
memory T cells from PB to maximize the possibility to identify expanded T-cell clones and to
reduce sequencing costs.”

We have now independently clustered muscle and PB T cells (see comment 1 from reviewer
2). We still identify tissue resident memory T cells in the muscle (revised Figure 1 and Figure
3) and expanded T-cell clones in both compartments. By removing naive T cells from the
blood in our gating strategy, we certainly enrich for expanded T-cell clones. In all figures
displaying the peripheral blood compartment, we have highlighted that T cells originate from
“peripheral blood memory T cells”.



#2. Was the tissue perfused before isolating the T-cells? If not there is an expectation that at
least some T-cells will have a common signatures between tissue and PB as the tissue is
irrorated by blood.

To not affect T cells present in the muscle biopsy, we minimized extra manipulations such as
tissue perfusion. We agree with reviewer 3 that we would expect to find few T cells originating
from PB within the muscle biopsy. We reasoned that such T cells would have a similar
transcriptome profile as T cells from blood, although their transcriptomic signature would be
affected by the digestion protocol (see comment 1 from reviewer 2 and Figure EV3 F).

Clustering of PB and muscle T cells in the first submission revealed one cluster originating
from muscle T cells with a transcriptome profile similar to blood T cells (cluster 12, see Figure
H.1 below). When we compared the transcriptomic data from cluster 12 with its blood
counterpart (cluster 4), we detected several upregulated genes (CXCR4, CREM, DUSP2,
etc..), which were also detected in PB T cells from healthy donors treated with collagenase
(Figure EV3 F) and Figure H.2 below). In the new clustering of muscle T cells (Figure H.3
below), these cells fall within the central memory fraction (Figure H.4 below). Hence, it is
probable that these few T cells, which correspond to the initial cluster 12 (i.e., same cell IDs)
and are now embedded in the new cluster 1, might be blood T cells irrigating the muscle tissue.
Still, they do not affect the clustering of muscle T cells. Since these cells represent a minor
fraction of the sorted T cells and that we cannot confirm that they come from blood, they were
not removed from the analysis.
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Figure H. Identification of peripheral blood (PB) T cells irrigating the muscle biopsy. 1) UMAP clustering of
peripheral blood memory T cells and muscle T cells from n=7 patients with [IM (first submission). 2) Heatmap
showing the differential expression of genes from cluster 12 (muscle) and cluster 4 (PB) (first submission). 3) UMAP
of muscle T cells from n=7 patients with [IM (revised manuscript). 4) Cells from cluster 12 in panel 1) belong to the
central memory muscle T cell cluster in panel 3) (revised manuscript). IIM: Idiopathic inflammatory myopathy.



#3. CD45RA is typically expressed on naive T-cells, what is the aim of including CD3+
CD45RA+ cells are included?
Indeed, the gating strategy for PB memory T-cells is unusual especially when using an L-
shaped gate that includes a multitude of subpopulations such as CD45RA+ /CCR7-, CD45RA-
/CCR7+, CD45RA-/CCR7- cells.

Indeed, CD45RA+ is expressed on naive CD4+ T cells, and the combination of CCR7 and
CDA45RA antibodies can be used to delineate naive (CCR7+CD45RA+), central memory
(CCR7+CD45RA-), effector memory (CCR7-CD45RA-) and TEMRA (T effector memory re-
expressing CD45RA) (CCR7-CD45RA+)°. As discussed above, our strategy to exclude
CCR7+ CD45RA+ naive T cells was done to maximize the possibility of detecting expanded
T cell clones in PB while minimizing sequencing costs. Certainly, we detected expanded T
cell clones in all patients (revised Figure 4).

Further, the gating shown in Fig1A is misleading compared to the gating strategy used in
Suppl Fig 2 which also includes CD3.
We agree with the reviewer and we have modified Fig 1A to clarify the gating strategy.

What isoforms are recognised by the CD45 antibody used for sorting the muscle-resident T
cells?

The anti-CD45 monoclonal antibody (clone HI30, BD biosciences) binds to the 180
(CD45R0), 190, 205, 220 (CD45RA) kDa protein isoforms of CD45. It will recognize all
hematopoietic cells, including naive (CD45RA) and memory (CD45RO) T cells. We did not
include a CCR7/CD45RA staining for muscle T cells because we wanted to capture all
possible CD3+ T cells present within the biopsy.

#4. Lack of healthy controls

Comparison of muscle T-cells from IIM patients with additional controls is needed: ideally
with T-cells from healthy muscle samples. Although these cells might be rare publicly
available datasets suggests they are not impossible to capture
(DOI:10.1101/2022.05.24.493094; DOI:10.1186/s13395-020-00236-3; DOI:
10.1038/s41598-019-57110-6; DOI: 10.1038/s41586-020-2797-4 ). This could be done with
single cell transcriptomics approaches or at least for specific targets at the tissue level. The
same is valid for circulating T-cells, it would be useful to compare these to healthy controls.
The use of controls is crucial to verify that the changes claimed across different [IM types are
effectively a common feature of IMMs. Unfortunately based on the low n numbers
stratification of different IMMs cannot be performed at this stage but that is understandable.
Of note even the validation expt (e.g. Fig 3d are missing healthy controls).

We agree that comparing our datasets with muscle T cells from healthy donors would
provide information on tissue resident memory T cells, but it is technically challenging.
Muscle biopsies are performed during a surgical procedure, which in the case of our study,
were coupled to muscle biopsies for diagnostic purposes. We agree that including biopsies
from healthy donors would be important. Still, as these biopsies are small (less than 50 mg)
and CD3 positive T cells are very scarce in biopsies from healthy individuals, it is unlikely
that we would retrieve enough T cells for sorting. Moreover, in about half of the patients with
IIM (Table EV1), in particular patients with dermatomyositis, we could not recover a clear
CD45+CD3+ population suggesting that sorting T cells from healthy donors would be equally
challenging and would require pooling data from a large number of healthy donors. Finally,
we were concerned that blood T cells irrigating the tissue (see comment 2 from reviewer 3)
might outnumber the number of few infiltrating T cells in healthy donor’s biopsies.
Regardless of these caveats, we agree that such studies could inform about the presence of
possible tissue-resident memory T cells in the muscle of healthy donors. However, we have
included added data from PB T cells from healthy donors in the revised version of our
manuscript



We thank the reviewer for referencing datasets where T cells have been isolated from
healthy muscle tissues. We were particularly interested in the dataset described in De
Micheli, A. J. et al’. However, when we assessed the expression level of CD4, CD8A, CD8B
and ZNF683 per healthy control, we realized that the different levels of transcriptome
coverage between the 10X single cell sequencing and the Smart-seq2 platforms’ make such
data integration and comparison difficult (Figure | below). Additionally, little clinical data
from these samples is available, making it unclear if these muscle biopsies are from “healthy
individuals”.

For all these reasons, we decided not to include this dataset in our article, but we
acknowledge the need to further assess T cells in the muscle of healthy donors in the
discussion section on page 14, lines 296-299: “Another limitation of this study is the lack of
comparison with muscle-infiltrating T cells from healthy donor’s biopsies. Such experiments,
although technically challenging given the low numbers of T cells infiltrating the healthy
muscle tissues will inform about possible differences in the profile of TRM cells at the steady

state compared to IIM’
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Figure I. T cells in muscle biopsies from healthy donors. CD4, CD8B, CD8A and ZNF683 gene expression
levels in T cells from muscle biopsies of healthy donors (n=10 donors) from De Micheli, A. J. et al.®
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To include additional healthy controls to our dataset, we have sorted and single cell
sequenced memory T cells from the peripheral blood of three age-matched healthy donors
using Smart-seq3 sequencing. Interestingly, a NK-like CD8+ T-cell cluster (revised Figure 2,
cluster 6 and Figure J below) was detected in memory T cells from patients with myositis
and was absent in healthy donors (Fig EV3 B).

The text was revised page 6, lines 96-98: “The NK-like CD8 T-cell cluster expressing
KLRC1, KLRC2, IKZF2 was not identified in Smart-seq3 single cell data of memory T cells
from PB of healthy donors (Fig. EV3A-E, Data Set EV5)”.

n=1417

Figure J. T-cell clusters identified in peripheral blood of
patients with IIM. UMAP displaying 7 T-cell clusters identified in

] !
o peripheral blood (PB) of patients with [IM (n=1417 cells) including

~ o, NK-like CD8+ T cells (cluster 6).

%o & v

=

=)

..‘,’

&6. NK-like CD8+

4 0 4
UMAP 1

#5. Single-cell transcriptomics analysis

QC steps need to be explained in more detail.

We have edited the sections “data processing and quality control steps”;
"T-cell receptor analyses” pages 19-21 and have detailed each QC step.

”,

cluster analyses”;
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How was the integration performed? Also, please provide evidence of how well data
integrated.

We integrated the data by correcting for sequencing batch effects using the harmony
package® (version 0.1.0) as described in the method section on page 20, Lines 431-432 as
follows: “Using these principal components, we integrated the data by correcting for
sequencing batch effects using harmony package (version 0.1.0)” and Appendix Figure S3
showing the single cell data analysis pipeline. We show data integration in Figures EV1
(right panels), and EV2 (right panels) in the revised version (Eigure K below).

Muscle T cells Peripheral Blood memory T cells

After data integration Before data integration After data integration
with Harmony package with Harmony package

Before data integration

Batch 1
Batch 2
Batch 3
Batch 4

® Batch1
® Batch2
® Batch3 2
® Batch4 ol @

UMAP 2
?

UMAP 2

UMAP 1 UMAP 1
Figure K. Data integration using the Harmony package. UMAP displaying T-cell clusters in muscle (left) and
peripheral blood (right) before and after integration using the harmony package. Sequencing batches are
highlighted in different colors.

#6.

Please clarify what this means: 'Ribosomal reads were excluded from the data since they
are often technical artifacts or housekeeping transcription activity'. Also, the percentage of
ribosomal genes can be used as QC metric, so excluding them does not seem a useful
step.

Thank you for this comment, and apologies for the confusing description. To clarify our
strategy, we have edited the sentence on page 20, lines 425-426 as follows: “To reduce the
technical noise while improving the detection of immune-related genes, we excluded
ribosomal genes from the analysis.”

We estimated that removing ribosomal genes would help reduce the technical noise while
improving the detection of immune-related genes. We have therefore excluded genes coding
for ribosomal proteins (starting with RPS/RPL) as the expression of these proteins is linked
to ribosomal function and the physiological state of the cells®. Understanding the contribution
of ribosome biogenesis on the different T-cell populations is an important topic, but it is
beyond the scope of this study.

Certainly, the percentage of ribosomal genes can be used as a QC metric, particularly in
combination with the percentage of mitochondrial genes. Figure L below shows the
percentage of mitochondrial genes and ribosomal protein genes indicating that we do not
have low-quality cells that need to be excluded from further analyses.
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Figure L. Percentage of genes coding for mitochondrial genes (percent.mt) and ribosomal protein coding genes
(percent_ribo) per sequencing batch.

#7.

Line 387, do you mean mitochondrial genes?

We apologize for this mistake. It was corrected to “mitochondrial genes” on page 19, Line
417.

#8.

How was DEG analysis performed and what statistical methods were used?

We apologize for this omission. This information is now available in the method section on
page 20, lines 439-442: “The differential gene expression was calculated between a given
cluster and the rest of the cells using a Wilcoxon Rank Sum test implemented in the
FindAllMarkers function from Seurat package, to explore genes that contribute to the cluster
formation.”

#9.
Fig1d is puzzling, there should be more genes upregulated in memory T cells compared to
muscle T cells.

Due to a new independent clustering of muscle and PB T cells (see comment 1 from
reviewer 2), this figure has been removed.

#10.

Fig. 2e is hard to follow and match colours. Adding bars on top of the pairs would be
clearer.

Thank for this comment. Due to a change in the clustering strategy (see comment 1 from
reviewer 2), this figure is no longer included in the revised manuscript.

Others

#11.

The authors state that 'using this strategy, we recovered most T cells present in the muscle
biopsy', how was this verified?

We apologize if this sentence was unclear. We meant that we sorted all T cells that could be
recovered from the biopsy. To avoid confusion, we have removed this sentence.

#12.

Negative controls such as FMOs and isotype controls should be shown for FACS
experiments.

We are now including FMO controls in Appendix Figure S2.
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#13.

Fig3d, negative controls such as isotype controls (assuming this panel shows IF) should be
shown. Healthy controls should also be included and quantification should be performed.
Isotype controls which were initially presented in Supplementary Figure 6¢ are now included
in main Figure 3F.

Immunofluorescence stainings were performed on available tissues from patients with IBM
(6), DM (3), ASyS (4) and an additional IBM (16). Quantification of HOBIT+ T cells among
CD3+ T cells in muscle biopsies was then performed (Figure 3G). We unfortunately do not
have access to muscle biopsies from healthy donors as indicated in comment 4 from
reviewer 3.

#14.

Methods need to be expanded such as describing the SMARt-seq2 protocol.
Smart-seq 2 and Smart-seq3 protocols are now described in detail in Appendix
Supplementary Method.

#15.

Fig3 d, legend should explain what the image represent, is this immunofluorescence
staining?

We updated the legend as follows: “Fig 3E) Representative immunofluorescence stainings of
HOBIT (red), CD3 (green), dystrophin (purple) and Hoechst 33342 (blue) performed on
muscle tissue for patient 6 (IBM), patient 3 (DM) and 4 (ASyS). Images were acquired using
a LSM 880 confocal microscope without Airyscan microscope (63x oil objective). Scale
bar=20um.”
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1st Revision - Editorial Decision 15th Jun 2023

15th Jun 2023
Dear Dr. Chemin,

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine, and please accept my apologies for the
delay in getting back to you as we were waiting for the last referee report. We have now received the reports from the 3 referees.
As you will see, they are supportive of publication pending minor revisions, and we will therefore be able to accept your
manuscript once the following points will be addressed:

1/ Referees' comments: please address the remaining concerns from referee #3 in writing.

2/ Main manuscript text:

- Please address the queries from our data editors in the related manuscript file ("Data edited MS file"), accept the previous
changes and only keep in track changes mode any new modification.

- Please provide up to 5 keywords.

- Materials and methods:

o0 We note that part of your methods is included in the Appendix file. As we do not have size limitations for methods, we would
encourage you to move the Appendix method to the main manuscript text.

o Patients and healthy controls: please include the full statement that informed consent was obtained from all subjects and that
the experiments conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and
Human Services Belmont Report.

- Please correct the order of the different sections to: Material & Methods, Data Availability, Acknowledgments, References,
Figure Legends, EV Figure Legends.

- Data Availability Section: Thank you for providing a link to access the datasets, please note that the data must be public before
acceptance of the manuscript. Please merge the Code Availability section with the DAS.

- Conflict of interest: should be renamed to "Disclosure Statement and Competing Interests". We updated our journal's
competing interests policy in January 2022 and request authors to consider both actual and perceived competing interests.
Please review the policy https://www.embopress.org/competing-interests and update your competing interests if necessary.

- Acknowledgements/Funding: Please make sure the information provided in the system matches the acknowledgement section
(currently, KI Rheumatology fond, 2020-01378, Science for Life Laboratory, the Knut and Alice Wallenberg Foundation, the
National Genomics Infrastructure funded by the Swedish Research Council, Swedish National Infrastructure for Computing
(SNIC), 2018-05973 are missing from the submission system).

- The references should be listed in alphabetical order, with 10 authors before et al. We note that you used data citation for
regular journals article (instead of primary datasets) which is incorrect ("Data ref: Kumar et al 2017). Please simply remove the
"Data ref" and [DATASET] tags and this reference as regular citations/references.

3/ Figures:

- Please provide exact p values in the figure legends (and EV figures), not a range (when applicable).

- Appendix Figure S2: please provide more details about original cell samples for A, B and C.

- In the main manuscript text, figures should be referenced to in chronological order: callout for Fig. 2F should come after Fig.
2D-E; callout for Fig. 5B should come before Fig. 5C; callouts for Fig. EV1C and Fig. EV1D should go right after callout for Fig.
EV1B; callout for Fig. EV2E-F should come after Fig. EV2D; callout for Fig. EV3H-1 should go after Fig. EV3G. Additionally,
callouts are missing for Fig. EV4A,B.

- Table EV1 should be made a Dataset and the legend removed from the manuscript.

- Please separate EV datasets from Source Data: Source Data should be uploaded as 1 file per figure as per the Checklist
provided by Hannah. Please contact us if you have any question regarding this aspect.

4/ Thank you for providing The paper explained. | introduced minor changes, please let me know if you agree or amend as you
see fit. Please include the TPE in the main manuscript file.

Problem:

Idiopathic inflammatory myopathies (IIM) are rare autoimmune systemic diseases that primarily affect the skeletal muscle.
Importantly, T-cell infiltrates are often detected in the muscle of patients with IIM where they are suspected to contribute to
tissue damage. However, the mechanisms involved in T-cell infiltration and persistence in the muscle during disease
pathogenesis are still unclear. Current treatment approaches are limited, and patients often relapse. A deeper understanding of
the pathogenic mechanisms leading to T-cell accumulation in the muscle is needed to envision the development of novel
treatment approaches for patients with 1IM.

Results:

This study aims to map the immune profile of muscle-infiltrating T cells in patients with 1IM using single-cell RNA sequencing.
We identified effector, tissue resident, regulatory and proliferating T cells in the muscle of 1IM patients. Moreover, T-cell receptor
sequencing revealed expanded muscle T cells in the effector memory and tissue resident memory compartments, suggesting



their maintenance in the tissue. Importantly, after conventional treatments, T-cell clones persisted in the muscle of patients
where they might contribute to relapses.

Impact:

This study shows that T cells in skeletal muscle of patients with 1IM display tissue resident memory features suggesting their
maintenance within the tissue and their probable contribution to relapses. The immunoprofiling map of muscle-infiltrating T cells
can be used to understand the mechanisms leading to tissue damage and to identify novel therapeutic targets.

5/ Thank you for providing a synopsis. Please upload the text and image separately. The image should be a PNG/JPEG/TIFF file
550 px wide x 300-600 px high, and the text should remain legible.
| slightly modified the text to fit our format, please let me know if you agree with the following or amend as you fit:

T-cell infiltrates in muscle biopsies of patients with idiopathic inflammatory myopathies (lIM) have been described for decades.
Using single-cell sequencing, we show that muscle-infiltrating T cells display tissue resident memory features and that they
persist in muscle tissue over time.

» Muscle-infiltrating T cells are characterized by an effector, regulatory, proliferating or tissue resident memory (TRM) phenotype.

» Expanded T-cell clones with effector (Granzyme B) and tissue resident memory features (HOBIT, CXCR6) are identified in the
muscle biopsies.

« Effector- and TRM clones persist in the muscle tissue after immunosuppressive treatment

* A type 1 interferon signature is detected in T cells in the muscle tissue of patients with dermatomyositis and anti-synthetase
syndrome at early diagnosis.

6/ As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts.

This file will be published in conjunction with your paper and will include the anonymous referee reports, your point-by-point
response and all pertinent correspondence relating to the manuscript. Let us know whether you agree with the publication of the
RPF and as here, if you want to remove or not any figures from it prior to publication.

Please note that the Authors checklist will be published at the end of the RPF.

I look forward to receiving your revised manuscript.

Yours sincerely,

Lise Roth
Lise Roth, PhD

Senior Editor
EMBO Molecular Medicine

The system will prompt you to fill in your funding and payment information. This will allow Wiley to send you a quote for the
article processing charge (APC) in case of acceptance. This quote takes into account any reduction or fee waivers that you may
be eligible for. Authors do not need to pay any fees before their manuscript is accepted and transferred to our publisher.

***** Reviewer's comments *****

Referee #1 (Remarks for Author):

The authors improved their manuscript according to the reviewer's comments.



Referee #2 (Comments on Novelty/Model System for Author):

In my opinion, this will be a very impactful paper that will be of interest to clinicians and basic scientists involved in the study of
inflammatory muscle diseases.

Referee #2 (Remarks for Author):

The authors did a superb job addressing this reviewer's concerns and, in my opinion, the concerns raised by the other
reviewers. The new experimental data to control for potential procedural artifacts should be commended. Also, the thorough
editing of this revision makes the report more clear to read.

Referee #3 (Remarks for Author):

This study aims to further our understanding of idiopathic inflammatory myopathies focusing on the role of T-cells. The overall
idea is of great importance as it aims to shed light on an important clinical need. Clonal expansion analysis is a very interesting
approach and analysis of patients at early stage. The authors have improved the manuscript.

The authors have explained better their rationale for the choice of markers, and this should be included clearly in the text.

The authors state that likely blood-derived T cells found in muscle 'were not removed from the analysis'. The reviewer agrees not
to remove cells from the analysis and suggests to include Fig H4 in the revised manuscript as supplementary data.

It would have still been better to use the same antibodies as experimental design, changes due to antibody binding are unlikely
but by using both this doubt would have been eliminated.

It is important to include the details about the isoforms of antibodies used in the text. Although the authors replied satisfactorily
to the question it is unclear if they added this info in the manuscript.



2nd Authors' Response to Reviewers 4th Jul 2023

Referee #1 (Remarks for Author):

The authors improved their manuscript according to the reviewer's comments.
We thank reviewer 1 for the time spent to evaluate our study.

Referee #2 (Comments on Novelty/Model System for Author):

In my opinion, this will be a very impactful paper that will be of interest to clinicians and basic
scientists involved in the study of inflammatory muscle diseases.

Referee #2 (Remarks for Author):

The authors did a superb job addressing this reviewer's concerns and, in my opinion, the concerns
raised by the other reviewers. The new experimental data to control for potential procedural
artifacts should be commended. Also, the thorough editing of this revision makes the report more
clear to read.

We thank reviewer 2 for the time spent to evaluate our study and for the positive comments
regarding our revision work.

Referee #3 (Remarks for Author):

This study aims to further our understanding of idiopathic inflammatory myopathies focusing on the
role of T-cells. The overall idea is of great importance as it aims to shed light on an important clinical
need. Clonal expansion analysis is a very interesting approach and analysis of patients at early stage.
The authors have improved the manuscript.

The authors have explained better their rationale for the choice of markers, and this should be
included clearly in the text.

We thank reviewer 3 for the time spent to evaluate our study and for acknowledging the clinical
importance of our study.

We have indeed included the rationale for the choice of antibodies for the cell sorting strategy in the
material and methods section, page 19-20, as follows: “

“Anti-CD45 and anti-CD3 antibodies were used to enrich for T cells within the muscle tissue and to
minimize sorting of cells/debris which could bind not specifically to anti-CD3 antibodies” and

“We sorted memory T cells from PB to maximize the possibility to identify expanded T cell clones
and to reduce sequencing costs”

The authors state that likely blood-derived T cells found in muscle 'were not removed from the
analysis'. The reviewer agrees not to remove cells from the analysis and suggests to include Fig H4 in
the revised manuscript as supplementary data.

Although we think it is an interesting point to identify blood T cells irrigating the muscle, it falls
outside the scope of the current study, and we are hesitant to include this data as supplementary
data.

To be able to fully explain the rationale for this analysis, it would require reintegrating the clustering
from the first submitted version (PB+ muscle T cells) and to describe these clusters in detail. We are



afraid that it would confuse the reader. We have therefore decided not to include this piece of data
in the revised manuscript.

It would have still been better to use the same antibodies as experimental design, changes due to
antibody binding are unlikely but by using both this doubt would have been eliminated.

It is important to include the details about the isoforms of antibodies used in the text. Although the
authors replied satisfactorily to the question it is unclear if they added this info in the manuscript.

We have included this information in the following sentence page 20: “Of note, the anti-CD45
monoclonal antibody (clone HI30, BD biosciences) binds to the 180 (CD45R0), 190, 205, 220
(CD45RA) kDa protein isoforms of CD45.”
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