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1st Editorial Decision May 12, 2022

May 12, 2022

Re: Life Science Alliance manuscript #LSA-2022-01503-T

Dr. Weiguo Cui

Blood Research Institute, Versiti Wisconsin

Milwaukee, Wi

Dear Dr. Cui,

Thank you for submitting your manuscript entitled "Autoreactive CD8 T cells in NOD mice exhibit phenotypic and clonal
heterogeneity despite restricted TCR gene usage" to Life Science Alliance. The manuscript was assessed by expert reviewers,
whose comments are appended to this letter. We invite you to submit a revised manuscript addressing the Reviewer comments.

To upload the revised version of your manuscript, please log in to your account: https:/Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office.

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance.

When submitting the revision, please include a letter addressing the reviewers' comments point by point.

We hope that the comments below will prove constructive as your work progresses.

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript.
Sincerely,

Eric Sawey, PhD

Executive Editor

Life Science Alliance
http://www.lsajournal.org

A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned.

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-
alliance.org/copyright-license-fee

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors



We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files.

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.***

Reviewer #1 (Comments to the Authors (Required)):

In this manuscript, Cui and colleagues make single-cell RNAseq and TCR analysis of CD8 T cell populations existing in islets
and spleen of pre-diabetic NOD mice. To this end, the isolate the T cell populations according to their binding or not to tetramers
of the peptide IGRP(206-214), as one of the most important epitopes meadiating autoimmunity. The authors find strong
conservation of TCRalpha-TCRbeta pairings and of V and J regions in both TCR subunits but quite a big diversity in CDR3
hypervariable regions. Out of the scRNAseq data, the authors extract information about the phenotype of the cells infiltrating the
islets and the spleen in terms of being stimulated, differentiated to effector cells, memory, etc.

| find the work relatively limited in terms of the scope of the conclusions reached.

First, the selection of CD8 T cells by the IGRP(206-214) tetramer limits the analysis of potentially pathogenic T cells to that
epitope and there is no information about the existence of other populations the other autoantigen specificities.

Second. the possible functional analysis is limited to the expression of a couple of genes that the authors classify as effector,
memory, etc but without a functional validation of such behaviors. Indeed, there is no a single experiment of stimulation ex vivo
or in vivo to demonstrate that the classification of T cells according to the expression of those few markers is indeed functionally
relevant

Third, the analysis is carried out on pre-diabetic NOD mice but there is no idea on how long will it take for those mice to develop
overt disease and how the detected populations change during early onset of disease. So, the future behavior of the T cell
populations characterized by usage of V, J regions and CDR3 sequences is purely speculative.-

Fourth, the restriction of V J usage by the single-used MHC tetramer could be expected due to the constrictions for binding of
the TCR chains to the MHC tetramer. Therefore, it could be expected. A more interesting result would have been the analysis of
common usage of V, J regions and the existence of conserved sequences in a global response, caused not by one but by
different autoantigens.

In summary, the limitations posed by the single use of sequence analysis technologies without functional validation make the
work quite inconclusive.

Reviewer #2 (Comments to the Authors (Required)):

In this manuscript, Kasmani and colleagues describe paired scRNAseq and scTCRseq of CD8 T cells isolated from the spleen
and pancreatic islets of pre-diabetic NOD mice, a model for type 1 diabetes. The authors follow-up on their previous studies that
had already described several key phenotypes within the CD8 T cell population at play in this model for autoimmune diabetes.
Here, they added information about TCR specificity and clonality. In particular, they differentiated between IGRP206-214
reactive T cells and non-IGRP reactive ones. This particular epitope is a dominant antigen in the CD8 compartment of NOD
mice, and allowed the authors to study a disease-relevant specificity in contrast to a mixture of CD8 cells, some of which may be
bystanders, others reacting to less dominant islet antigens.

The authors describe differences in clonality and expansion of IGRP- vs. non-IGRP-reactive cells, and further describe the
different subpopulations of cells they classified based on scRNAseq profiles. These include activated, mitotic, anergic,
exhausted, 'progenitor' (memory) and bystander populations. The authors conclude from their analyses that a very limited
number of TCR chain combinations account for most IGRP-reactive clones. Yet, exact clones (based on CDR3 sequences)are
very rarely shared across groups of mice. The authors identify six clusters of islet CD8 phenotypes in this study, four of which
they have described in earlier work, the other two being new (recently activated and anergic). The authors go on to discuss
possible relationships between these phenotypes, and contrast their results from spleen cells with those found in islets.

Overall, this is a well conducted study, with objective description and interpretation of the data, and an extensive discussion. The
body of work adds important and interesting insight to our understanding of T cell phenotypes in this model for type 1 diabetes.
While some of the phenotypes and their progression from one subpopulation to another remain somewhat speculative in the
absence of functional studies, the data is of value to the field.

| found nothing of concern with the data presentation or interpretation that would warrant revision, and | would deem the
manuscript acceptable as is.



Reviewer #1
First, the selection of CD8 T cells by the IGRP(206-214) tetramer limits the analysis of potentially
pathogenic T cells to that epitope and there is no information about the existence of other

populations the other autoantigen specificities.

The Reviewer makes an important point about antigen specificity playing a major role in
autoreactivity. We sequenced both IGRP2s-214-reactive and -nonreactive CD8 T cells from the
islets of NOD mice for this very reason, especially since IGRP20s.214 has been a major epitope of
interest for study. However, we did not sequence separate populations of CD8 T cells specific for
other autoepitopes such as INS-B1s.23 as these populations are individually present at much lower
frequencies than IGRP2es.214-reactive CD8 T cells. Therefore, this lack of data is due to technical
limitations of cell recovery. Despite this, we were still able to identify altered phenotypic ratios
between IGRP2s.214-reactive and polyclonal IGRP2s.214-nonreactive CD8 T cells. For example,
we found that the IGRP2g6.214-reactive CD8 T cells had significantly lower frequencies of bystander
cells and significantly higher frequencies of effector cells compared to IGRP2gs-214-noOnreactive
CD8 T cells (Figure 2C), likely as a result of increased antigen stimulation (Figure 3A, C).
However, we acknowledge that this is a point that should be addressed in the main manuscript.
We have therefore added points to the introduction (lines 89-90) and discussion (lines 479-484)
emphasizing that this manuscript is primarily focused on IGRP2g6.214-reactive CD8 T cells but that

this leads to inherent limitations in the information gained from our studies.

Second. the possible functional analysis is limited to the expression of a couple of genes that the
authors classify as effector, memory, etc but without a functional validation of such behaviors.
Indeed, there is no a single experiment of stimulation ex vivo or in vivo to demonstrate that the
classification of T cells according to the expression of those few markers is indeed functionally

relevant

We appreciate the Reviewer's emphasis on biological validation. We and other groups have
previously functionally characterized several of the subsets in this manuscript, specifically the
bystander, progenitor, mitotic, and effector populations (Ciecko et al., 2021; Gearty et al., 2022;
Hu et al., 2020); we have now specified this in the revised manuscript (lines 208-212). The two
new populations we identified, recently activated and anergic, are both relatively small
(approximately 5% of islet CD8 T cells by scRNA-seq) and may be difficult to distinguish by flow

cytometry surface markers; running functional assays on these populations would therefore be



quite challenging technically. In addition, we would like to emphasize that the focus of our
manuscript is not the functionality of these two new subsets, but rather the interplay between
phenotypes and clonotypes of diabetogenic CD8 T cells. We hope that our work provides insight
into these relationships and serves as a useful resource for the broad community of T1D

researchers.

Third, the analysis is carried out on pre-diabetic NOD mice but there is no idea on how long will it
take for those mice to develop overt disease and how the detected populations change during
early onset of disease. So, the future behavior of the T cell populations characterized by usage

of V, J regions and CDR3 sequences is purely speculative.

The Reviewer’s point about kinetics is important. It is true that our samples are pooled from mice
between 10 and 15 weeks of age. However, we do know that female NOD mice in the Medical
College of Wisconsin colony typically start to develop T1D around 12 weeks of age, and the
incidence reaches ~70% at 20 weeks of age. The mice used for this study were therefore on the
threshold of developing T1D. Obtaining enough NOD mice that are exactly age-matched to within
one week of age and performing these experiments multiple times would require significant further
work. Although we believe this would be beyond the scope of our study, it would provide valuable
insight into the kinetics of disease. Finally, we are unsure of what the Reviewer is referring to
concerning “future behavior” of T cells based on TCR structure. Our analyses of TCR structure
strictly draw correlations between gene usage and phenotypes of CD8 T cell clones in our data
at the timepoint the experiments were conducted at. We do not attempt to predict future
differentiation based on this information. On a more pragmatic note, it would be difficult to obtain
data for CD8 T cells past the 15 week timepoint we used, as there would not be enough CD8 T
cells that can be recovered from the remaining in the islets this late in the disease course. In short,
we apologize if our writing appeared to state that our data was predictive rather than correlative,
as we did not intend to suggest our data can predict future differentiation states of CD8 T cells;
we would be happy to rephrase such sections of the manuscript if the Reviewer specifies any

sentences that could be misinterpreted.

Fourth, the restriction of V J usage by the single-used MHC tetramer could be expected due to
the constrictions for binding of the TCR chains to the MHC tetramer. Therefore, it could be
expected. A more interesting result would have been the analysis of common usage of V, J

regions and the existence of conserved sequences in a global response, caused not by one but



by different autoantigens.

The Reviewer raises an important point about establishing a baseline of what to expect from our
data. Our scTCR-seq analyses of IGRP2gs-214-reactive CD8 T cells show that these cells have very
restricted TCR gene usage. It may be possible that such gene restriction could be normal for T
cells regardless of what epitope they target. However, our scTCR-seq analysis of CD4 T cells
targeting the GP66 epitope of lymphocytic choriomeningitis virus (LCMV) has shown that antiviral
CD4 T cells targeting a single epitope are not restricted in terms of TCR gene usage, with GP66-
specific CD4 T cells from each of 5 separate mice expressing at least 40 different TCR alpha V
genes (Khatun et al., 2021). We have performed a similar analysis on antiviral CD8 T cells
targeting the GP33 epitope of LCMV (unpublished data) and have also found extensive
heterogeneity in TCR gene usage among GP33-specific antiviral CD8 T cells (see Figure 1 below).
These data suggest that the restricted TCR gene usage we observed in IGRP2g6.214-reactive CD8
T cells is not necessarily seen among all epitope-specific CD8 T cell repertoires. Given that TCR
gene restriction has previously been observed in T cells in type 1 diabetes (Santamaria et al.,
1995) and other autoimmune disorders such as experimental autoimmune encephalomyelitis
(Sakai et al., 1989; Urban et al., 1988; Acha-Orbea et al., 1988), polymyositis (Mantegazza et al.,
1993), rheumatoid arthritis (Williams et al., 1992; Sharma et al., 2021), thyroiditis (Martin et al.,
1999), and primary biliary cirrhosis (Moebius et al., 1990), it may be possible that autoreactive T
cells are inherently restricted in their TCR gene usage via thymic selection. However, our scTCR-
seq analyses have allowed us to demonstrate this restriction in gene usage at the single-cell level
using several thousand endogenous primary CD8 T cells rather than cell lines or transgenic T

cells, a level of resolution not previously possible.

Regarding the Reviewer's comment about examining autoreactive CD8 T cells globally, we
believe it is unlikely that we would find many conserved TCR genes given the extensive
heterogeneity in TCR gene usage we see just among pooled diabetogenic IGRP206.214-
nonreactive CD8 T cells from the pancreatic islets. However, it may be possible that there may
be some key signatures of either TCR gene usage or transcriptional profiles shared among
various autoreactive CD8 T cells in models of T1D or even other autoimmune disorders. Although
such findings would be intriguing, these would require extensive experiments and analyses that
we feel are beyond the scope of this study. Nonetheless, we appreciate the Reviewer’s feedback

and curiosity about potential clonal overlap among broader groups of autoreactive T cells.
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Figure 1. Chord diagrams of LCMV GP33-specific CD8 T cells isolated from two separate mice.

Reviewer #2
| found nothing of concern with the data presentation or interpretation that would warrant revision,

and | would deem the manuscript acceptable as is.

We would like to thank the Reviewer for taking the time to review the manuscript thoroughly, and

we appreciate their positive feedback.
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1st Revision - Editorial Decision May 23, 2022

May 23, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01503-TR

Dr. Weiguo Cui
Blood Research Institute, Versiti Wisconsin
Milwaukee, Wi

Dear Dr. Cui,

Thank you for submitting your revised manuscript entitled "Autoreactive CD8 T cells in NOD mice exhibit phenotypic
heterogeneity but restricted TCR gene usage". We would be happy to publish your paper in Life Science Alliance pending final
revisions necessary to meet our formatting guidelines.

Along with points mentioned below, please tend to the following:
-please add ORCID ID for both corresponding authors-you should have received instructions on how to do so
-please use the [10 author names, et al.] format in your references (i.e. limit the author names to the first 10)

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date.

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see
https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org

To upload the final version of your manuscript, please log in to your account: https://Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully.
A. FINAL FILES:

These items are required for acceptance.

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file

per figure for this information. These files will be linked online as supplementary "Source Data" files.

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your
manuscript.**

**It is Life Science Alliance policy that if requested, original data images must be made available to the editors. Failure to provide
original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all original
data images prior to final submission.**



**The license to publish form must be signed before your manuscript can be sent to production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.**

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.**

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days.

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance.
Sincerely,

Eric Sawey, PhD

Executive Editor

Life Science Alliance
http://www.Isajournal.org




2nd Revision - Editorial Decision May 25, 2022

May 25, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01503-TRR

Weiguo Weiguo Cui

Versiti blood research Institute
Immunology

8727 Watertown Plank Road
Versiti Blood Research Institute
Milwaukee, WI 53226

Dear Dr. Cui,

Thank you for submitting your Research Article entitled "Autoreactive CD8 T cells in NOD mice exhibit phenotypic heterogeneity
but restricted TCR gene usage". It is a pleasure to let you know that your manuscript is now accepted for publication in Life
Science Alliance. Congratulations on this interesting work.

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication.

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request.

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.***

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now.

DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers.

You can contact the journal office with any questions, contact@life-science-alliance.org

Again, congratulations on a very nice paper. | hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab.

Sincerely,

Eric Sawey, PhD
Executive Editor

Life Science Alliance
http://www.lIsajournal.org
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