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1st Editorial Decision 7th Nov 2023

Dr. Achim Werner
NIDCR/NIH

Stem Cell Biochemistry Unit
30 CONVENT DR MSC 4340
Bethesda, MD 20892-4340

7th Nov 2023

Re: EMBOJ-2023-115688
Shared and Distinct Mechanisms of UBA1 Inactivation Across Different Diseases

Dear Achim,

Thank you again for submitting your study of disease-associated UBA1 variants and their effects for our editorial consideration. |
apologize for the delay in its evaluation - we sent it to three expert reviewers, but have so far only received the reports of two of
them. Both of them agree on the overall interest as well as the quality of the work, and only raise a number of specific and
mostly presentational concerns. In order to prevent unnecessary further loss of time, | have therefore decided to move forward
at this stage, and to invite you to revise the manuscript based on these two attached reports.

Detailed information on preparing, formatting and uploading a revised manuscript can be found below and in our Guide to
Authors; adhering to these guidelines as closely as possible shall greatly facilitate the editorial checking and processing at the
time of resubmission - in particular regarding the completion of our author checklist, the inclusion of editable text files and
individual figures, and the conversion of "supplemental" material into Expanded View and/or Appendix content. Please be
reminded that it is our policy to allow only a single round of (major) revision, making it important to carefully respond to all points
raised at this point. As per our 'scooping protection' policy, related or competing work appearing during the course of the
revision period will not affect our final decision on your study. Should you have additional questions linked to this decision, the
referee reports, or the revision guidelines, please do not hesitate to contact me.

Thank you again for the opportunity to consider this study for The EMBO Journal! | look forward to receiving your revision in due
time.

With kind regards,
Hartmut

Hartmut Vodermaier, PhD
Senior Editor, The EMBO Journal
h.vodermaier@embojournal.org

*** PLEASE NOTE: All revised manuscript are subject to initial checks for completeness and adherence to our formatting
guidelines. Revisions may be returned to the authors and delayed in their editorial re-evaluation if they fail to comply to the
following requirements (see also our Guide to Authors for further information):

1) Every manuscript requires a Data Availability section (even if only stating that no deposited datasets are included). Primary
datasets or computer code produced in the current study have to be deposited in appropriate public repositories prior to
resubmission, and reviewer access details provided in case that public access is not yet allowed. Further information:
embopress.org/page/journal/14602075/authorguide#dataavailability

2) Each figure legend must specify

- size of the scale bars that are mandatory for all micrograph panels

- the statistical test used to generate error bars and P-values

- the type error bars (e.g., S.E.M., S.D.)

- the number (n) and nature (biological or technical replicate) of independent experiments underlying each data point

- Figures may not include error bars for experiments with n<3; scatter plots showing individual data points should be used
instead.

3) Revised manuscript text (including main tables, and figure legends for main and EV figures) has to be submitted as editable
text file (e.g., .docx format). We encourage highlighting of changes (e.g., via text color) for the referees' reference.



4) Each main and each Expanded View (EV) figure should be uploaded as individual production-quality files (preferably in .eps,
tif, .jpg formats). For suggestions on figure preparation/layout, please refer to our Figure Preparation Guidelines:
http://bit.ly/EMBOPressFigurePreparationGuideline

5) Point-by-point response letters should include the original referee comments in full together with your detailed responses to
them (and to specific editor requests if applicable), and also be uploaded as editable (e.g., .docx) text files.

6) Please complete our Author Checklist, and make sure that information entered into the checklist is also reflected in the
manuscript; the checklist will be available to readers as part of the Review Process File. A download link is found at the top of
our Guide to Authors: embopress.org/page/journal/14602075/authorguide

7) All authors listed as (co-)corresponding need to deposit, in their respective author profiles in our submission system, a unique
ORCIiD identifier linked to their name. Please see our Guide to Authors for detailed instructions.

8) Please note that supplementary information at EMBO Press has been superseded by the 'Expanded View' for inclusion of
additional figures, tables, movies or datasets; with up to five EV Figures being typeset and directly accessible in the HTML
version of the article. For details and guidance, please refer to:
embopress.org/page/journal/14602075/authorguide#expandedview

9) Digital image enhancement is acceptable practice, as long as it accurately represents the original data and conforms to
community standards. If a figure has been subjected to significant electronic manipulation, this must be clearly noted in the figure
legend and/or the 'Materials and Methods' section. The editors reserve the right to request original versions of figures and the
original images that were used to assemble the figure. Finally, we generally encourage uploading of numerical as well as gel/blot
image source data; for details see: embopress.org/page/journal/14602075/authorguide#sourcedata

At EMBO Press, we ask authors to provide source data for the main manuscript 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.

Further information is available in our Guide For Authors:

https://www.embopress.org/page/journal/14602075/authorguide

In the interest of ensuring the conceptual advance provided by the work, we recommend submitting a revision within 3 months
(5th Feb 2024). Please discuss the revision progress ahead of this time with the editor if you require more time to complete the

revisions. Use the link below to submit your revision:

Link Not Available

Referee #2:

Collins et al present an exceptionally thorough study of effects of disease-associated UBA1 mutations on cellular and
biochemical functions.

Figure 1 builds on recent work from Beck and Werner on VEXAS syndrome, which has brought to the forefront the concept that
the essential gene at the foundation of most cellular ubiquitylation is mutated in disease. The authors identify additional UBA1
mutations in patients with severe inflammation. These impact on isoforms produced through ectopic expression in HEK 293T
cells, and in the absence of UBA1 at the nonpermissive temperature in ts CHO cells. There is an impact on total
polyubiquitinated proteins in this setting.

The authors assay the different functions of E1 in vitro in the context of isoform b expressed in E coli. There are effects of the
mutation on the kinetics of the adenlyation reaction, on formation of the ubiquitin thioester intermediate with E1, and on
formation of E2 ubiquitin thioester complexes in vitro and in cells. An unexpected finding is that some mutations cause ubiquitin
linkage to serines detected by band shifting in the presence of hydroxylamine and identified by mass spec. A478S forms an
oxyester at the mutation site. S621C promotes formation of oxyester at nearby S619. Finally, the authors also perform their
assays on UBA1 mutations that segregate with SMA and are associated with lung cancer in never smokers.

Overall, the study is interesting, The experiments are performed to a high standard. The manuscript is a pleasure to read and
the figures are both clear and beautiful. | have a few minor suggestions for the text and figures, and recommend publication in
EMBO J.



Minor comments:

1. It would be good to include the isoform expressed in E. coli and used for the biochemical assays in the main text.

2. The authors may wish to make it more clear that the rate of ubiquitin thioester formation to E1 is extremely fast and it is
difficult to assay for defects, which is why they needed to slow down the reaction. One question is why in Fig. 2g for S621C it
looks like a substantial loss in the gel at 37C but not reflected in the bar graph. The authors might want to select more
representative gels.

3. Although the author's interpretation that oxyester formation proceeds through the thioester intermediate makes sense, it is
nearly impossible to see buildup and loss of the intermediate during temporal reaction so this wasn't assayed. The authors may
wish to consider how to phrase this.

4. The authors should represent that the pKa is from simulations/calculations/predictions and not actually measured.

5. Is it absolutely clear that E1 muations cause SMA? | looked at the reference and it seems that this mutation segregates with
disease but am not certain causation is known. The authors should consider rewording.

6. Since isoform distribution could play a major role in function/dysfunction of the disease mutants, the authors should add this
to Figure 8 if possible.

Referee #3:

In this manuscript, Collins and colleagues examined the mechanistic basis of disease-causing mutations in UBA1. UBA1 is a key
mediator of ubiquitin signaling and disruption in UBA1 caused by somatic mutations, even in a small subset of cells, can results
in very dramatic disease phenotypes. VEXAS (vacuoles, E1, X-linked,autoinflammatory, somatic) syndrome, previously
described by some of the same authors, is a fascinating disease with a broad disease spectrum in itself. Variants in UBA1 has
also been linked to lung cancer and spinal muscular atrophy. Aside from the predominant mutation at Met41 associated with
VEXAS, little is known about how UBA1 variants affect gene function and contribute to pathology.

This manuscript provides a very comprehensive view of the different UBA1 variants associated with VEXAS, lung cancer and
SMA. They found that only the Met41 variants affected transcription of a cytoplasmic isoform while other VEXAS variants and
lung cancer variants affected transthioesterification. In contrast, the few SMA associated mutations seemed to be thermolabile.
This work improves the knowledge of the structural to function relationship of UBA1, and provides insight to the association with
various diseases. The experiments are rigorous, and the manuscript is generally well written, although perhaps a bit dense for
readers that are less familiar with ubiquitination. The schematics with the figures are helpful to follow along the series of complex
experiments. Overall, the work is important and advances our current understanding of the field.

This reviewer has a few minor suggestions for the authors to consider.

1. The in vitro and cellular system are supportive of the author's claims. However, | wonder if tissue specificity should be taken
into consideration when addressing genotype phenotype correlation. VEXAS is a disorder of myeloid cells, which is quite
different from lung cancer and SMA. There is the possibility that the VEXAS mutations won't have as much impact in the
affected cells in lung cancer and SMA. Addressing this is issue experimentally is complex and would be beyond the scope of the
paper, but this should be discussed as a limitation.

2. Beyond an association, the connection between mutation mechanisms and three disease phenotypes is unresolved. This
work describes different ways to result in UBA1 loss of function. At least in the context of VEXAS, inflammation is a hallmark of
the disease. Do the authors have insight on whether mutations that are thermolabile (therefore less associated with VEXAS)
also result in inflammation?

3. This paper discusses many UBA1 variants related to various disease phenotypes. It would be helpful to have a supplemental
table to reference with the various figures - mutation, frequency, associated phenotype, some assessment of pathogenicity by
CADD or equivalent prediction algorithm.

4. In many figure panels, some variants are highlighted in various colors. In many instances the reason for the highlight is not
clear from the text or legend. Please clarify.



1st Authors' Response to Reviewers 13th Dec 2023

Point-by-point response to reviewer’s comments:

Referee #2:

Collins et al present an exceptionally thorough study of effects of disease-associated
UBA1 mutations on cellular and biochemical functions.

Figure 1 builds on recent work from Beck and Werner on VEXAS syndrome, which has
brought to the forefront the concept that the essential gene at the foundation of most
cellular ubiquitylation is mutated in disease. The authors identify additional UBA1
mutations in patients with severe inflammation. These impact on isoforms produced
through ectopic expression in HEK 293T cells, and in the absence of UBA1 at the
nonpermissive temperature in ts CHO cells. There is an impact on total
polyubiquitinated proteins in this setting.

The authors assay the different functions of E1 in vitro in the context of isoform b
expressed in E coli. There are effects of the mutation on the kinetics of the adenlyation
reaction, on formation of the ubiquitin thioester intermediate with E1, and on formation
of E2 ubiquitin thioester complexes in vitro and in cells. An unexpected finding is that
some mutations cause ubiquitin linkage to serines detected by band shifting in the
presence of hydroxylamine and identified by mass spec. A478S forms an oxyester at
the mutation site. S621C promotes formation of oxyester at nearby S619. Finally, the
authors also perform their assays on UBAL1 mutations that segregate with SMA and are
associated with lung cancer in never smokers.

Overall, the study is interesting, The experiments are performed to a high standard. The
manuscript is a pleasure to read and the figures are both clear and beautiful. | have a
few minor suggestions for the text and figures, and recommend publication in EMBO J.

We thank the reviewer for their positive evaluation of our study as well as their
suggestions and comments, which we have addressed as described below.

Minor comments:

1. It would be good to include the isoform expressed in E. coli and used for the
biochemical assays in the main text.

We agree with the reviewer and have now updated the main text and material and
methods section to delineate that our study used UBA1b specifically, which is UBAL aa
41-1058.

2. The authors may wish to make it more clear that the rate of ubiquitin thioester
formation to E1 is extremely fast and it is difficult to assay for defects, which is why they
needed to slow down the reaction. One question is why in Fig. 2g for S621C it looks like
a substantial loss in the gel at 37C but not reflected in the bar graph. The authors might
want to select more representative gels.



We agree with the reviewer and have included a statement in the material and method
section explaining that reactions were slowed down on ice because at higher
temperature the thioester formation occurs too rapidly to observe defects. We also now
show a more representative immunoblot for the S621C mutant in figure 2G (n=5).

3. Although the author's interpretation that oxyester formation proceeds through the
thioester intermediate makes sense, it is nearly impossible to see buildup and loss of
the intermediate during temporal reaction so this wasn't assayed. The authors may wish
to consider how to phrase this.

We agree with the reviewer that due to the transient nature of the thioester
intermediates, it is extremely difficult to visualize their build up and loss during in vitro
reactions. We have acknowledged this fact in the text of the revised manuscript.
However, for both, UBA1 A478S and S621C, we believe that through combining
mutational analyses, mass spectrometry, and molecular dynamics simulations, we have
provided sufficient evidence for the proposed underlying mechanisms of oxyester
formation (Figure 3B-H; Figure 4B-H).

4. The authors should represent that the pKa is from
simulations/calculations/predictions and not actually measured.

We agree with the reviewer, and mentioned in the results part the pKa values were
calculated. To further delineate this point and highlight that these are predicted pKAs,
we have now edited the table in Figure 4G in the revised version of our manuscript.

5. Is it absolutely clear that E1 mutations cause SMA? | looked at the reference and it
seems that this mutation segregates with disease but am not certain causation is
known. The authors should consider rewording.

UBA1 mutations have been reported in X linked SMA in multiple publication (Ramser et
al., AJHG, 2009, PMID: 18179898). Additionally, morpholino studies in zebrafish have
demonstrated that loss of Ubal leads to neurodevelopmental defects (Powis et al, JCI
Insights, 2016, PMID: 27699224). Although these studies are limited by either a small
patient population, or lack of specific mutation testing, we think that there is sufficient
evidence to support the role of UBA1 in SMA. To address that lack of definitive proof
with specific knock-in animal models, we have changed the text to say SMA-associated
mutations throughout the manuscript.

6. Since isoform distribution could play a major role in function/dysfunction of the
disease mutants, the authors should add this to Figure 8 if possible.

We thank the reviewer for this comment. In Appendix Figure S1 of the revised version of
our manuscript (Supplementary Figure 2 in the old version of the manuscript), we have
added immunofluorescence for SMA- and lung cancer-associated UBA1 mutations and
do not identify any obvious alterations in subcellular localization. We have also included



this data in our summary heat map in Figure 8.
Referee #3:

In this manuscript, Collins and colleagues examined the mechanistic basis of disease-
causing mutations in UBAL. UBAL is a key mediator of ubiquitin signaling and disruption
in UBAL caused by somatic mutations, even in a small subset of cells, can results in
very dramatic disease phenotypes. VEXAS (vacuoles, E1, X-linked,autoinflammatory,
somatic) syndrome, previously described by some of the same authors, is a fascinating
disease with a broad disease spectrum in itself. Variants in UBAL has also been linked
to lung cancer and spinal muscular atrophy. Aside from the predominant mutation at
Met41 associated with VEXAS, little is known about how UBAL variants affect gene
function and contribute to pathology.

This manuscript provides a very comprehensive view of the different UBA1 variants
associated with VEXAS, lung cancer and SMA. They found that only the Met41 variants
affected transcription of a cytoplasmic isoform while other VEXAS variants and lung
cancer variants affected transthioesterification. In contrast, the few SMA associated
mutations seemed to be thermolabile. This work improves the knowledge of the
structural to function relationship of UBA1, and provides insight to the association with
various diseases. The experiments are rigorous, and the manuscript is generally well
written, although perhaps a bit dense for readers that are less familiar with
ubiquitination. The schematics with the figures are helpful to follow along the series of
complex experiments. Overall, the work is important and advances our current
understanding of the field.

This reviewer has a few minor suggestions for the authors to consider.

We thank the reviewer for their positive evaluation of our study as well as their
suggestions and comments, which we have addressed as described below.

Minor comments:

1. The in vitro and cellular system are supportive of the author's claims. However, |
wonder if tissue specificity should be taken into consideration when addressing
genotype phenotype correlation. VEXAS is a disorder of myeloid cells, which is quite
different from lung cancer and SMA. There is the possibility that the VEXAS mutations
won't have as much impact in the affected cells in lung cancer and SMA. Addressing
this is issue experimentally is complex and would be beyond the scope of the paper, but
this should be discussed as a limitation.

We completely agree with the reviewer that tissue specificity may drive some of the
disease and mutation specific manifestation. We are eager to address these questions
in future experiments. We clearly articulate these limitations and emerging questions in
the last paragraph of the discussion, which we have now expanded.

2. Beyond an association, the connection between mutation mechanisms and three
disease phenotypes is unresolved. This work describes different ways to result in UBA1
loss of function. At least in the context of VEXAS, inflammation is a hallmark of the



disease. Do the authors have insight on whether mutations that are thermolabile
(therefore less associated with VEXAS) also result in inflammation?

We thank the reviewer for raising this intriguing question. To date, thermolabile
mutations associated with lung cancer in never smokers and SMA have not been
observed in VEXAS patients. Thus, it remains unclear whether these mutations would
result in inflammation if present in the myeloid lineage. We are in the process of
developing relevant myeloid cell models and are excited to address this question
experimentally in the future, as results from these studies could inform on tissue-specific
functions of UBAL. In the revised version of our manuscript, we have added a sentence
to discuss this point in the last paragraph of the discussion.

3. This paper discusses many UBAL variants related to various disease phenotypes. It
would be helpful to have a supplemental table to reference with the various figures -
mutation, frequency, associated phenotype, some assessment of pathogenicity by
CADD or equivalent prediction algorithm.

We agree with the reviewer and have provided such a table listing all UBA1 mutations
studied in this manuscript in the new supplemental table 2. We reference this table in

the manuscript when we introduce the non-canonical VEXAS mutations and the SMA
and lung cancer-associated mutations.

4. In many figure panels, some variants are highlighted in various colors. In many
instances the reason for the highlight is not clear from the text or legend. Please clarify.

We thank the reviewer for pointing out these oversights. Throughout the manuscript, we
have labeled non-canonical VEXAS mutations in red, LCINS-associated mutations in
green, and SMA-associated mutations in blue. We have also highlighted other residues
of UBAL in different colors (e.g. the catalytic cysteine residue C632 in yellow and the
oxyester formation site S619 in UBA1 S621C in orange). In the revised version of our
manuscript, we have now updated all figure legends to define this color-coding scheme.



1st Revision - Editorial Decision 11th Jan 2024

Dr. Achim Werner
NIDCR/NIH

Stem Cell Biochemistry Unit
30 CONVENT DR MSC 4340
Bethesda, MD 20892-4340

11th Jan 2024

Re: EMBOJ-2023-115688R
Shared and Distinct Mechanisms of UBA1 Inactivation Across Different Diseases

Dear Achim,

Thank you for submitting your revised manuscript to The EMBO Journal. | have now carefully checked your responses to the
original comments, and referee 3 (see feedback below) has also looked at the manuscript once more. Given that all points have
been satisfactorily addressed, we shall be happy to accept the study for publication, as soon as a few remaining editorial issues
have been taken care of:

- Please upload separate text and figure files (1 file per each main and 1 per each EV figure). Figure legends should be at the
end of the main text file.

- On the abstract page of the manuscript, please reduce the number of keyword terms to 4-5, preferentially choosing general
terms.

- Please double-check all citations in the reference list, as some of them appear to be incomplete (lacking page/elocator
numbers). Also, please change the section header to "References”

- Please rename the Conflict of Interest section into "Disclosure and Competing Interests Statement”, in accordance with our
updated Guide to Authors (https://www.embopress.org/competing-interests(

- As we are switching from a free-text author contribution statement towards a more formal statement based on Contributor Role
Taxonomy (CRediT) terms, please remove the present Author Contribution section and instead specify each author's
contribution(s) directly in the Author Information page of our submission system during upload of the final manuscript. See
https://casrai.org/credit/ for more information.

- Please remove reviewer access information from the Data Availability section at this point, and ensure that data become
publicly accessible upon acceptance.

- Figure 4G has not been called out in the manuscript, please check (most likely, it has been mistakenly referenced as 5G?).

- For the 2 "Expanded View" tables, please include their legends in a separate tab of each of the XLSX spreadsheets. Also,
given that "Table EV2" has multiple tabs, it should be renamed as "Dataset EV1", making sure that also its callouts in the text
(and the naming inside the file) are updated accordingly.

- Please double-check to make sure to all relevant funding information in the manuscript is congruent with the info entered into
our submission system. (Missing in the system currently: the Jeffrey Modell Foundation, the Relapsing Polychondritis
Foundation, AAMDSIF, the Department of Defense (BMFRP- IDA HT9425-23-1-0507).

- Please provide suggestions for a short 'blurb’ text prefacing and summing up the conceptual aspect of the study in two
sentences (max. 250 characters), followed by 3-5 one-sentence 'bullet points' with brief factual statements of key results of the
paper; they will form the basis of an editor-written 'Synopsis' accompanying the online version of the article. Please also upload
a synopsis image, which can be used as a "visual title" for the synopsis section of your paper. The image should be in PNG or
JPG format, and please make sure that it remains in the modest dimensions of (exactly) 550 pixels wide and 300-600 pixels
high.

- Finally, during routine pre-acceptance checks, our data editors have raised the following queries regarding figures, data, and
legends, which | would ask you to address (ideally using track changes again):

* Please note that in figure 1f; there is a mismatch between the annotated p values in the figure legend and the annotated p
values in the figure file that should be corrected.

* Please note that information related to n is missing in the legends of figure 4f; EV 1b; EV 4e-g.

* Please note that the error bars are not defined in the legends of figure 4f; EV 1b; Ev 4e-g.



* Please note that the measure of center for the error bars needs to be defined in the legends of figures 1f; 2d-e, h; 5¢-e; 6d-;
7f.
* Please note that scale bar and its definition are missing for figure EV 1d.

| am therefore returning the manuscript to you for a final round of minor revision, to allow you to make these modifications and
upload the revised files. Once we will have received them, we should be ready to swiftly proceed with formal acceptance and
production of the manuscript.

With best regards,
Hartmut

Hartmut Vodermaier, PhD
Senior Editor, The EMBO Journal
h.vodermaier@embojournal.org

*** PLEASE NOTE: All revised manuscript are subject to initial checks for completeness and adherence to our formatting
guidelines. Revisions may be returned to the authors and delayed in their editorial re-evaluation if they fail to comply to the
following requirements (see also our Guide to Authors for further information):

1) Every manuscript requires a Data Availability section (even if only stating that no deposited datasets are included). Primary
datasets or computer code produced in the current study have to be deposited in appropriate public repositories prior to
resubmission, and reviewer access details provided in case that public access is not yet allowed. Further information:
embopress.org/page/journal/14602075/authorguide#dataavailability

2) Each figure legend must specify

- size of the scale bars that are mandatory for all micrograph panels

- the statistical test used to generate error bars and P-values

- the type error bars (e.g., S.E.M., S.D.)

- the number (n) and nature (biological or technical replicate) of independent experiments underlying each data point

- Figures may not include error bars for experiments with n<3; scatter plots showing individual data points should be used
instead.

3) Revised manuscript text (including main tables, and figure legends for main and EV figures) has to be submitted as editable
text file (e.g., .docx format). We encourage highlighting of changes (e.g., via text color) for the referees' reference.

4) Each main and each Expanded View (EV) figure should be uploaded as individual production-quality files (preferably in .eps,
tif, .jpg formats). For suggestions on figure preparation/layout, please refer to our Figure Preparation Guidelines:
http://bit.ly/EMBOPressFigurePreparationGuideline

5) Point-by-point response letters should include the original referee comments in full together with your detailed responses to
them (and to specific editor requests if applicable), and also be uploaded as editable (e.g., .docx) text files.

6) Please complete our Author Checklist, and make sure that information entered into the checklist is also reflected in the
manuscript; the checklist will be available to readers as part of the Review Process File. A download link is found at the top of
our Guide to Authors: embopress.org/page/journal/14602075/authorguide

7) All authors listed as (co-)corresponding need to deposit, in their respective author profiles in our submission system, a unique
ORCID identifier linked to their name. Please see our Guide to Authors for detailed instructions.

8) Please note that supplementary information at EMBO Press has been superseded by the 'Expanded View' for inclusion of
additional figures, tables, movies or datasets; with up to five EV Figures being typeset and directly accessible in the HTML
version of the article. For details and guidance, please refer to:
embopress.org/page/journal/14602075/authorguide#expandedview

9) Digital image enhancement is acceptable practice, as long as it accurately represents the original data and conforms to
community standards. If a figure has been subjected to significant electronic manipulation, this must be clearly noted in the figure
legend and/or the 'Materials and Methods' section. The editors reserve the right to request original versions of figures and the
original images that were used to assemble the figure. Finally, we generally encourage uploading of numerical as well as gel/blot
image source data; for details see: embopress.org/page/journal/14602075/authorguide#sourcedata



At EMBO Press, we ask authors to provide source data for the main manuscript 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.

Further information is available in our Guide For Authors:
https://www.embopress.org/page/journal/14602075/authorguide

In the interest of ensuring the conceptual advance provided by the work, we recommend submitting a revision within 3 months
(10th Apr 2024). Please discuss the revision progress ahead of this time with the editor if you require more time to complete the
revisions. Use the link below to submit your revision:

Link Not Available

Referee #3:

The authors have addressed my critiques. | congratulate them on this impressive study.



2nd Revision - Editorial Decision 29th Jan 2024

Dr. Achim Werner
NIDCR/NIH

Stem Cell Biochemistry Unit
30 CONVENT DR MSC 4340
Bethesda, MD 20892-4340

29th Jan 2024

Re: EMBOJ-2023-115688R1

Shared and Distinct Mechanisms of UBA1 Inactivation Across Different Diseases
Dear Achim,

Thank you for submitting your final revised manuscript for our consideration. | am pleased to inform you that we have now
accepted it for publication in The EMBO Journal.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/14602075/authorguide#chargesguide

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates.

Thank you again for this contribution to The EMBO Journal and congratulations on a successful publication! Please consider us
again in the future for your most exciting work.

With kind regards,
Hartmut
Hartmut Vodermaier, PhD

Senior Editor, The EMBO Journal
h.vodermaier@embojournal.org




EMBO Press A Checklist

Corresponding Author Name: Achim Werner

Journal Submitted to: The EMBO Journal

Manuscript Number: EMBOJ-2023-115688

Reporting Checklist for Life Science Articles (updated January
This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in
transparent reporting in the life sciences (see Statement of Task: 10.31222/0sf.io/9sm4x). Please follow the journal's guidelines in preparing your

Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures

1. Data

The data shown in figures should satisfy the following conditions:
— the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate

L

and unbiased manner.

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical
if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.

Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data

2. Captions
Each figure caption should contain the following information, for each panel where they are relevant:
a specification of the experimental system investigated (eg cell line, species name).
the assay(s) and method(s) used to carry out the reported observations and measurements.
an explicit mention of the biological and chemical entity(ies) that are being measured.
an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including
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how many animals, litters, cultures, etc.).

— a statement of how many times the experiment shown was independently replicated in the laboratory.
— definitions of statistical methods and measures:
- common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney tests, can be
unambiguously identified by name only, but more complex techniques should be described in the methods section;
- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?
- exact statistical test results, e.g., P values = x but not P values < x;
- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m.
Please complete ALL of the questions below.
Select "Not Applicable" only when the requested information is not relevant for your study.
Materials

Newly Created Materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions
apply?

Yes

Material and Methods, Data Availability Section, no restrictions

Antibodies

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

Material and Methods, Proteins, antibodies and other reagents section

DNA and RNA sequences

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the
sequences.

Cell materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number

in repository OR supplier name, catalog number, clone number, and/OR Yes Material and Methods, Cell lines, media, and transfections section
RRID.

Primary cultures: Provide species, strain, sex of origin, genetic Not applicable

modification status. pp

Report if the cell lines were recently authenticated (.g., by STR profiling) Yes Material and Methods, Cell lines, media, and transfections section

and tested for mycoplasma contamination.

Experimental animals

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

Laboratory animals or Model organisms: Provide species, strain, sex,
age, genetic modification status. Provide accession number in repository
OR supplier name, catalog number, clone number, OR RRID.

not applicable

Animal observed in or captured from the field: Provide species, sex,
and age where possible.

not applicable

Please detail housing and husbandry conditions.

not applicable

Plants and microbes

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section;

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

not applicable

Microbes: provide species and strain, unique accession number if
available, and source.

not applicable

Human research participants

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section;

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

Yes

Table 1, Table EV1

Core facilities

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in

the acknowledgments section?

Yes

Acknowledgments

Design



Study protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section;

If study protocol has been pre-registered, provide DOI in the
manuscript. For clinical trials, provide the trial registration number OR
cite DOI.

Not applicable

Report the clinical trial registration number (at ClinicalTrials.gov or
equivalent), where applicable.

Not applicable

Laboratory protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Not applicable

Experimental study design and statistics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

Include a statement about sample size estimate even if no statistical
methods were used.

Yes

Material and Methods, Quantification and statistical analysis section

Were any steps taken to minimize the effects of subjective bias when
allocating animals/samples to treatment (e.g. randomization
procedure)? If yes, have they been described?

Not applicable

Include a statement about blinding even if no blinding was done.

Material and Methods, Quantification and statistical analysis section

Describe inclusion/exclusion criteria if samples or animals were
excluded from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due
to attrition or intentional exclusion and provide justification.

Not applicable

For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe
any methods used to assess it. Is there an estimate of variation within
each group of data? Is the variance similar between the groups that are
being statistically compared?

Material and Methods, Quantification and statistical analysis section

Sample definition and in-laboratory replication

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was
replicated in laboratory.

Yes

Fitgure legends

In the figure legends: define whether data describe technical or
biological repl

Yes

Figure legends

Ethics

Ethics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availabilty Section)

Studies involving human participants: State details of authority
granting ethics approval (IRB or equivalent committee(s), provide
reference number for approval

Yes

Material and Methods, Human Subjects section

Studies involving human participants: Include a statement confirming
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.

Material and Methods, Human Subjects section

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Material and Methods, Human Subjects section

Studies involving experimental animals: State details of authority
granting ethics approval (IRB or equivalent committee(s), provide
reference number for approval. Include a statement of compliance with
ethical regulations.

Not applicable

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were
required, explain why.

Not applicable

Dual Use Research of Concern (DURC)

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https:/A gov/sat/list.htm

Not applicable

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

Not applicable

If a study is subject to dual use research of concern regulations, is the
name of the authority granting approval and reference number for the
regulatory approval provided in the manuscript?

Not applicable

Report

ing

requiring specific guidelines and recommendations to complement MDAR.

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about

Adherence to community standards

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

Not applicable

Data A

For tumor marker prognostic studies, we recommend that you follow
the REMARK reporting guidelines (see link list at top right). See author
guidelines, under ‘Reporting Guidelines’. Please confirm you have
followed these guidelines.

Not applicable

For phase Il and Il randomized controlled trials, please refer to the
CONSORT flow diagram (see link list at top right) and submit the
CONSORT checklist (see link list at top right) with your submission. See
author guidelines, under ‘Reporting Guidelines’. Please confirm you have
submitted this list.

Not applicable

wvailability

Data availability

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's
guidelines (see 'Data Deposition' section) and the respective accession
numbers provided in the Data Availability Section?

Yes

Data Availability Section

Were human clinical and genomic datasets deposited in a public
access-controlled repository in accordance to ethical obligations to the
patients and to the applicable consent agreement?

Not applicable

Are computational models that are central and integral to a study
available without restrictions in a machine-readable form? Were the
relevant accession numbers or links provided?

Not applicable

If publicly available data were reused, provide the respective data

citations in the reference list.

Not applicable
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