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May 25, 20231st Editorial Decision

May 25, 2023 

Re: Life Science Alliance manuscript #LSA-2023-02129-T 

Dr. Yoshihiko Miyata 
Kyoto University 
Graduate School of Biostudies, Department of Cell and Developmental Biology 
Yoshida Hon-machi 
Room 304, Research Building No.16 
Sakyo-ku, Kyoto 606-8501 
Japan 

Dear Dr. Miyata, 

Thank you for submitting your manuscript entitled "Identification of FAM53C as a suppressive binding protein of a
neurodevelopmental disorders-related kinase DYRK1A" 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://lsa.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)): 

The authors have mechanistically characterized FAM53C as a new DYRK1-interacting protein with unique properties. Most
importantly, they demonstrate that FAM53C binds to the catalytic domain of DYRK1A and strongly reduces the kinase activity,
and that FAM53C anchors DYRK1, together with its binding partner DCAF7, in the cytoplasm, thereby inhibiting the nuclear
functions of this protein kinase. These results represent not only the very first functional characterization of FAM53C, which has
not yet been studied in a single scientific publication, but also provide interesting clues about the cellular mechanism which may
play an important role in the regulation of the protein kinases and DYRK1B. The discussion offers an inspiring hypothesis to
explain the marked gene dosage effect of DYRK1A that underlies its role in Down syndrome. 
Overall, the study is well conducted and supports the conclusions drawn by the authors. The mechanistic experiments rely on
overexpressed proteins, but the fact that FAM53C indeed associates with DYRK1A at endogenous expression levels has
already been repeatedly shown in DYRK1A interactome screens. The experiments that characterize the binding events that
underlie the FAM53C/DYRK1/DCAF7 complex are convincing (Fig. 2-6), as well as the effect on DYRK1A activity (Fig. 5) and
the subcellular localization experiments (Fig. 7-8). The manuscript is well organized and understandable, in spite of considerable
language errors and uncommon phrasing. Several paragraphs are verbose and lengthy and merit focusing. I recommend
language improvement. 

Specific comments: 

Title: 
"Identification of FAM53C as a suppressive binding protein of a neurodevelopmental disorders-related kinase DYRK1A" 

The term "suppressive binding protein" can only be understood after reading of the report and is not helpful in the title. It is not
clear what is suppressed by FAM53C? 

Introduction: 
In my opinion, the general part on the importance of DYRK1A physiology and pathology has a review-like character rather than
introducing into the specific research objective of this study. e.g., 6 references are cited just to support the role of DYRK1A in
diabetes mellitus. I suggest to condense this part and delete many of the references and maybe rather include the information
that DYRK1A has not only nuclear but also cytoplasmic substrates. Among many other examples, mitochondrial TOM70 is
considered an important substrate of DYRK1A, which should be considered when discussing the role of FAM53C as a regulator
of the balance between nuclear and cytoplasmic DYRK1A. 

Figure 1, page5, page 13. This figure provides minimal useful or new information but illustrates data from other papers and
databases. Fig 1 shows that FAM53C was already identified - but not verified - as interaction partner of DYRK1A and that it is
predicted to be an unstructured protein with a few phosphorylation sites. The paragraph on the Bioplex databases (page 5) is
lengthy. The fact that FAM53C/DCAF7 and both DYRK1A and DYRK1B were identified as binding proteins can be stated in a
one sentence. 
(minor comment: the alphafold color code missing in the panel C, in contrast to the text no "high" confidence structural element
is present). 

Fig. 1A, page 13: The discussion of the potential phosphorylation of FAM53C by DYRK1A does not interpret results of the
present study, not really informative and rather speculative. Fig 1A shows results from a previous study, and it is not clear to me
whether or how the observed phosphosites are related to the DYRK1A or are dependent on DYRK1A. There are no kinase
assays in vitro or in cells other the TAU assay in the present study. Given that there seems to be no further experimental
evidence, the discussion can be limited to a comment that FAM53C may be phosphorylated by DYRK1, maybe with a
speculative comment that this could promote 14-3-3 interaction (with unknown consequences, however). 



In Fig8, DCAF7/WDR68 is just labeled "WDR68". Generally the authors use both names of the protein in the text and in the
labelling of the figures, which is an acceptable decision. When only one designation is used, it should be the official gene name,
i.e. DCAF7.

Fig 10 A is overdone, a small scheme like in Fig 6 would be sufficient 

Language: There are significant language problems, e.g. use of articles. 
Here are selected examples from the abstract: 
"A protein kinase" The indefinite article is not correct 
"encoded in" should read "encoded on" 
"major contributor for" should read "major contributor to" 
"the protein kinase activity of DYRK1A to itself" autophosphorylation activity 
"FAM53C is thus a binding suppressor of DYRK1A" "binding suppressor" is not an established term 
"in the normal brain tissues" should read "in normal brain tissue" 
"gene expression modification caused by DYRK1A" "regulation" rather than modification sound more appropriate) 
page 13: "trisomization" this term is quite unusual and should not be used for genes (but for chromosomes) 

Introduction: 
"pleiotropic substrates" do the authors really want to say that the substrates are pleiotropic? 
"in our brain" in human brain 
Discussion (1 sentence) "most major binding partner" 

"Two other proteomic approaches have suggested FAM53C as a DYRK1A-interactor" "identified" would be more appropriate
than "suggested". 

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

The current manuscript shed light on the interaction of FAM53C with DYRK1A and DCAF7/WDR68 and proposed the regulatory
function of the interaction by controlling DYRK1A localization in the cytoplasm. It also gives some information about interaction
with DYRK1B. 
The experiments are well described and supported the main conclusion about the binding of FAM53C to the Kinase domain of
DYRK1A regulating its kinase effect on TAU/MAPT. Some questions are still open: 
1) Are DYRK1A or 1B able to phosphorylate FAM53C?
2) all the cellular conclusions are based on overexpression in COS7 and NIH3T3 immortalized cells and thus should be
tempered when speaking about dosage effect in Down syndrome. IN particular, accumulation of DYRK1A in brain neurons has
been reported in the cytoplasm... Thus, this fact, reported by several publications, should be considered while discussing the
role of FAM53C in DS.



1st Authors' Response to Reviewers           August 18, 2023
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---------------------------------------------------------------------------------------------- 

Reviewer #1 

We sincerely appreciate the insightful comments of the reviewer for our manuscript.  We have 
significantly modified the text according to the suggestion of the reviewer as shown below: 

> Title:
> The term "suppressive binding protein" can only be understood after reading of the
> report and is not helpful in the title. It is not clear what is suppressed by FAM53C?

We replaced “suppressive binding protein” with “cytosolic-anchoring inhibitory binding 
protein”.  Due to the character number limitation of the Journal, we deleted “a 
neurodevelopmental disorders-related” from the title.  We believe that the new title now 
indicates more clearly that FAM53C suppresses the nuclear localization and kinase activity of 
DYRK1A. 

> Introduction:
> In my opinion, the general part on the importance of DYRK1A physiology and
> pathology has a review-like character rather than introducing into the specific research
> objective of this study. e.g., 6 references are cited just to support the role of DYRK1A
> in diabetes mellitus.
> I suggest to condense this part and delete many of the references and maybe rather
> include the information that DYRK1A has not only nuclear but also cytoplasmic
> substrates.  Among many other examples, mitochondrial TOM70 is considered
> an important substrate of DYRK1A, which should be considered when discussing
> the role of FAM53C as a regulator of the balance between nuclear and cytoplasmic
> DYRK1A.

We shortened the first section of the introduction and deleted many references there according 
to the reviewer’s suggestion.  Two recent review articles are added instead.  In addition, we 
added text and references emphasizing the cytoplasmic role of DYRK1A.  In particular, we 
now refer to TOM70 as a cytoplasmic substrate of DYRK1A in the introduction, suggesting 
physiological importance of cytosolic function of DYRK1A.  We deeply appreciate the 
reviewer for this informative suggestion.  We believe that the revised introduction is more 
condensed, showing the specific research objective of this study more clearly. 
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> Figure 1, page5, page 13. This figure provides minimal useful or new information but
> illustrates data from other papers and databases. Fig 1 shows that FAM53C was
> already identified - but not verified - as interaction partner of DYRK1A and that it is
> predicted to be an unstructured protein with a few phosphorylation sites.
> The paragraph on the Bioplex databases (page 5) is lengthy. The fact that
> FAM53C/DCAF7 and both DYRK1A and DYRK1B were identified as binding proteins
> can be stated in a one sentence.

We agree with the reviewer that Figure 1 is based mostly on already obtained data except the 
newly-identified phosphorylation sites of FAM53C.  As the reviewer wrote, this manuscript is 
the very first functional characterization of FAM53C, therefore, we believe it would be helpful 
to include the sequential and structural overview as well as the interaction network of FAM53C. 
According to the reviewer’s suggestion, we have significantly shortened the paragraph on the 
Bioplex analysis. 

> minor comment: the alphafold color code missing in the panel C, in contrast to the text
> no "high" confidence structural element is present).

The color code is now added in Figure 1C. 

> Fig. 1A, page 13: The discussion of the potential phosphorylation of FAM53C by
> DYRK1A does not interpret results of the present study, not really informative and
> rather speculative. Fig 1A shows results from a previous study, and it is not clear to
> me whether or how the observed phosphosites are related to the DYRK1A or are
> dependent on DYRK1A. There are no kinase assays in vitro or in cells other the TAU
> assay in the present study. Given that there seems to be no further experimental
> evidence, the discussion can be limited to a comment that FAM53C may be
> phosphorylated by DYRK1, maybe with a speculative comment that this could promote
> 14-3-3 interaction (with unknown consequences, however).

We agree with the reviewer that there is no clear evidence that shows direct phosphorylation of 
FAM53C with DYRK1A.  We therefore deleted and modified sentences suggesting the 
phosphorylation of FAM53C by DYRK1A in the revised manuscript.  We hope that we may 
examine DYRK1-dependent phosphorylation of FAM53C in our future studies. 
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> In Fig8, DCAF7/WDR68 is just labeled "WDR68". Generally the authors use both
> names of the protein in the text and in the labelling of the figures, which is an
> acceptable decision. When only one designation is used, it should be the official gene
> name, i.e. DCAF7.

We corrected Fig 8 and now all the labels are shown as DCAF7/WDR68. 

> Fig 10 A is overdone, a small scheme like in Fig 6 would be sufficient

We deleted Fig 10A in the revised manuscript according to the suggestion of the reviewer. 

> Language: There are significant language problems, e.g. use of articles.
> Here are selected examples from the abstract:
> "A protein kinase" The indefinite article is not correct
> "encoded in" should read "encoded on"
> "major contributor for" should read "major contributor to"
> "the protein kinase activity of DYRK1A to itself" autophosphorylation activity
> "FAM53C is thus a binding suppressor of DYRK1A" "binding suppressor" is not an
> established term
> "in the normal brain tissues" should read "in normal brain tissue"
> "gene expression modification caused by DYRK1A" "regulation" rather than
> modification sound more appropriate)
> page 13: "trisomization" this term is quite unusual and should not be used for genes
> (but for chromosomes)

> Introduction:
> "pleiotropic substrates" do the authors really want to say that the substrates are
> pleiotropic?
> "in our brain" in human brain
> Discussion (1 sentence) "most major binding partner"

> "Two other proteomic approaches have suggested FAM53C as a DYRK1A-interactor"
> "identified" would be more appropriate than "suggested".

We deeply appreciate the reviewer for pointing out language problems in our manuscript.  We 
have corrected all the above points according to the suggestion of the reviewer. 
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---------------------------------------------------------------------------------------------- 

Reviewer #2 

> Some questions are still open:
> 1) Are DYRK1A or 1B able to phosphorylate FAM53C?

As pointed out by both the reviewers, this is one of major remaining subjects that we did not 
fully examine in this manuscript.  We speculated that DYRK1A and DYRK1B may 
phosphorylate FAM53C based on the fact that one of the phosphorylation sites (Ser86) we have 
identified in FAM53C matches the DYRK1A substrate consensus sequence.  However, we 
don’t have experimental results showing direct phosphorylation of FAM53C by DYRK1A, so 
we deleted and modified speculative sentences in the revised manuscript according to the 
suggestion of reviewers. 

To answer the question raised by the reviewer #2, we newly conducted several preliminary 
experiments.  We co-expressed 3xFLAG-tagged DYRK1A or DYRK1B with GFP-tagged 
FAM53C in cultured cells and examined if DYRK1 expression induces a SDS-PAGE mobility 
shift (suggesting phosphorylation) of FAM53C.  When the expression of DYRK1 is low 
(DYRK1A), the co-expression of FAM53C inhibited DYRK1 activity, therefore, FAM53C was 
not phosphorylated.  This is in good agreement with our results shown in this manuscript that 
FAM53C inhibits DYRK1 activity (Figure 5).  On the other hand, very high overexpression of 
DYRK1 (kinase-active version of DYRK1B) induced the mobility up-shift of FAM53C in a 
kinase-activity dependent manner, suggesting DYRK1-induced FAM53C phosphorylation in 
cells.  This observation is in cultured cells, so there may be intermediating protein kinase(s) 
that phosphorylate(s) FAM53C in a DYRK1-dependent manner.  To prove the direct 
phosphorylation of FAM53C in vitro with purified components, we have tried to obtain 
bacterially-expressed purified FAM53C.  However, GST-FAM53C expressed in E.coli was 
observed to be highly degraded in an insoluble fraction even at lower culture temperatures with 
protease-deficient host cells, and we are still not able to get pure full length FAM53C after 
optimization trials.  This is not surprising considering the predicted highly disordered property 
of FAM53C (Figure 1C).  Therefore, we still have not yet revealed clearly if DYRK1 directly 
phosphorylates FAM53C.  We hope that we can continue working on this subject in the future. 

> 2) all the cellular conclusions are based on overexpression in COS7 and NIH3T3
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> immortalized cells and thus should be tempered when speaking about dosage effect in
> Down syndrome. IN particular, accumulation of DYRK1A in brain neurons has been
> reported in the cytoplasm... Thus, this fact, reported by several publications, should be
> considered while discussing the role of FAM53C in DS.

We agree with the reviewer that our findings are based on the experiments conducted with 
overexpressed immortalized cell lines, thus, the obtained conclusions should not immediately be 
applied to natural Down syndrome brains.  We added one sentence to clarify this point at the 
end of the discussion.  In addition, we have included two additional references showing the 
accumulation of DYRK1A in brain neurons in the Introduction and Discussion according to the 
suggestion of the reviewer. 



September 19, 20231st Revision - Editorial Decision

September 19, 2023 

RE: Life Science Alliance Manuscript #LSA-2023-02129-TR 

Dr. Yoshihiko Miyata 
Kyoto University 
Graduate School of Biostudies, Department of Cell and Developmental Biology 
Yoshida Hon-machi 
Room 304, Research Building No.16 
Sakyo-ku, Kyoto 606-8501 
Japan 

Dear Dr. Miyata, 

Thank you for submitting your revised manuscript entitled "Identification of FAM53C as a cytosolic-anchoring inhibitory binding
protein of the kinase DYRK1A". 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 the Twitter handle of your host institute/organization as well as your own or/and one of the authors in our system
-please remove the Character count and Word count from the manuscript file
-please add a callout for Figure 8G to your main manuscript text

Figure checks: 
-please include scale bars for Figures 7 and 8

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://lsa.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.lsajournal.org 

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

The authors have adequately addressed my concerns and revised the manuscript accordingly. 

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

The authors have answered all my comments and concerns. 



September 26, 20232nd Revision - Editorial Decision

September 26, 2023 

RE: Life Science Alliance Manuscript #LSA-2023-02129-TRR 

Dr. Yoshihiko Miyata 
Kyoto University 
Graduate School of Biostudies, Department of Cell and Developmental Biology 
Yoshida Hon-machi 
Room 304, Research Building No.16, Kyoto University 
Sakyo-ku, Kyoto 606-8501 
Japan 

Dear Dr. Miyata, 

Thank you for submitting your Research Article entitled "Identification of FAM53C as a cytosolic-anchoring inhibitory binding
protein of the kinase DYRK1A". 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. I 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.lsajournal.org 
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