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Reviews transferred from Review Commons

Review #1

1. Evidence, reproducibility and clarity:
Evidence, reproducibility and clarity (Required)

The authors show that proximity of early mouse embryo blastomere chromosomes to
the cell cortex activates the Polar Body Extrusion pathway to generate cell fragments.
The authors use live cell imaging in control and Myo1C and dynein knockdown
embryos to document accumulation of actin and myosin near chromosomes that come
in close proximity to the cell cortex, which correlates with the increased
fragmentation of the mutant blastomeres. The live imaging data are nicely presented
and the results are well quantified. I have two major comments, and some minor
comments on clarity, for the authors consideration in revising the manuscript.

**Major comment:**

1. The authors imply that Myo1l and dynein knockdowns result in an increase in the
number of cells where chromosomes come in close proximity to the cell cortex.
Apparently the spindle anchoring defects are meant to indicate that such defects are
responsible for the increased frequency of abnormal chromosome proximity to the
cortex. But the authors never actually document whether chromosomes in fact do
come into proximity to the cortex more often in the mutant than in control embryos.
The authors should clarify if they think the spindle anchoring defect does result in
abnormal chromosome distributions. Can the authors somehow quantify a defect in
overall chromosome positioning in mutant vs control blastomeres? Presumably the
movies the authors already have could be used to provide such quantification?

2. Near the end of the paper, the authors discuss how cell with bent/un-anchored
spindles are more prone to fragmentation, referring to Figure 2. But Figure 2 does not
document a correlation between blastomeres with bent spindles and increased
fragmentation. Rather it shows an increase in bent spindles and in fragmentation in
mutant vs control, but does show that they occur together. The authors should more
accurately describe their results or provide such a correlation with additional data.

3. Finally, in describing the data in Figure 3, the authors refer to persistence of the
spindle and bending of the spindle as indicating problems with anchoring. It is not
clear to me how either spindle persistence or bending relate to anchoring. The authors
should explain how they are related if they are, and it would be better if the authors
could document spindle displacement relative to the cell center or cortex to make their
point more directly that anchoring is defective.



**Minor comment.**

The authors document in Figure 3 that Myo1C KO blastomeres have an enhanced
response, with more myosin accumulating at the cortex in response to chromosomes.
Why does knocking out one non-muscle myosin lead to enhanced accumulation of
another? The authors note this effect but provide no discussion as to how it occurs.
Some clarification might be helpful.

2. Significance:
Significance (Required)

The authors provide a significant advance in our understanding of why early
mammalian embryos, especially early human embryos, are so prone to fragmentation.
Their data strongly support their conclusion that increased proximity of chromosomes
to the cortex does lead to activation of the PBE response, which is an interesting and
well documented finding. However, unless the authors can address my major
comments and provide more direct evidence for increased displacement of
chromosomes being responsible for increased fragmentation, they should revise their
manuscript to acknowledge that they have not directly quantified chromosome
positioning and thus do not conclusively document that it is responsible for increased
fragmentation in the mutant oocytes.

3. How much time do you estimate the authors will need to
complete the suggested revisions:

Estimated time to Complete Revisions (Required)
(Decision Recommendation)

Less than 1 month

4. Review Commons values the work of reviewers and
encourages them to get credit for their work. Select 'Yes'
below to register your reviewing activity at Web of Science
Reviewer Recognition Service (formerly Publons); note that
the content of your review will not be visible on Web of
Science.



https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/
https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/

Web of Science Reviewer Recognition

Yes

Review #2

1. Evidence, reproducibility and clarity:
Evidence, reproducibility and clarity (Required)

The manuscript "Ectopic activation of the polar body extrusion pathway triggers cell
fragmentation in preimplantation embryos" by Pelzer and colleagues is focused on
mechanism of cell fragmentation in early preimplantation embryos. This is an
important issue, since fragmentation, with subsequent cell loss, has significant impact
on early development of human embryos in vitro.

To study the cell fragmentation within the embryo, authors used mouse model system.
However, since during the mouse preimplantation development blastomere
fragmentation is less frequent than in human embryos, they used knockout of
unconventional myosin-Ic to induce fragmentation of embryonic blastomeres with
higher frequency and a similar morphology, known from human embryos.

Using their Myolc KO, authors confirmed previous observation that reduction of
myosin-Ic impairs spindle anchoring and they further show that the defects in spindle
anchoring are linked to cell fragmentation. And that similar defects could be induced
by chemical inhibition of dynein. Importantly, the defects in anchoring, causing
aberrant spindle movements, bring spindle and chromosomal DNA to the proximity of
the cell cortex. This induces local changes in concentration and organization of actin
and myosin ITA and leads into fragmentation. Authors show that this pathway shares
similarity with mechanism of polar body extrusion (PBE) during meiosis, namely that
it requires active Cdc42-mediated actin polymerization or Ect2 signaling. And also,
that important role in cell fragmentation is played by cell surface tension. Based on
their results, authors propose that cell fragmentation within the embryo is triggered
either by hyperactivation of PBE pathway in cells with normal surface tension, or by
PBE pathway activation in cells with higher contractility.

This manuscript brings important information about mechanism, which might
contribute to the high incidence of blastomere fragmentation in human embryos. |



have not identified any important issues with experimental work or conclusions and
therefore I recommend this paper for publication. The results from the mouse model
system however need to be verified by further studies in human or similar embryos,
which naturally exhibit higher fragmentation.

2. Significance:
Significance (Required)

This study revealed important mechanism, which might be responsible for inducing
fragmentation of blastomeres in early preimplantation embryos. Authors use mouse
knockout model system and therefore the results should be verified in other species, in
which the embryos show higher fragmentation naturally. The manuscript provides
evidence that pathway, leading into PBE in oocytes, remains operational also in
embryos and might contribute to blastomere fragmentation in case when spindle loses
anchoring to the membrane. The results of this manuscript should be of interest not
only to the researchers in reproduction, but also to the general audience.

3. How much time do you estimate the authors will need to
complete the suggested revisions:

Estimated time to Complete Revisions (Required)
(Decision Recommendation)

Cannot tell / Not applicable

4. Review Commons values the work of reviewers and
encourages them to get credit for their work. Select 'Yes'
below to register your reviewing activity at Web of Science
Reviewer Recognition Service (formerly Publons); note that
the content of your review will not be visible on Web of
Science.

Web of Science Reviewer Recognition

No


https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/
https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/

Review #3

1. Evidence, reproducibility and clarity:
Evidence, reproducibility and clarity (Required)

The manuscript discussed interesting and relevant topics in which the Authors
addressed the effects of mouse Myo1C knock out on cell fragmentation and spindle
anchoring defects. The authors found that fragmentation occurs in mitosis after
ectopic activation of actomyosin contractility by signals emanating from DNA.

2. Significance:
Significance (Required)

This is an excellent report dealing with significant technical methodologies. I find no
fault in the methods, data analysis, or conclusions. I only have two comments. First,
the authors should expand on the previous findings about the of the role of Myolc
during early preimplantation development. Second, the discussion should be expanded
to compare the results of this study with those of previous/related studies (e.g., other
factors involve in fragmentation and spindle anchoring). Finally, I was not able to
open movie#2 and movie#8 so they may need to be re-uploaded.

3. How much time do you estimate the authors will need to
complete the suggested revisions:

Estimated time to Complete Revisions (Required)
(Decision Recommendation)

Less than 1 month

4. Review Commons values the work of reviewers and
encourages them to get credit for their work. Select 'Yes'
below to register your reviewing activity at Web of Science



https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/

Reviewer Recognition Service (formerly Publons); note that
the content of your review will not be visible on Web of
Science.

Web of Science Reviewer Recognition

Yes


https://clarivate.com/products/scientific-and-academic-research/research-publishing-solutions/reviewer-recognition-service/

Response to the reviewers from Review Commons

RC-2022-01805

We thank all reviewers for their careful analysis of our manuscript, constructive suggestions and
support of our work.

Reviewer 1

The authors show that proximity of early mouse embryo blastomere chromosomes to the cell
cortex activates the Polar Body Extrusion pathway to generate cell fragments. The authors use
live cell imaging in control and Myo1C and dynein knockdown embryos to document
accumulation of actin and myosin near chromosomes that come in close proximity to the cell
cortex, which correlates with the increased fragmentation of the mutant blastomeres. The live
imaging data are nicely presented and the results are well quantified. | have two major
comments, and some minor comments on clarity, for the authors consideration in revising the
manuscript.

Major comment:

1. The authors imply that Myo1 and dynein knockdowns result in an increase in the number of
cells where chromosomes come in close proximity to the cell cortex. Apparently the spindle
anchoring defects are meant to indicate that such defects are responsible for the increased
frequency of abnormal chromosome proximity to the cortex. But the authors never actually
document whether chromosomes in fact do come into proximity to the cortex more often in the
mutant than in control embryos. The authors should clarify if they think the spindle anchoring
defect does result in abnormal chromosome distributions. Can the authors somehow quantify a
defect in overall chromosome positioning in mutant vs control blastomeres? Presumably the
movies the authors already have could be used to provide such quantification?

We thank the reviewer for this opportunity to correct our previous assumptions. Following the
reviewer’s suggestion, we tracked the distance between the cell surface and the center of the
chromosomes cluster throughout mitosis. We found little difference in this distance between
control and Myo1cKO embryos (Fig S3a), unlike what we had initially implied. This distance
seemed more variable in Myo1cKo embryos than in control ones, suggesting that chromosome
movements may be more erratic but analysis of this variation for individual cells did not show
consistent differences between control and Myo1cKO embryos either (Fig S3b). Therefore, we
cannot explain the increased signaling with differences in proximity of the chromosomes to the
cortex during mitosis.

Instead, as already hinted in our initial manuscript as an additional factor, we find that signaling
from chromosomes to the cortex can occur for an extended time in embryos with impaired
spindle anchoring.

We had already measured that mitotic spindles persisted for a longer time in Myo1cKO embryos
than in control ones (Fig 2b), as well as in ciliobrevin treated embryos as compared to DMSO
treated ones (Fig S2b). To strengthen this data, we performed additional experiments in which
we injected mRNA encoding fluorescent lamin-associated protein 2b (Lap2b-GFP) to track the
breakdown and reassembly of the nuclear envelope. Consistent with the mitotic spindle
persisting for a longer time in Myo1cKO embryos than in control ones, it generally takes more
time for Myo1cKO embryos to reassemble their nuclear envelope than for control embryos (50
min vs 70 min, n = 8 control and 15 Myo1cKO embryos, p = 0.0161, Fig S3c-d, Movie 5). Taken
together, the nuclear envelope and spindle data indicate that, although chromosomes are not
closer to the cortex in Myo1cKO embryos than in control ones, they spend more time outside of
the nucleus. This should give chromosomes extended opportunities to signal to the cortex and
explains how difficulties with chromosome separation can lead to the hyper-activation of the polar
body extrusion pathway.

We have revised our manuscript accordingly.

2. Near the end of the paper, the authors discuss how cell with bent/un-anchored spindles are



more prone to fragmentation, referring to Figure 2. But Figure 2 does not document a correlation
between blastomeres with bent spindles and increased fragmentation. Rather it shows an
increase in bent spindles and in fragmentation in mutant vs control, but does show that they
occur together. The authors should more accurately describe their results or provide such a
correlation with additional data.

We thank the referee for pointing out this missing information.

To support our conclusions, we now provide additional analyses of mitosis duration in non-
fragmenting and fragmenting cells from Myo1cKO embryos. When cells fragment, their mitosis is
consistently longer, as measured from the persistence of the mitotic spindle, than when not
fragmenting (Fig 2c). This provides a direct correlation between spindle defects and
fragmentation.

We now present these analyses in the revised manuscript.

3. Finally, in describing the data in Figure 3, the authors refer to persistence of the spindle and
bending of the spindle as indicating problems with anchoring. It is not clear to me how either
spindle persistence or bending relate to anchoring. The authors should explain how they are
related if they are, and it would be better if the authors could document spindle displacement
relative to the cell center or cortex to make their point more directly that anchoring is defective.

We apologize for not making this clearer in our initial manuscript. As others noted before (Kotak
et al, 2012; Mangon et al, 2021), poorly anchored spindles show larger displacements or
rotations during mitosis. Spindle persistence and bending may not be directly related to spindle
anchoring defects but could reflect broader issues with spindle assembly and function caused by
spindle anchoring defects. Since a previous in vitro study had identified that Myo1cKO is
important for spindle anchoring (Mangon et al 2021) and that ciliobrevin, known for compromising
spindle anchoring, phenocopied these aspects, we had initially focused on anchoring defects in
our conclusions. We still stand by our conclusion that our data suggest spindle anchoring
defects. Nevertheless, we agree that our observations report more general spindle defects and
that anchoring may be only one of the defective aspects. Instead of “spindle anchoring defects”,
we now simply mention “spindle defects” unless specifically discussing spindle straightness and
rotation.

Minor comment.

The authors document in Figure 3 that Myo1C KO blastomeres have an enhanced response,
with more myosin accumulating at the cortex in response to chromosomes. Why does knocking
out one non-muscle myosin lead to enhanced accumulation of another? The authors note this
effect but provide no discussion as to how it occurs. Some clarification might be helpful.

In our manuscript, we report that chromosome proximity to the cortex is associated with Cdc42
activation, which leads to cortical actin recruitment (Fig 4a-d). We also observe that non-muscle
myosin Il (Myh9) is recruited to the cortex when chromosomes come near (Fig 3d-f). Importantly,
these phenomena occur in control embryos as well and not only in Myo1cKO embryos.

We propose that this recruitment is further increased in Myo1cKO embryos (Fig 3f) because
chromosomes spend more time outside of the nuclear envelope (Fig 2). This leads to
fragmentation and is not specific to Myo1cKO since the same occurs after ciliobrevin treatment
(Fig S2).

The authors provide a significant advance in our understanding of why early mammalian
embryos, especially early human embryos, are so prone to fragmentation. Their data strongly
support their conclusion that increased proximity of chromosomes to the cortex does lead to
activation of the PBE response, which is an interesting and well documented finding. However,
unless the authors can address my major comments and provide more direct evidence for
increased displacement of chromosomes being responsible for increased fragmentation, they
should revise their manuscript to acknowledge that they have not directly quantified chromosome



positioning and thus do not conclusively document that it is responsible for increased
fragmentation in the mutant oocytes.

We thank the reviewer for their thorough analysis of our data and for giving us the opportunity to
correct some of the aspects of our study.

Reviewer 2

The manuscript "Ectopic activation of the polar body extrusion pathway triggers cell
fragmentation in preimplantation embryos" by Pelzer and colleagues is focused on mechanism of
cell fragmentation in early preimplantation embryos. This is an important issue, since
fragmentation, with subsequent cell loss, has significant impact on early development of human
embryos in vitro.

To study the cell fragmentation within the embryo, authors used mouse model system. However,
since during the mouse preimplantation development blastomere fragmentation is less frequent
than in human embryos, they used knockout of unconventional myosin-lc to induce
fragmentation of embryonic blastomeres with higher frequency and a similar morphology, known
from human embryos.

Using their Myo1c KO, authors confirmed previous observation that reduction of myosin-Ic
impairs spindle anchoring and they further show that the defects in spindle anchoring are linked
to cell fragmentation. And that similar defects could be induced by chemical inhibition of dynein.
Importantly, the defects in anchoring, causing aberrant spindle movements, bring spindle and
chromosomal DNA to the proximity of the cell cortex. This induces local changes in concentration
and organization of actin and myosin IIA and leads into fragmentation. Authors show that this
pathway shares similarity with mechanism of polar body extrusion (PBE) during meiosis, namely
that it requires active Cdc42-mediated actin polymerization or Ect2 signaling. And also, that
important role in cell fragmentation is played by cell surface tension. Based on their results,
authors propose that cell fragmentation within the embryo is triggered either by hyperactivation of
PBE pathway in cells with normal surface tension, or by PBE pathway activation in cells with
higher contractility.

This manuscript brings important information about mechanism, which might contribute to the
high incidence of blastomere fragmentation in human embryos. | have not identified any
important issues with experimental work or conclusions and therefore | recommend this paper for
publication. The results from the mouse model system however need to be verified by further
studies in human or similar embryos, which naturally exhibit higher fragmentation.

We thank the reviewer for their careful examination of our manuscript and data.

We agree that it would be important to verify the validity of our findings in other species. We have
considered performing experiments with human embryos.

Ideally, we would need embryos in their early cleavage stages (zygote to 4-cell stages) to be
able study fragmentation without perturbing morphogenetic movements, which begin at the 8-cell
stage. Such early embryos are particularly rare, which further requires careful experimental
design.

Ideally, such carefully designed experiment would not cause additional fragmentation (as we
have mostly done in the present study) but rather reduce this deleterious process. In light of our
experiments shown in Fig 4c-d, inhibiting Cdc42 would be a good way to reduce polar body
extrusion signaling. Injection of DNCdc42 mRNA would be embryo-consuming to setup. We tried
a Cdc42 chemical inhibitor on mouse embryos with unreliable results. Therefore, we do not yet
feel confident in using precious human embryos with our currently available options.

Another complication is administrative since this project was funded by the ERC, which does not
allow experimentation with human embryos.

As for studying the phenomenon in species other than mouse or human, we currently have
limited access to other mammalian species. Generally, other mammalian embryos are less well



characterized and, in particular, the species-specific fragmentation behavior would need to be
characterized before initiating any attempt to reduce it.

We hope that the reviewers will agree that the current manuscript, describing and dissecting a
previously unknown mechanism, makes sufficient advances to be published without the need to
assess its evolutionary conservation.

This study revealed important mechanism, which might be responsible for inducing fragmentation
of blastomeres in early preimplantation embryos. Authors use mouse knockout model system
and therefore the results should be verified in other species, in which the embryos show higher
fragmentation naturally. The manuscript provides evidence that pathway, leading into PBE in
oocytes, remains operational also in embryos and might contribute to blastomere fragmentation
in case when spindle loses anchoring to the membrane. The results of this manuscript should be
of interest not only to the researchers in reproduction, but also to the general audience.

Reviewer 3

Reviewer #3 (Evidence, reproducibility and clarity (Required)):

The manuscript discussed interesting and relevant topics in which the Authors addressed the
effects of mouse Myo1C knock out on cell fragmentation and spindle anchoring defects. The
authors found that fragmentation occurs in mitosis after ectopic activation of actomyosin
contractility by signals emanating from DNA.

Reviewer #3 (Significance (Required)):

This is an excellent report dealing with significant technical methodologies. | find no fault in the
methods, data analysis, or conclusions. | only have two comments. First, the authors should
expand on the previous findings about the of the role of Myo1c during early preimplantation
development. Second, the discussion should be expanded to compare the results of this study
with those of previous/related studies (e.g., other factors involve in fragmentation and spindle
anchoring). Finally, | was not able to open movie#2 and movie#8 so they may need to be re-
uploaded.

We thank the reviewer for their careful assessment of our study.

We apologize for not discussing enough the previous research on Myo1c. To our knowledge,
there is only one previous study reporting the effect of a point mutation on Myo1c on mouse ear
physiology (Stauffer et al 2005). This is the first study on the role of Myo1c during mouse
development. At this point, we would like to stress that our study, while partially based on the KO
of Myo1c, is about cell fragmentation, which we induce experimentally in three independent
ways: Myo1c KO, ciliobrevin treatment or Ect2 overexpression.

Regarding fragmentation, to our knowledge there is simply no convincing mechanism to explain
this phenomenon. One study proposed that membrane threads connecting the cell surface to the
zona pellucida could pull on cells and promote fragmentation (Derick et al 2017). However,
fragmentation also occurs without zona pellucida, and hence without threads pulling on cells’
surfaces (Yumoto et al 2020). Other than that, fragmentation was associated with mitosis and
general cytoskeleton defects, without no clear mechanism (Alikani 1999, Fujimoto et al 2011,
Daughtry et al 2019).

We have now expanded these discussions.



1st Editorial Decision 30th May 2023

Dear Dr. Maitre,

Thank you for submitting your revised Review Commons manuscript to The EMBO Journal. Your manuscript has now been
seen by one of the original reviewers, who finds that their main concerns have been addressed and now recommends
publication of the manuscript. | will therefore be happy to accept the manuscript for publication in The EMBO Journal after its
reformatting as indicated below.

1. Our publisher has done their pre-publication check on your manuscript. | have attached the file here. Please take a look at the
word file and the comments regarding the figure legends and respond to the issues.

2. Please submit up to five keywords.

3. Please check that the funding information is correct and identical both in the manuscript and our online system. Currently,
grant from Institut Curie, the Agence Nationale de la Recherche (ANR-21-CE13-0010-02) appears to be missing in our online
system

4. Please remove figures from the manuscript text file, while assembling the figure legends after the "References" section.

5. Please rearrange the order of the sections in the manuscript as follows: abstract, introduction, results, discussion, materials &
methods, data availability section, acknowledgments, disclosure statement and competing interests, references, main figure
legends, tables, expanded figure legends

6. Figure panels 2G and S2A-D are not mentioned in the manuscript text.

7. Please check the order of the figure callouts: Fig. S1e should be called out before Fig. S1f.

8. Please turn Figures S1-4 into EV figures. We replaced Supplementary Information with Expanded View (EV) Figures and
Tables that are collapsible/expandable online. EV Figures should be cited as 'Figure EV1, Figure EV2" etc. in the text and their
respective legends should be included in the main text after the legends of regular figures. Further information on the format is
available here: https://www.embopress.org/page/journal/14602075/authorguide#expandedview.

9. Please rename the movies into Movie EV1-EV10 and update the callouts accordingly. The legends should be removed from
the manuscript text file and zipped with each movie file. Further information is available here:
https://www.embopress.org/page/journal/14602075/authorguide#expandedview

10. Please label the table in the Materials and Methods section as Table 1.

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

12. Please rename "Conflict of interest" section into "Disclosure and competing interests statement" (further info:
https://www.embopress.org/page/journal/14602075/authorguide#conflictsofinterest).

13. Papers published in The EMBO Journal are accompanied online by a 'Synopsis' to enhance discoverability of the
manuscript. Please submit synopsis text that consists of A) a short (1-2 sentences) summary of the findings and their
significance, B) 3-4 bullet points highlighting key results and C) a synopsis image that is 550x300-600 pixels large (width x
height, jpeg or png format). You can either show a model or key data in the synopsis image. Please note that the image size is
rather small and that text needs to be readable at the final size.

Please feel free to contact me if you have any further questions regarding this final editorial revision. Please use the link below to
upload the revised files.

Thank you for the opportunity to consider your work for publication, and | look forward to receiving your revised manuscript.
With best regards,

leva

leva Gailite, PhD

Senior Scientific Editor
The EMBO Journal
Meyerhofstrasse 1
D-69117 Heidelberg

Tel: +4962218891309
i.gailite@embojournal.org

Instructions for preparing your revised manuscript:



Please check that the title and abstract of the manuscript are brief, yet explicit, even to non-specialists.

When assembling figures, please refer to our figure preparation guideline in order to ensure proper formatting and readability in
print as well as on screen:

https://bit.ly/EMBOPressFigurePreparationGuideline

See also figure legend guidelines: https://www.embopress.org/page/journal/14602075/authorguide#figureformat

IMPORTANT: When you send the revision we will require

- a point-by-point response to the referees' comments, with a detailed description of the changes made (as a word file).
- a word file of the manuscript text.

- individual production quality figure files (one file per figure)

- a complete author checklist, which you can download from our author guidelines
(https://www.embopress.org/page/journal/14602075/authorguide).

- Expanded View files (replacing Supplementary Information)

Please see out instructions to authors

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

Please remember: 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 noted in the
figure legend or in 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.

Further information is available in our Guide For Authors: https://www.embopress.org/page/journal/14602075/authorguide
We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the

work, we recommend a revision within 3 months (28th Aug 2023). Please discuss the revision progress ahead of this time with
the editor if you require more time to complete the revisions.

Referee #1:

Pelzer et al describe their results documenting that delays in mitosis in pre-implanation mouse embryos result in oocyte
fragmentation, which the authors propose is due to the chromosomes being exposed to the cytoplasm for longer and thus able
to productively signal through the polar body extrusion pathway to cause extrusion like events that lead to oocyte fragmentation.
The authors have substantially improved the manuscript since its original submission by documenting that it is a cell cycle delay,
not chromosome proximity to the membrane, that results in ectopic activation of the polar body extrusion pathway and abnormal
oocyte fragmentation. These results provide important new insights into this process and in my opinion warrants publication
without any further revision.



1st Authors' Response to Reviewers 13th Jun 2023

The authors have addressed all editorial requests.



1st Revision - Editorial Decision 22nd Jun 2023

Dear Dr. Maitre,

Thank you for addressing the final editorial points. | sincerely apologise for the delay in communicating the decision due to the
high number of submissions we receive at the moment. | am now pleased to inform you that your manuscript has been accepted
for publication.

Before we forward your manuscript to our publishers, | would like to propose a couple of minor changes in the article title,
synopsis and abstract to enhance their accessibility to our more general readership. | have also written a short blurb that will
accompany the title of your manuscript in our online table of contents. Please take a look at the text below and in the attached
manuscript text file and let me know if any corrections are necessary.

Title:
Cell fragmentation in mouse preimplantation embryos induced by ectopic activation of the polar body extrusion pathway

Blurb:
Proximity of chromosomes to the cell cortex induces excessive contractions of the actomyosin cortex and cell disintegration in
the early mouse embryo.

Synopsis:

Cell fragmentation is a poorly understood process and a major defect commonly observed in human embryos. Here, a study in
mouse preimplantation embryos reveals that ectopic activation of a meiotic pathway during mitosis triggers cell fragmentation via
induction of a local actomyosin contraction.

- Inhibition of the motor proteins Myo1c or dynein leads to cell fragmentation in mouse embryos.

- Ectopic contractions of the embryonic actomyosin cortex pinch off cell fragments.

- In contrast to other mitotic cells where chromosomes induce polar relaxation, the proximity of DNA to the cortex promotes
contraction in mouse embryo cells.

- Ectopic contractions are triggered by the continuous post-meiotic activation of the polar body extrusion pathway components
Cdc42 and Ect2.

Please note that it is EMBO Journal policy for the transcript of the editorial process (containing referee reports and your
response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to inform the
Editorial Office via email immediately. More information is available here:
https://emboj.embopress.org/about#Transparent_Process

Your manuscript will be processed for publication in the journal by EMBO Press. Manuscripts in the PDF and electronic editions
of The EMBO Journal will be copy edited, and you will be provided with page proofs prior to publication. Please note that
supplementary information is not included in the proofs.

Please note that you will be contacted by Wiley Author Services to complete licensing and payment information. The 'Page
Charges Authorization Form' is available here: https://www.embopress.org/pb-assets/embo-site/tej_apc.pdf

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

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

If you have any questions, please do not hesitate to call or email the Editorial Office. Thank you for this contribution to The
EMBO Journal and congratulations on a successful publication!

Best regards,

leva

leva Gailite, PhD
Senior Scientific Editor
The EMBO Journal
Meyerhofstrasse 1
D-69117 Heidelberg



Tel: +4962218891309
i.gailite@embojournal.org
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