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1st Editorial Decision September 11, 2023

September 11, 2023

Re: Life Science Alliance manuscript #LSA-2023-02247-T

Yi Lin

Shanghai Jiao Tong University

Shanghai, China

Dear Dr. Lin,

Thank you for submitting your manuscript entitled "DOCK1 insufficiency disrupts trophoblast function and pregnancy disorders
via DUSP4-ERK pathway" 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,

Novella Guidi, PhD

Scientific Editor
Life Science Alliance

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 the present study, authors investigated the role of DOCK1 in trophoblast function and pregnancy outcomes, uncovering its
association with recurrent spontaneous abortion (RSA) and extravillous trophoblasts (EVTs). The deficiency of DOCK1 disrupts
DUSP4 degradation, thereby affecting the ERK pathway, EVT migration, and invasion. Inhibiting DOCK1 leads to miscarriage
through the DUSP4/ERK pathway, underscoring its significance in addressing pregnancy disorders like RSA and preeclampsia.
The manuscript is effectively written, engaging, and easy to comprehend. Overall, the experimental design, methodology,
statistical analysis, and presentation of results provide compelling support. Nevertheless, there are concerns regarding certain
aspects of the manuscript, which are elaborated below: Was there any impact on the cell cycle/polyploidization due to the
inhibition of DOCK1 or TBOPP? Figure 3: Kindly verify the expression of DOCKT1 in cytosolic and nuclear fractions of HTR8 and
JAR cells.

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

This is a well-written manuscript and appropriately designed study looking at the role of DOCK1 pathway associated with RSA.
Authors found DOCK1 is reduced at the trophoblast compartment of the RSA placenta, therefore, used HTR8 cell line to
characterize cellular functions. Authors derived HTR8 lines with overexpressed and knockdown of DOCK1, and characterized
cell proliferation and invasion and found DOCK1 overexpression increases degradation of the DUSP through ubiquitin-
proteasome system, leading to inactivation of ERK signaling pathways. Authors also performed in vivo experiments using
DOCK1 inhibitor TBOPP, and found that mice treated with TBOPP showed increased rate of embryo resorption compared to the
control. Overall, the manuscript is well-written. | have very little comments for this manuscript summarized below.

1) Figure 6C is difficult to see. DAPI is faint and cannot tell which are nuclear and which are cytoplasmic staining.

2) In vivo mouse experiments is very exciting, however, authors only examined the protein expression of key markers, DUSP4,
HUWET1, ERK etc, that authors have studied across the manuscript. The issues | have is that whether the treatment of DOCK1
inhibitor is mimicking the RSA pathophysiology or just killing the cells and led to embryo resorption. Just from this experiment,
authors cannot rule out/draw the conclusion whether the drugs have the effect on the embryo development, or the actual
trophoblastic abnormalities led to the abortion. Authors should consider looking into other cellular phenotypes such as cell
proliferation and cell invasion in the mouse placenta to confirm the cellular phenotype is also seen in the TBOPP cases.



1st Authors' Response to Reviewers October 29, 2023

Reviewers' Comments to Author:
Reviewer #1 (Comments to the Authors (Required)):

In the present study, authors investigated the role of DOCKI1 in trophoblast function and
pregnancy outcomes, uncovering its association with recurrent spontaneous abortion (RSA)
and extravillous trophoblasts (EVTs). The deficiency of DOCKI1 disrupts DUSP4 degradation,
thereby affecting the ERK pathway, EVT migration, and invasion. Inhibiting DOCK1 leads to
miscarriage through the DUSP4/ERK pathway, underscoring its significance in addressing
pregnancy disorders like RSA and preeclampsia. The manuscript is effectively written,
engaging, and easy to comprehend. Overall, the experimental design, methodology, statistical
analysis, and presentation of results provide compelling support. Nevertheless, there are
concerns regarding certain aspects of the manuscript, which are elaborated below: Was there
any impact on the cell cycle/polyploidization due to the inhibition of DOCK1 or TBOPP?
Figure 3: Kindly verify the expression of DOCKI in cytosolic and nuclear fractions of HTRS8
and JAR cells.

Response: We express our sincere gratitude for your thoughtful review and constructive
comments on our manuscript.

Addressing your concerns:
1. Impact on the Cell Cycle/Polyploidization Due to the Inhibition of DOCK1 or TBOPP:

We appreciate your inquiry regarding the impact on the cell cycle and polyploidization due to
the inhibition of DOCK1 or TBOPP. To answer your question, we employed flow cytometry
to analyze the cell cycle distribution of treated cells. Cells were stained with propidium iodide
(PI) post-treatment and were subsequently analyzed using flow cytometry to determine the
proportion of cells in different phases of the cell cycle. In our experiments with HTR-8 and
JAR cells, we observed that the inhibition of DOCKI1 or TBOPP induced cell cycle arrest at
the GO/G1 phase, and a concurrent reduction in the S phase was observed. The relationship
between cell proliferation and the cell cycle is intrinsic. This cycle begins with the GO/G1
phase, where the cell prepares for DNA synthesis, continues through the S phase, where DNA
synthesis actually occurs, and finally into the G2 and M phases, which culminate in cell
division. Any interruption or arrest, such as what we observed in the G0/G1 phase due to
DOCKI1 inhibition, can have effect on the overall proliferative capacity of the cell. The
inhibition of DOCKI1 exerts a multifaceted impact. Not only does it attenuate the proliferation
capacity of trophoblast cells by directly impeding their growth, but it also disrupts the natural
progression of the cell cycle, especially stalling it in the GO/G1 phase. We have incorporated
this additional data and a comprehensive discussion in the manuscript for your pertinent
question. Kindly refer to Fig 2D-E and Fig S2D-E the accompanying text on Page 6, Line
142-152 for the added information.
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Fig 2D-E. DOCKI1 modulates cell cycle progression in HTR-8 cells. (D) Flow cytometry
analysis showing the distribution of HTR-8 cells among G0/G1-, S- and G2/M-phases after
DOCKI knockout (Left), and percentage analysis of cells in each phase relative to the total
(Right). (E) After HTR-8 cells were treated with DOCKI1 inhibitor 10 uM TBOPP for 24 h,
cell cycle distribution was analyzed by flow cytometry (Left). The respective percentages of
cells in each phase are presented (Right).
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Fig S2D-E. DOCKI1 modulates cell cycle progression in JAR cells. (D) Flow cytometry
analysis showing cell cycle distribution for JAR cells after DOCKI1 inhibition (Left) and the



relative percentage analysis (Right). (E) JAR cells were treated with 10 uM TBOPP for 24 h.
The distribution of cell cycle was analyzed by flow cytometry (Left). The relative percentages
of cells in each phase are depicted (Right).

2. Figure 3: Kindly verify the expression of DOCKI1 in cytosolic and nuclear fractions of
HTRS8 and JAR cells.

Response: Utilizing the nuclear-cytosolic fractionation kit, we assessed DOCKI1 protein
levels in both HTR-8 and JAR cells. Our findings indicated that DOCKI1 was expressed in
both the cytosolic and nuclear fractions. In the knockout or inhibition groups, DOCKI1
expression was nearly undetectable in both the nuclear and cytosolic fractions. We have made
corresponding amendments to Figure 4A and 4B. (Due to the inclusion of additional images
related to the cell cycle experiment, we made slight adjustments to the figure arrangement,
adding a new figure. As a result, the figure originally referred to by the reviewer as Figure 3
has been updated to Figure 4.)
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We hope that these revisions adequately address your comments and facilitate the
manuscript's progression to the next stage. Thank you for your suggestions again.

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

This is a well-written manuscript and appropriately designed study looking at the role of
DOCKI1 pathway associated with RSA. Authors found DOCKI1 is reduced at the trophoblast
compartment of the RSA placenta, therefore, used HTRS8 cell line to characterize cellular
functions. Authors derived HTRS lines with overexpressed and knockdown of DOCKI1, and
characterized cell proliferation and invasion and found DOCKI1 overexpression increases
degradation of the DUSP through ubiquitin-proteasome system, leading to inactivation of
ERK signaling pathways. Authors also performed in vivo experiments using DOCKI
inhibitor TBOPP, and found that mice treated with TBOPP showed increased rate of embryo



resorption compared to the control. Overall, the manuscript is well-written. I have very little
comments for this manuscript summarized below.

1) Figure 6C is difficult to see. DAPI is faint and cannot tell which are nuclear and which are
cytoplasmic staining.

Response: We sincerely thank you for your dedicated time and constructive feedback on our
manuscript.

Regarding the issue with Figure 6C, we appreciate your keen observation. We have
revised the figure to enhance the clarity of DAPI staining and ensure distinct differentiation
between nuclear and cytoplasmic staining. We have made corresponding amendments to
Figure 7C (Additionally, in response to suggestions from Reviewer 1, we have incorporated
additional experimental data, which led to the inclusion of new figures. Consequently, the
figure that was initially labeled as Figure 6 has been renumbered to Figure 7. We appreciate
your understanding and will ensure clear referencing in the revised manuscript.).

DAPI DOCK1 DUSP4 MERGE

Figure 7C. Interaction of DOCKI1 and DUSP4 in the -cytoplasm observed by
immunofluorescence staining with anti-DOCKI1 (red) and anti-DUSP4 (green) in HTR-8 cells.

2) In vivo mouse experiments is very exciting, however, authors only examined the protein
expression of key markers, DUSP4, HUWEI1, ERK etc, that authors have studied across the
manuscript. The issues I have is that whether the treatment of DOCKI1 inhibitor is mimicking
the RSA pathophysiology or just killing the cells and led to embryo resorption. Just from this
experiment, authors cannot rule out/draw the conclusion whether the drugs have the effect on
the embryo development, or the actual trophoblastic abnormalities led to the abortion.
Authors should consider looking into other cellular phenotypes such as cell proliferation and
cell invasion in the mouse placenta to confirm the cellular phenotype is also seen in the
TBOPP cases.

Response: RSA involves multiple factors and diverse cell components at the maternal-fetal
interface. Several factors, such as infectious, chromosomal, and anatomical factors, endocrine
factors, have been implicated in RSA (---Obstet Gynecol Surv. 2022 Jun;77(6):355-366).



Furthermore, aspects like placental defects in proliferation, invasion, migration, maternal
immune factors, or excessive apoptosis have also been identified as contributors to its
pathogenesis (---Cell Death Dis. 2017 Jun 29;8(6):¢2908; ---Hum Reprod Update. 2020 Jun
18;26(4):501-513; ---Genomics Proteomics Bioinformatics. 2021 Apr;19(2):208-222). Our study
specifically explored the role of DOCKI in placental cell proliferation and invasion/migration.
The novel DOCKI1 inhibitor, TBOPP, has been primarily shown to dampen DOCK 1-mediated
cell invasion and survival (---Cell Rep. 2017 May 2;19(5):969-980). The aberration in these
processes, driven by alterations in DOCKI1 function, could be a potential contributing factor
to RSA.

We appreciate your suggestion regarding the examination of other cellular phenotypes
such as cell invasion and cell proliferation in the mouse placenta to verify the cellular
phenotype in the TBOPP cases.

In light of the essential role of trophoblast cell invasion and proliferation in ensuring
successful murine pregnancy outcomes, we examined the potential influence of TBOPP on
these processes. By employing CK7 (a marker for trophoblastic cells) immunofluorescence
staining in the placenta to observe the region of trophoblast invasion into the decidua. Our
results showed that the extent of trophoblast invasion into the decidua was noticeably reduced
in the TBOPP treatment group (Figure 9F and G). This data supports that the observed
embryonic loss under TBOPP treatment might be linked with hindered trophoblast
invasiveness. Furthermore, acknowledging the pivotal nature of trophoblast cell proliferation,
we next performed immunostaining for Ki67 in placental tissues and found its predominant
staining in the labyrinth layer. To analyze the proliferation status, we compared the Ki67
positivity between the TBOPP-treated and control groups. Remarkably, the TBOPP treatment
group exhibited a significantly lower percentage of Ki67 positive cells compared to the
control group (Figure 9H). These results demonstrate that the DOCKI1 inhibitor TBOPP does
exert specific effects on trophoblastic cell proliferation and invasion, which could then
subsequently influence murine pregnancy outcomes. These additional findings have been
integrated into the revised manuscript (see Figure 9F-H, Page 11, Lines 281-294).
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Figure 9. DOCKI1 deficiency triggers embryo miscarriage in pregnant mice models. (F)
Representative HE stained images of placentas and CK7 immunofluorescence of trophoblast
cell invasion into the decidua following TBOPP treatment (Left). Based on the HE and CK7
staining, distinct layers - Dec (decidua), Jz (junctional zone) and Lab (labyrinth) — are
delineated by black lines in HE images and white lines in immunofluorescence images. Boxes
on the left correspond to magnified sections on the right, with the region between the yellow
and white lines indicating the trophoblast cell invasion area into the decidua. Scale bar: 500
um. (G) The area of trophoblast cell invasion into the decidua was quantified. (H)
Representative images of Ki67 immunostaining in placental tissues after TBOPP treatment
(Left). Percentage of Ki67-postive cells was calculated (Right). Scale bar: 200 um.

Our research has primarily focused on the effects of TBOPP on placental functions,
revealing notable changes in trophoblast proliferation and invasion/migration when exposed
to this inhibitor. Given the essential role of the placenta in nutrient, gas exchange, and waste
removal for the fetus, any disruption in its proper function could contribute to embryonic
maldevelopment or loss. Our findings provide insights into the adverse pregnancy outcomes
resulting from placental dysfunctions due to TBOPP. However, it's crucial to underscore a
limitation in our present study. While our findings shed light on how TBOPP-induced
placental dysfunctions might lead to embryonic loss, they don't involve in the direct
interactions of TBOPP with embryonic cells. Our forthcoming studies aim to closely examine
the direct interplay between TBOPP and embryonic cells, ensuring a holistic understanding of
TBOPP's role within the broader landscape of fetal development. We have added relevant
content in the discussion section (Page 14, Lines 370-378).

We thank reviewer 2 for above comments that have helped us to improve the clarity and
strengthen the conclusions of our manuscript. Thank you for your suggestions again.



1st Revision - Editorial Decision November 3, 2023

November 3, 2023
RE: Life Science Alliance Manuscript #LSA-2023-02247-TR

Prof. Yi Lin

Shanghai Jiao Tong University School of Medicine Affiliated Sixth People's Hospital
Reproductive Medicine Center

No. 600 Yishan Road, Xuhui District, Shanghai, China

Shanghai 200030

China

Dear Dr. Lin,

Thank you for submitting your revised manuscript entitled "DOCK1 insufficiency disrupts trophoblast function and pregnancy
disorders via DUSP4-ERK pathway". 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 the corresponding author--you should have received instructions on how to do so

-please add the Twitter handle of your host institute/organization as well as your own or/and one of the authors in our system
-you've indicated activity for Surendra Sharma that does not qualify a contributor for authorship. Please either update this
activity, or let us know if the author should be removed.

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 available 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 November 7, 2023

November 7, 2023
RE: Life Science Alliance Manuscript #LSA-2023-02247-TRR

Prof. Yi Lin

Shanghai Jiao Tong University School of Medicine Affiliated Sixth People's Hospital
Reproductive Medicine Center

No. 600 Yishan Road, Xuhui District

Shanghai 200030

China

Dear Dr. Lin,

Thank you for submitting your Research Article entitled "DOCK1 insufficiency disrupts trophoblast function and pregnancy
disorders via DUSP4-ERK pathway". 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.Isajournal.org
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