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Transferred Reviews from The EMBO Journal

Referee #1:

During female germ cell development in the fly, incomplete cytokinesis following mitosis
generates 16-cell cysts connected by cytoplasmic bridges. Fifteen of the cells, designated
nurse cells, transfer their cytoplasm to the single 'winner' cell that becomes the oocyte.
Spradling's group has recently provided evidence that a similar system operates in
mammals. Here, the authors propose an additional (or alternative) possibility - that certain
oocytes phagocytose fragments of other, dying, oocytes thereby increasing their size, and
that this phagocytosis is essential to produce healthy oocytes. This is a dramatic and
exciting claim that if correct would re-write textbooks. As such, however, it requires robust
supporting evidence. Unfortunately, although the authors have done a tremendous amount
of work, the evidence presented is not nearly sufficient to support the claim. In addition,
the authors have not fully responded to other substantive issues raised in previous reviews.

Three main lines of evidence are presented to support the claim.

First, in aningenious approach, the authors use the Rainbow transgenic line to show that
two fluorochromes are present in the cytoplasm of some oocytes after in vitro culture of
the ovaries. This is most easily explained by phagocytosis. Three issues, however, arise.
First, the number of two-color oocytes does not exceed about 20% (Fig. 4C, S7D). This
raises the question of how widespread the phenomenon is. Second, and more importantly
for their model, this experiment does not test whether phagocytosis is necessary for
oocytes to survive. Third, also crucially, the authors state in their response to one reviewer
that, in vivo, 'we found that all oocytes expressed only a single type of fluorescent protein
and no purple oocytes were observed in the ovaries at PD5 (Fig. R1-3). Taken at face value,
this argues against cytoplasmic mixing via phagocytosis in vivo. It is possible that
phagocytosis occurred several days earlier and the phagocytosed fluorescent protein was
subsequently degraded. But it is unavoidable that this result is a major concern for the
model. One way to resolve this would be to inject Tamoxifen into the Rainbow mice at a
time after cysts have broken down and fix the ovaries at different time-points (eg, d-19, PD-
1), then stain with antibodies against the GFP, RFP, CFP. If they see double-labeling of many
oocytes, this will be strong evidence for cytoplasmic sharing via phagocytosis
independently of cysts.

Second, the authors show that the number of mitochondria increases during the period of
time when phagocytosis occurs. There is no evidence, however, to reject the simple
interpretation that oocytes are manufacturing new mitochondria. In other words, this
observation provides no evidence to support the authors' model.



Third, the authors show that phagocytosis and oocyte growth are blocked when ovaries are
treated with drugs that block autophagy. Their interpretation is that blocking autophagy
prevents phagocytosis which prevents oocyte growth. This rests on the assumption that
blocking autophagy has no harmful effect on the cells other than to prevent phagocytosis.
However, autophagy is a normal event in cells and blocking it, particularly for several days
as has been done here, may seriously damage the cells. It is worth noting also that the
main drug used, 1-MA, blocks type Ill PI-3 kinase and so will inhibit any reaction requiring
this enzyme. As designed, the experiment cannot discriminate between these multiple
potential explanations for the observations.

In sum, while the model is interesting and may be correct, the results unfortunately do not
provide rigorous experimental support for it.

Additional points and concerns:

The authors state that the oocytes became assembled into primordial follicles, as shown in
Fig. 1G. In Fig. 2A, however, we cannot see any red granulosa cells around the green
oocytes, though red cells are visible in the background. This raises the concern that the
oocytes being imaged are those that have not been assembled into primordial follicles.
Please explain why no granulosa cells are detectable. More generally, it is important to
indicate what fraction of the oocytes became assembled into follicles in their culture
system. Was it a common event or a rare event?

A previous reviewer emphasized the importance of distinguishing between cysts, where
cells are connected by cytoplasmic bridges, and nests, where unconnected cells are
clustered together. The imaging techniques here do not allow one to determine whether
neighboring oocytes are part of the same cyst or are in a nest. Despite this point raised by
the reviewer, the authors continue to use the word cyst throughout the manuscript. See L.
182-186 for an example.

Throughout the manuscript, the authors write that some oocytes are sacrificed through a
process of selection to improve the quality of the remaining oocytes. See L. 21, 23, 59, 104
for examples. | am not aware of any experimental evidence supporting this claim. The
authors need either to provide specific citations or to rephrase.

l. 26 - It has not been shown here that phagocytosis is required for oocyte survival.
L. 106 - Authors write that phagocytosis is required to select the best oocytes. But surviving
oocytes phagocytose fragments of dead oocytes. So selection, if it occurs, precedes



phagocytosis.

Fig. 3D, E - How do we know that the engulfed fragment is part of an oocyte? Why is it not
enclosed by a fluorescent membrane?

l. 246-251 - Authors have not addressed a previous criticism that surviving oocytes may
engulf more fragments because they live longer than dead oocytes, not because engulfing
a minimum number of fragments is required for survival.

Minor points

Please remove all subtitles and descriptive from figures, as per standard formatting
practice. Use a uniform font and point size for axis labels.

Fig. 2G, 2I, 3C, 4C, 6C-E. X-axis should indicate number of days in culture, not the inferred
equivalent in vivo.

Although the response to reviews and new text (in red) in the manuscript are written in
excellent English, few edits have been done elsewhere in th text, as shown by the absence
of red text that would show changes. Much work remains, including in the Figures, to
improve the quality of the English.-

Referee #2:

| saw significant improvement in the manuscript, and this manuscript can be a strong
candidate for the EMBO journal in its current form.



1st Editorial Decision 5th Sep 2025

Dear Hua,

Thank you for the transfer of your manuscript from The EMBO Journal to EMBO reports. Your manuscript has been peer
reviewed at another journal, which could not offer publication. You have subsequently submitted your further revised version to
The EMBO Journal and the handling editor contacted former referee #2 (now #1) and former referee #4 (now #2). While referee
#2 considered the revisions adequate and supported publication, referee #1 had a number of remaining concerns.

| have discussed your study and the remaining concerns with my colleague leva Gailite at The EMBO Journal and we have
subsequently invited you to transfer your study to EMBO reports with a view towards rapid publication with textual changes.

| had gone through the remaining concerns of Referee #1 once more and note here again what | considered to be the most
important ones in a short summary:

1) Data from Rainbow mouse shows oocytes with double-fluorescence - phagocytosis is plausible but:

- Double-labelling only seen for 20% of oocytes, so how widespread is this phenomenon?
- not tested whether phagocytosis is necessary for oocytes to survive.

- Double-labelling in vivo not observed. This argues against cytoplasmic mixing via phagocytosis in vivo.

2) Number of mitochondria increases
- possibly through phagocytosis but oocytes might simply manufacture new mitochondria.

3) Phagocytosis and oocyte growth are blocked when ovaries are treated with drugs that block autophagy
- could simply be caused by a general detrimental effect of autophagy inhibition. 1-MA also blocks type Il PI-3 kinase, could
have autophagy-independent effects.

| think that all these concerns can be addressed in the text by a thorough discussion of the evidence at hand, its limitations and
the possibility of alternative scenarios. All conclusions need to be carefully phrased, with your data supporting your hypothesis
but not ruling out to a 100% other, confounding factors or alternative explanations.

You have meanwhile provided a point-by-point response to these concerns, i.e., to my summary above. As discussed, | invite
you to revise your study for publication in EMBO reports. Please address these points in your manuscript text and please submit
it with track changes or marked up text, to speed up the editorial evaluation.

Please carefully phrase your conclusions and discuss alternative scenarios in the manuscript text. | understand that you tested
the role of phagocytosis using inhibitors of autophagy and lysosomal function, but do agree that strictly speaking, these
experiments do not rule out that a more general perturbation of autophagy in surviving oocytes causes the observed
phenotypes. While inhibition phagocytosis is a valuable and maybe most likely scenario to explain the effect on oocyte survivial,
a general effect of bulk or selective autophagy inhibition cannot be ruled out with a 100% certainty, in my opinion, and this
possibility should be discussed.

Your manuscript will be sent to an expert advisor for a read-through and final approval of the textual changes.

In addition to these textual changes addressing remaining referee concerns, there are also a number of things we need from the
editorial side:

- Please remove the keywords from the manuscript text and upload these as a separate file.

- We noted a discrepancy in author names: it is Wenji Wang in the manuscript text vs JiWen Wang in the online manuscript
tracking system.

- Regarding the Author Contributions, we now use CRediT to specify the contributions of each author in the journal submission
system. Therefore, please remove the Author Contributions from the manuscript file and make sure that the author contributions
in our online manuscript tracking system are correct and up-to-date. The information you specified in the system will be
automatically retrieved and typeset into the article. You can enter additional information in the free text box provided, if you wish.

- Datasets: Dataset EV1 still has Table S1 in its file name (see tab when you open the file); consider adding the legends directly
to the excel files in a separate tab/worksheet. In either case, please remove the red font.



- EV movies: the red font in the legends can be removed

- Appendix: please remove the red font in the figure legends.

*kk

- Appendix Figure S8, S10: please specify the p-value for *** in panels A-C and the statistical test used.

- Appendix: please specify the exact p-values if p>0.05 or p<0.01. This is not required for very small p-values of < 0.001 or
<0.0001).

- Please upload the Reagents and Tools Table as a separate file and remove it from the manuscript text. It will be added back by
our typesetters.

- Data Availability section: Please provide URLs that resolve directly to the datasset(s) at GSA.

- Figures should be called out in a numerically linear manner. In this context we note that Fig 6F is called out before Fig 3F.

- We perform a routine data integrity check on all figures and .xls files. Doing so, we noticed the following points that need
clarification:

1. The oocytes shown in Figure 2E have been reused in Figure 2F (0 hr, 13.5 hr). Please clearly state this re-use in the figure
legend.

2. The timelapse images shown in Figure 2B are also part of the series shown in Appendix Fig S2. Please clearly state this
reuse in the respective figure legends.

3. The same is true for Figure 2C and Appendix Fig S3B. But here the timing seems not to match. For "Shrunkage" the 34.5 hr
image in 2C is the + 0 hr timepoint in S2B and 37.5 hrs in 2C is +3 hr in S2B. Similar for "Degradation” (58.5 hris +0 hr, 63 hr is
+1.5 hr). Please explain the reuse and the different timing in the figure legends.

4. The images shown in Figure 2B at 70.5 and 79.5 hrs are used again in Appendix Fig S5A, but here with the time stamps 72
hr and 81 hr. Moreover, the cells seem to have been horizontally flipped to match. The other images from this time series appear
different. Please check.

5. There appears to be a cell reuse between Appendix Figure S2 and Appendix Figure S5A:
S2 "70.5 hr" is similar to Appendix Fig S5A, "72 hr"

S2 "85.5 hr" is similar to S5A "67. 5 hr"

S2 "79.4 hr is similar to S5A 81 hr

Again, the images seem to have been horizontally flipped to match.

Please provide an explanation for the reuse and flipping.

- Our production/data editors have asked you to clarify several points in the figure legends (see below). Please incorporate these
changes in the manuscript and return the revised file with tracked changes with your final manuscript submission.

1. Please indicate the statistical test used for data analysis in the legend of figure 5F.

2. Please note that information related to n is missing in the legend of figure 5D.

3. Please note that the white arrows are not defined in the legend of figures 2C, D. This needs to be rectified.

4. Please note that the blue arrows are not defined in the legend of figure 2F. This needs to be rectified.

- Finally, please upload the synopsis image as a separate file.

We look forward to seeing a final version of your manuscript as soon as possible.

With kind regards,

Martina

Martina Rembold, PhD
Senior Editor
EMBO reports



1st Authors' Response to Reviewers 15th Sep 2025

Point-by-Point response
1) Data from Rainbow mouse shows oocytes with double-fluorescence - phagocytosis is
plausible but:

- Double-labelling only seen for 20% of oocytes, so how widespread is this phenomenon?

Author response: Thank you for the suggestion. Our pervious report showed that the recombination
efficiency of the Rainbow model using Tamoxifen treatment is relatively low, which makes it
difficult to label all oocytes in Rb mice (Zhang et al., PNAS, 2012). Our strategy was to label
primordial germ cells (PGCs) that contain only one Rainbow allele, leading to cysts that include 8-
32 oocytes, all expressing the same fluorescent protein. Thus, when oocyte phagocytosis occurs,
most neighboring oocytes derived from the same cyst will share the same fluorescence, and only
those at the boundary of two cysts will display different colors, resulting in the low mixing ratio we
observed. Furthermore, the purple fluorescence from dual-recombination at DNA would be
permanent, while the cytoplasmic exchange-derived purple fluorescence is only a temporary
mixture, which subsequently degraded. Our Rainbow experiments demonstrate that cytoplasm
exchange does not rely on connections and attachments between oocytes after the cyst breakdown,
suggesting that oocyte phagocytosis is the key mechanism for cytoplasm and organelle enrichment
during the final period of oocyte selection.

In fact, we conducted a systematic quantitative analysis of the frequency of phagocytosis in our
study. To evaluate the phagocytosis frequency, we analyzed the engulfment behaviors of 107 oocytes
of Oct4-CreER™;mTmG across six ovaries within a fixed 48-hour window (c-19.5 dpc to c-PD2)
and tracked their survival at c-PD4 (Fig. R1-1) in the round 1 revision of Nature rebuttal. Crucially,
we excluded engulfment events occurring after c-PD2 to isolate the effect of early engulfment on
subsequent survival. We found that all surviving oocytes had phagocytosed oocyte debris (ODs).
Our analysis revealed a strong correlation between the number of engulfed OD fragments and
oocyte survival: all oocytes that engulfed <4 OD fragments during this period failed to survive at c-
PD4, whereas those that formed follicles had significantly higher engulfment activity (averaging 15
OD fragments). This suggests that a threshold level of engulfment is necessary, though not solely
sufficient, for oocyte survival.

For these reasons, we did not include additional discussion on this point in the revised manuscript,
as we believe such a discussion would be redundant and detract from the significance of our findings.
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Fig. R1-1. Analyzing the relationship between the frequency of engulfment events and the



developmental fate of winner oocytes.

(A) Identification of the frequency of potential engulfment events through an in-depth analysis of
the 4D time-lapse images. Both FL connected ODs and the attached ODs were counted as one
engulfment event. A surviving oocyte (upper) and an eliminated oocyte (bottom) were shown to
illustrate the criteria for identifying engulfment events during the same 48-hour observation window
(from ¢-19.5 dpc to c-PD2). Scale bar: 10 um. (B) The relationship between the frequency of
engulfment events and the fate of oocytes during the 48-hour developmental period. All oocytes that
engulfed <4 OD fragments uniformly failed to survive at c-PD4. In contrast, surviving oocytes that
formed follicles had significantly higher engulfment activity, with an average of 15 OD fragments
engulfed during this period. n = 107 oocytes from 6 ovaries.

- not tested whether phagocytosis is necessary for oocytes to survive

Author response: Thank you for the suggestion. While the Rainbow experiment was not designed
to address this specific question, we have indeed found that phagocytosis, as a mechanism of oocyte
selection, is essential to boost oocyte quality.

To determine the physiological significance of oocyte phagocytosis in the ovaries, we blocked
autophagy using a series of well-tested autophagy inhibitors including 3-methyladenine (3-MA),
MRT68921, Bafilomycin Al (BafA1), and Chloroquine (CQ) from c-17.5 dpc, and traced the oocyte
development and fate until c-PD4. In general, we found that the oocytes in all inhibitor treated
groups remained in a relatively silenced state with no active oocyte phagocytosis at c-PD1 (Fig 6A-
B and Fig EV4A-B). Consequently, more oocytes survived at c-PD4 (Fig 6A-B and Fig EV4C-D),
and reflecting a failure of the oocytes to undergo normal programs of either growth (Fig 6D and Fig
EV4) or elimination (Fig 6E and Fig EV4). Consistent with the inactivity of oocyte phagocytosis,
we found significantly increased number of oocytes at the end of imaging of c-PD4 in 3-MA,
MRT68921, BafAl and CQ treated ovaries (Fig 6F and Fig EV4D).

Next, we extended the time of in vitro culture to monitor the developmental capability of oocytes
that lacked the phagocytosis. We traced the growing of oocytes after 7 days washing 3-MA at c-
PD4, showing the lacking phagocytosis oocytes grew only to 37.4 + 6.1 um (Fig 6G and Appendix
Fig S10C, 3-MA) compared to control (52.4 + 4.8 um, Fig 6G and Appendix Fig S10C). These data
demonstrated that the oocytes that did not undergo phagocytosis related cytoplasm exchange were
unable to grow fully. Meanwhile, we performed allo-transplantation to examine the in vivo
developmental capability of the oocytes with or without phagocytosis (Fig 6H). Strikingly, no
healthy oocytes survived in the treated ovaries after 4 weeks of surgery (Fig 6H, 3-MA + 4 weeks),
which sharp contrast to the healthy development and ovulation of oocytes (Fig 6H, control) in the
control group. Therefore, we conclude that the oocyte phagocytosis is essential to boost oocyte
quality for the maintenance of normal fertility in female mice.

- Double-labelling in vivo not observed. This argues against cytoplasmic mixing via phagocytosis
in vivo.

Author response: Thank you for the suggestion. In our experiments, we used heterozygous
Rainbow embryos, in which the diploid cells contain only one Rainbow allele, to test cytoplasmic
exchange. We injected Tam at 10.5 dpc, before the germ cells entered meiosis, to induce



recombination. Technically, this strategy should guarantee that each oocyte expresses only one type
of fluorescent protein.

Given that meiosis begins at 13.5 dpc in ovaries, another possibility is that the purple oocytes are
derived from the dual-recombination of tetraploid oocytes, which contain two Rainbow alleles in
the heterozygous Rainbow embryos. However, the purple fluorescence from dual-recombination
should be permanent, while the cytoplasmic exchange-derived purple fluorescence is only a
temporary mixture. To test this, we treated Oct4-CreER™;Rainbow females with Tam at 10.5 dpc
(30 mg-kg' BW) and examined the color of oocytes at PD1 (Fig. R1-2, left), when oocyte
phagocytosis occurred and PD5 in vivo (Fig. R1-2, right), when cytoplasmic exchange had
concluded. We found that about 17.3 + 3.6% purple oocytes were observed in ovaries at PD1 (Fig.
R1-2, left). However, all oocytes expressed only a single type of fluorescent protein and no purple
oocytes (0 £ 0%) were observed in the ovaries at PD5 (Fig. R1-2, right). This result indicated that
phagocytosis occurred several days earlier (19.5dpc-PD2) and the phagocytosed fluorescent protein
was subsequently degraded. These data confirm that the formation of purple oocytes is solely due
to cytoplasmic exchange.

Oct4-CreER *Rainbow
PD1

Fig. R1-2. Fluorescent expressions in the oocytes of Oct4-CreER™;Rainbow ovaries at PD1 (left)
and PD5 (right), showing the formation of purple oocytes is solely due to cytoplasmic exchange.
Scale bar: 100 um.

2) Number of mitochondria increases

- possibly through phagocytosis but oocytes might simply manufacture new mitochondria.

Author response: Thanks for the valuable suggestions. We have expanded our discussion of this
point “While mitochondrial fission may also contribute to the increase in oocyte mitochondrial
population during this stage of selection, it is clear that oocyte phagocytosis is one of the main
mechanisms driving the enhancement of selected oocyte quality.” in the revised manuscript line
449-452.

3) Phagocytosis and oocyte growth are blocked when ovaries are treated with drugs that block
autophagy



- could simply be caused by a general detrimental effect of autophagy inhibition. 1-MA also blocks
type III PI-3 kinase, could have autophagy-independent effects.

Author response: Thanks for the valuable suggestions. We also have expanded our discussion to
explain the oocyte disappear after inhibiting autophagy: ‘However, our findings also reveal the
complexity of autophagy's involvement in oocyte phagocytosis. Notably, the upregulation of five
ATGS8 family proteins, including ATG3, is not restricted to core autophagy pathways but also
extends to alternative mechanisms such as LC3-associated phagocytosis and responses to lysosomal
damage (Jacomin et al, 2020). This suggests that these alternative autophagy-related pathways,
rather than canonical autophagy, may be more directly involved in regulating the sacrificed oocytes.
Furthermore, the use of broad-spectrum autophagy inhibitors complicates our interpretation, as they
affect both surviving and sacrificed oocytes, thereby masking the specific role of autophagy in

shaping the loser phenotype.’ in the discussion (line 485-494).



Point-by-point responses to the manuscript format changes:

- Please remove the keywords from the manuscript text and upload these as a separate file.
Author response: Thank you for the suggestion. We have removed the keywords and upload the
revised manuscript as a sperate file. The revised words have labeled with yellow highlight.

- We noted a discrepancy in author names: it is Wenji Wang in the manuscript text vs JiWen Wang
in the online manuscript tracking system.
Author response: Thank you for the suggestion. We have modified the name of Wenji Wang in the
system.

- Regarding the Author Contributions, we now use CRediT to specify the contributions of each
author in the journal submission system. Therefore, please remove the Author Contributions from
the manuscript file and make sure that the author contributions in our online manuscript tracking
system are correct and up-to-date. The information you specified in the system will be automatically
retrieved and typeset into the article. You can enter additional information in the free text box
provided, if you wish.

Author response: Thank you for the suggestion. We have removed the author contributions from
the manuscript and added these information in the CRediT of the system.

- Datasets: Dataset EV1 still has Table S1 in its file name (see tab when you open the file); consider
adding the legends directly to the excel files in a separate tab/worksheet. In either case, please
remove the red font.

Author response: Thank you for the suggestion. We have merged the legend to Excel file in a
separate sheet and revised the file name and color font.

- EV movies: the red font in the legends can be removed
Author response: Thank you for the suggestion. We have revised the red font to black.

- Appendix: please remove the red font in the figure legends.
Author response: Thank you for the suggestion. We have revised the red font to black in the figure
legends.

- Appendix Figure S8, S10: please specify the p-value for *** in panels A-C and the statistical test
used.

Author response: Thank you for the suggestion. We have added the p-value and the statistical test
in FigS8 and S10.

- Appendix: please specify the exact p-values if p>0.05 or p<0.01. This is not required for very small
p-values of <0.001 or <0.0001).
Author response: Thank you for the suggestion. We have added the exact p-value in Fig S11 legend.

- Please upload the Reagents and Tools Table as a separate file and remove it from the manuscript
text. It will be added back by our typesetters.
Author response: Thank you for the suggestion. We have removed the Reagents and Tools Table



from manuscript and uploaded this as a separated file.

- Data Availability section: Please provide URLs that resolve directly to the datasset(s) at GSA.
Author response: Thank you for the suggestion. We have added the URLs of our single cell RNA-
sequences dataset in the manuscript.

- Figures should be called out in a numerically linear manner. In this context we note that Fig 6F is
called out before Fig 3F.

Author response: Thank you for the suggestion. We apologize for the error in figure citation. We
have corrected the figure citation to ‘Appendix Figure S4F’ in Line 229.

- We perform a routine data integrity check on all figures and .xls files. Doing so, we noticed the
following points that need clarification:

1. The oocytes shown in Figure 2E have been reused in Figure 2F (0 hr, 13.5 hr). Please clearly state
this re-use in the figure legend.

Author response: Thank you for the suggestion. The figure 2E is the model illustration to reflect
individual oocytes separated, even though seen cyst-like structures with different numbers of
connected oocytes in 3D static images of Figure 2F (0 hr and 13.5 hr). The detailed information was
in Line 166-172 of manuscript. To avoid misunderstanding, we have added the state “the 4D tracing
images (from the time pointl to point2 of Fig 2E)” in the figure 2F legend in Line 1170.

2. The timelapse images shown in Figure 2B are also part of the series shown in Appendix Fig S2.
Please clearly state this reuse in the respective figure legends.

Author response: Thank you for your suggestion. Figure 2B shows representative images of
surviving oocyte development, which are part of the time-lapse series presented in Appendix Fig
S2. To avoid any misunderstanding, we have added the statement, “All images of surviving oocyte
development traced in Figure 2B are shown in Appendix Figure S2,” to the Figure 2 legend (lines
1163-1164).

3. The same is true for Figure 2C and Appendix Fig S3B. But here the timing seems not to match.
For "Shrunkage" the 34.5 hr image in 2C is the + 0 hr timepoint in S2B and 37.5 hrs in 2C is +3 hr
in S2B. Similar for "Degradation" (58.5 hr is +0 hr, 63 hr is +1.5 hr). Please explain the reuse and
the different timing in the figure legends.

Author response: Thank you for your suggestion. The data in Appendix Fig S3B represent
quantification of oocyte elimination events corresponding to lane 2 and lane 3 in Figure 2C. The
labels “+0 hr” and “+3 hr” refer to the time points at which oocyte elimination events occurred. To
avoid confusion, we have revised these labels to “before” and “after” in Appendix Fig S3B. We have
also updated the figure legend to clarify that the quantification in Appendix Fig S3B legend
corresponds to the oocyte elimination events shown in Figure 2C (lane 2 and lane 3).

4. The images shown in Figure 2B at 70.5 and 79.5 hrs are used again in Appendix Fig S5A, but
here with the time stamps 72 hr and 81 hr. Moreover, the cells seem to have been horizontally flipped
to match. The other images from this time series appear different. Please check.



Author response: Thank you for the suggestion. We apologize for the errors in the time labels. The
data presented in Appendix Fig S5A represent quantification of the phagocytosis frequency of
surviving or sacrificed oocytes, as shown in Figure 2B. Additionally, we had previously flipped the
images for clarity in labeling the OD fonts. To avoid any confusion, we have now corrected the time
labels and restored the original orientation of the images in Appendix Fig S5A. We have added the
statement in Appendix Fig S5A legend.

5. There appears to be a cell reuse between Appendix Figure S2 and Appendix Figure S5A:
S2 "70.5 hr" is similar to Appendix Fig S5A, "72 hr"

S2 "85.5 hr" is similar to SS5A "67. 5 hr"

S2 "79.4 hr is similar to S5A 81 hr

Again, the images seem to have been horizontally flipped to match.

Please provide an explanation for the reuse and flipping.

Author response: Thank you for your suggestion. We apologize for the errors in the time labels.
The data presented in Appendix Fig S5A represent quantification of the phagocytosis frequency of
surviving or sacrificed oocytes, as shown in Figure 2B. Additionally, we had previously flipped the
images for clarity in labeling the OD fonts. To avoid any confusion, we have now corrected the time
labels and restored the original orientation of the images in Appendix Fig S5A. We also have added
the statement in Appendix Fig S5A legend. Furthermore, regarding the concern that "Figure S2 85.5
hr is the same as S5A 67.5 hr," this was due to an error in figure placement. We have reviewed and
corrected this mistake in Appendix Figure S2.

- Our production/data editors have asked you to clarify several points in the figure legends (see
below). Please incorporate these changes in the manuscript and return the revised file with tracked
changes with your final manuscript submission.

1. Please indicate the statistical test used for data analysis in the legend of figure SF.

Author response: Thank you for the suggestion. We have added the statistical test method in the
legend of fig SF.

2. Please note that information related to n is missing in the legend of figure 5D.

Author response: Thank you for the suggestion. We have added the information of n in the legend
of Fig 5D.

3. Please note that the white arrows are not defined in the legend of figures 2C, D. This needs to be
rectified.

Author response: Thank you for the suggestion. We have added the white arrows defined in the
Fig 2C.

4. Please note that the blue arrows are not defined in the legend of figure 2F. This needs to be
rectified.

Author response: Thank you for the suggestion. We have added the cyan arrows defined in the Fig
2F.

- Finally, please upload the synopsis image as a separate file.
Author response: Thank you for the suggestion. We have upload the file of synopsis image to the

submission system.



1st Revision - Editorial Decision 11th Nov 2025

Hua Zhang

China Agricultural University
College of Biological Sciences
China

Dear Hua,

We have now received feedback from the expert advisor we asked to assess and read through the final version of your
manuscript. Given the positive comment, | am very pleased to accept your manuscript for publication in the next available issue
of EMBO reports. Thank you for your contribution to our 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/14693178/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.

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to EMBO
Reports.

Kind regards,
Martina
Martina Rembold, PhD

Senior Editor
EMBO reports

Referee #1:

| was asked for an additional opinion on this manuscript after peer-reviewing. In my opinion, the authors have obtained an
impressive amount of data in a technical tour de force. They show convincingly through live imaging that dominant oocytes
absorb cell debris from oocytes that underwent autophagy. | think the point-by-point reply to the comments of one reviewer is
satisfying. The only experiment | would suggest is to stain for markers of autophagy and phagocytosis, which should be rather
straightforward and a direct proof of phagocytosis. But overall, | think this manuscript should be published in Embo Reports. It
raises a lot of questions that -without any doubt- will be the subject of future studies.

>>> Please note that it is EMBO Reports 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://www.embopress.org/transparent-
process#Review_Process
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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/osf.io/9sm4x). Please follow the journal's guidelines in preparing your
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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 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

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

Reagents and tools table, materials and methods

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

Yes

Reagents and tools table, materials and methods

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.

Yes

materials and methods

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
RRID.

Primary cultures: Provide species, strain, sex of origin, genetic
modification status.

Report if the cell lines were recently authenticated (e.g., by STR profiling)
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 Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex,

age, genetic modification status. Provide accession number in repository Yes Reagents and tools table, materials and methods
OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex,

and age where possible.

Please detail housing and husbandry conditions. Yes materials and methods

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).

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

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.

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

acknowlegments

Design
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Ethics

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
DOl.

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

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 Availability Section)

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

Yes

materials and methods,figure legend

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?

Yes

randomization

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

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.

Yes

materials and methods,figure

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?

Yes

materials and methods,figure legend

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

materials and methods,figure legend

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

Yes

materials and methods,figure legend

Ethics

Information included in
the manuscript?

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

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

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.

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

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.

Yes

materials and methods

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

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://www.selectagents.gov/sat/list.htm

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

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?

Reporting

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

requiring specific guidelines and recommendations to complement MDAR.

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.

Yes

The MDAR framework

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.

For phase Il and lll 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.

Data Availability

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?

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?

If publicly available data were reused, provide the respective data citations
in the reference list.
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