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1st Editorial Decision 2 November 2017

Thank you for the submission of your manuscript to EMBO Molecular Medicine and please
accept my apologies for the delay in getting back to you. We have been unusually busy and
traveling lately, which, along with delays in securing referees reports and cross-commenting,
has led to unfortunate delays. We have now heard back from the three referees whom we asked
to evaluate your manuscript.

You will see that the three referees find the study to be of interest. However, novelty and
limited oocyte maturation analyses are an issue. Furthermore, the study should benefit from
rewriting to improve clarity and details (clinical and technological), but also structure. The
recent publications in AJHG should be cited and discussed. Given the existing literature and
data on Xenopus as pointe out by referee 3, the mice oocyte maturation defect should be
analysed in the KO mice to improve novelty and provide functional insights. and ref. 2 and 3
provide suggestions for that. Please better describe the statistics and animal used as requested in
our Author's checklist that you will have to fill.

Further, during our cross-commenting exercise, referee 3 suggested to strengthen the mouse
data by comparing the microarray analysis to published microarray datasets from different
stages of oocyte development, which in our view would be indeed informative and consolidate
the findings.

We would therefore welcome the submission of a revised version within three months for
further consideration and would like to encourage you to address all the criticisms raised as
suggested to improve conclusiveness and clarity. Please note that EMBO Molecular Medicine
strongly supports a single round of revision and that, as acceptance or rejection of the
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manuscript will depend on another round of review, your responses should be as complete as
possible.

EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that
are published by others during review or revision are not a criterion for rejection. Should you
decide to submit a revised version, I do ask that you get in touch after three months if you have
not completed it, to update us on the status.

Please also contact us as soon as possible if similar work is published elsewhere. If other work
is published we may not be able to extend the revision period beyond three months.

Please read below for important editorial formatting and consult our author's guidelines for
proper formatting of your revised article for EMBO Molecular Medicine.

I look forward to receiving your revised manuscript.

*EkxEE Reviewer's comments *#*#%
Referee #1 (Comments on Novelty/Model System for Author):

The technical quality is high, using appropriate methodologies to address their questions. The
novelty is medium to high as there are other groups addressing this (recent publication Chen et al)
but this study is novel with respect to the patient group. Improvements would be if they could have
compared results from North African population with another population but that would be difficult
to achieve in this case.

Referee #1 (Remarks for Author):

This is an interesting study that deals with the clinical problem of oocyte meiotic deficiency which
leads to infertility. The cause of this particular problem may be multi-factorial. This study carried
out whole exome sequencing in 23 patients of North African origin and 6 patients had the same
homozygous missense STOP mutation in PATL2.

The authors also carried out studies on Patl2 KO mice and demonstrated that this led to changes in
expression of a number of genes associated with oocyte maturation and early embryonic
development.

Another group previously identified that TUBB8 mutations were responsible for oocyte maturation
arrest but that this only accounted for approx 30% of individuals with this phenotype. This would
indicate that the causes of this condition are multi-factorial. In this study no deleterious TUBBS8
variants were found therefore it is interesting to address whether the racial origin of the patient
groups studied could account for the observed differences.

The group who observed TUBBS as a factor have now published a follow up study that implicates
Biallelic mutations in PATI2 in oocyte maturation arrest (Chen et al., 2017 Am J Hum Genet 101:
609-615). The Chen study and this current study both enhance our understanding of the genetic
basis of this particular cause of female infertility.

The current study is a strong study particularly with the inclusion of the basic data from mouse,
however, given the recently published work of Chen et al this paper should be re written to frame
the Chinese results within the context of the results presented here. Particularly the differences in
TUBBS and the apparent differences in PATL2 mutations that affect granulosa cells (apparent in
Chenet al paper but less so in this study).

Referee #2 (Comments on Novelty/Model System for Author):
In this study the authors have screened infertile women who show a failure in oocyte maturation. In

a small cohort of predominantly Tunisian women, the authors identified a homozygous mutation in
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PATL2. Furthermore, the authors subsequently show that Patl2 deficient mice are subfertile, with
reduced litter size and oocyte abnormalities. The authors also did expression profiling of oocytes of
these Patl2 deficient mice.

The paper is interesting as the identification of a novel gene involved in oocyte maturation and
subsequent (partial) confirmation in a null mice. Hence this paper is definitely worth publishing.
However, the paper requires substantial rewriting, in addition to some points that require
clarification. The results section is lengthy, not very structured, and containing elements for the
discussion section. Vice versa, the expression profiling results are described in the discussion
section.

Referee #2 (Remarks for Author):

In this study the authors have identified a homozygous mutation in PATL?2 leading to a premature
stop codon in women with a failure in oocyte maturation. The authors also show that in a mouse
model, deficiency of this gene causes infertility due to oocyte abnormalities. The paper is interesting
as the authors have identified a novel gene involved in oocyte maturation. There are, however,
aspects of the paper that require further attention

1) The authors describe that 23 patients were analyzed. However, of these 23, 15 were analyzed by
exome sequencing. Once the mutation was found, the remaining patients were sequenced for this
mutations. The authors should explained why not all patients were screened by exome sequencing.
Furthermore, this indicates that the screening for TUBBS was not performed in all patients.

2) In Table 1 the authors show the patient characteristics of the 6 patients in which the mutation was
identified. The authors should show the characteristics of all patients in this table. Furthermore, it
would be interesting to analyze whether differences exist in patients with or without this mutation,
even though the cohort is small.

3) The authors may more clearly indicate that the patients were recruited in Tunisia (at least that is
what I assume).

4) The authors used an in house bioinformatics pipeline. Please explain briefly or provided a
reference to a previous paper in which this pipeline was used.

5) The authors should carefully indicate the number of mice used for all experiments. For some of
the experiments the number is quite low, for instance in figure 3A, C and D

6) Figure 6 A and B. One of these figures is redundant and could be removed. If the authors would
like to show the variation, they could plot the data as in figure 4B.

7) The authors should explain the targeting approach of the Patl2 null mice. Which tissues does the
Ella-Cre model target? Is Patl2 also deleted in other tissues? This should be confirmed.

8) In the mouse model the authors only show a gross anatomy of the ovary. It would be useful to
determine follicle number (of the different classes) and particularly number of Corpora Lutea in
non-stimulated mice. Also information on gonadotropin levels would be useful.

9) The results section is quite long and contains elements that would be better suited for the
discussion section. I would suggest to structure the results section more carefully. Furthermore, the
results of the expression profiling is described mostly in the discussion section. This should be
moved to the results section, with a proper pathway analysis.

10) For the expression profiling, the authors described several genes to be up- or down regulated.

The authors should include validation studies for some of those genes using independent samples.
Referee #3 (Remarks for Author):

Here the authors use whole exome sequencing to identify a homozygous recessive mutation in the

PATL2 gene in 6 women from North Africa who presented to an assisted reproduction clinic with
primary infertility, presumably out of a total of 23 patients who had a similar defect in generating
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metaphase II stage oocytes during an assisted reproduction cycle. They go on to generate a full
knockout for the homologous gene in mice. They show that the female mice are subfertile, likely
because their oocytes are not fully grown and do not undergo normal meiotic maturation.

I have the following major concerns regarding this manuscript.

1. Although the final result regarding the human sequencing can be understood from the manuscript,
the study was very poorly described. It is not clear how many patients were enrolled in the study (23
are stated but exome sequencing was done on only 15), whether they were enrolled before or after
they had a diagnosis of failed oocyte maturation, and whether the IVF treatment cycle described in
the Methods was performed before or after enrollment. It is never stated whether the IVF treatment
cycle was part of the study or historical, or whether the oocytes were generated for research or
clinical purposes. The 234 subjects who served as controls are never described, and there is no
indication regarding whether or not they consented to the study. The diagnostic description for the
23 (or 15) subjects is incomplete - Table 1 only shows data regarding the 6 who had the PATL2
mutation. The entire description of the human aspects of this manuscript in the Methods and Results
should be rewritten for clarity so the reader can understand what was done, and be reassured that the
study was done following appropriate clinical research guidelines, particularly guidelines regarding
informed consent.

Of note, a (very) recent publication in the American Journal of Human Genetics identified the same
PATL2 mutation as in the current manuscript associated with female infertility due to oocyte
maturation failure (Maddirevula et al., Am J Hum Genet 101:603, 2017; PMID 28965844). This
paper only reported the human phenotype and did not pursue any mechanistic studies.

2. The evaluation of the Padl2-/- mouse phenotype was extremely superficial and did not address the
major underlying problem - lack of oocyte growth. It was demonstrated more than 25 years ago that
oocytes that are not yet fully grown are not competent to undergo nuclear (meiotic) maturation and
are not developmentally competent. Here the authors showed clearly that the oocytes in the female
knockout mice were not fully grown. However, instead of pursuing studies to determine what was
the function of the PADL2 protein during oocyte growth, the authors instead did studies that showed
that the oocytes were not developmentally competent. At the end of the manuscript, the authors still
have no idea what the protein does. Where the authors could have discovered information regarding
oocyte growth was by doing a careful evaluation of ovarian morphology with time following birth.
Instead, the authors stimulated the mice at 24 days of age with PMSG, which would impair an
accurate evaluation of the phenotype at that age, and never examined ovaries of younger mice at all.
A statement that the ovaries in knockout and WT mice had "no obvious defects" and had "similar
cellular structures" is inadequate. There is a significant amount of published information regarding
the function of PATL2 in Xenopus that could have been used to guide specific experiments to
determine if the function was similar in the mouse. For example, was there any difference in the
translation of any proteins essential for oocyte maturation? Does PATL2 interact with CPEB in the
mouse?

3. The authors appear convinced that Patl2 is an oocyte-specific transcript, but there is clearly a
moderate level of expression in numerous additional tissues in both mouse and human (documented
in Supplemental Figure S1). A function of PATL2 in other tissues could impact the fertility
phenotype, and should be considered.

4. Statistical analysis - The analysis of the microarrays was apparently done by multiple T-tests as
described in the Methods. Where was the correction for multiple comparisons? Was there an FDR
cutoff? Given that only 2 WT samples were analyzed by microarray, how could a T-test be done?

Additional concerns:

1. English usage needs correction throughout the manuscript.

2. WES in the title should be spelled out, not abbreviated.

3. If the mouse genome has ~23,000 genes, how can the Affymetrix array detect 66,000 different
genes? Perhaps what was meant was transcripts - based on alternate splicing?
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1st Revision - authors' response 14 February 2018

You will see that the three referees find the study to be of interest. However, novelty and limited
oocyte maturation analyses are an issue.

Furthermore, the study should benefit from rewriting to improve clarity and details (clinical and
technological), but also structure.

Dear editor and reviewers.

Thank you for your constructive and encouraging feedback, which we have tried to incorporate into
this new version of our manuscript.

I feel it is important to stress that our manuscript was submitted before the two articles reporting the
effect of PATL2 mutations on female reproduction were published in the American Journal of
Human Genetics. We have been working on this project for over 4 years, and like the other two
teams, we could have published our genetic data alone 2 years ago. However, we wanted to present
a strong and detailed study including both human and mouse data. Because of this desire to present a
comprehensive dataset (or as comprehensive as possible) we were unfortunately scooped. It is my
understanding that EMBO journals’ policy on scooping (that “similar findings published by other
researchers during peer-review or revision of a manuscript are not used as a criterion for rejection”)
will not now prevent publication of our study. We hope that the reviewers and the editors will
consider the information contained in our manuscript to be just as “novel” as that of our competitors.

We have now taken all of the reviewers very relevant comments into consideration and we feel that
our manuscript is much improved (numerous new figures and data), which as highlighted by the
reviewer contains considerably more work and information that the competing manuscripts. We
hope that our article will now be accepted for prompt publication in Embo Mol Medicine.

The recent publications in AJHG should be cited and discussed.

The recent publications are now cited in the introduction section and their content was taken into
account in the discussion

Given the existing literature and data on Xenopus as pointed out by referee 3, the mice oocyte
maturation defect should be analysed in the KO mice to improve novelty and provide functional
insights. and ref. 2 and 3 provide suggestions for that.

To respond to reviewers’ queries, we have performed several new experiments since our initial
study. These experiments were as follows:

- We were unable to find a specific mouse Patl2 antibody, despite extensive efforts. To
circumvent this problem, we used CrsipRCas9 to generate a Patl2-HA tagged mice, using
which we quantified the presence of Patl2 in oocytes from primordial to MII stage. It is
important to underline that tag/tag female animals are perfectly fertile, strongly suggesting
that the insertion of HA tag in Patl2 sequence does not alter its function

- We performed similar quantification experiment for different proteins known to be
important for mRNA stability in oocytes, such as Cpebl, Msy2 and Ddx6.

- We performed experiments to determine whether these proteins co-localized with Patl2

- We measured the Patl2 expression levels by Western Blot in the hypothalamic-pituitary
axes.

- We performed a thorough analysis of the ovaries to determine the number of the different
classes of oocytes at 12 and 26 days post-partum

- We analyzed the full cohort by WES sequencing

The results of these new experiments are described below.

Please better describe the statistics and animal used as requested in our Author's checklist that you
will have to fill.

done
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Further, during our cross-commenting exercise, referee 3 suggested to strengthen the mouse data by
comparing the microarray analysis to published microarray datasets from different stages of oocyte
development, which in our view would be indeed informative and consolidate the findings.

In our revised version, we have re-analyzed our transcriptomic data in the context of the GV-MII
transition.

The results indicated that a large portion of DET in WT samples were involved in energy production
(oxidative phosphorylation and mitochondrial (dys)function, Appendix figure S8) protein synthesis
(EIF2 signaling, regulation of e[F4 and p7056K signaling) and DNA replication, recombination and
repair (Figure EV5-A).

The GV-MII transition was previously reported by Eppig’s group as associated with specific
degradation of a large number of transcripts associated with protein synthesis, DNA replication and
energy production (Su et al, 2007). Reassuringly, we identified similar pathways as being regulated
at this stage in our samples. The similarity of our results with those previously reported strengthens
the quality of our raw data and validates our initial analysis in terms of the impact of the lack of
Patl2 on the transcriptome. In addition to this transcriptome analysis, we performed RT-qPCR
experiments for some up- and down-regulated transcripts to validate the transcriptomic results, as
requested by reviewer 2. As a whole, these results rule out any bias in our transcriptomic analyses
due to comparison of 2 WT samples with 3 KO samples at the GV stage.

Moreover, Figure EV5 presents a comparison of the pathways regulated in WT Patl2”" oocytes.
Interestingly, the most significantly down- or up-regulated pathways were the same in WT and Patl2
KO mice, suggesting that Patl2 is not involved in the GV-MII transition.

We would therefore welcome the submission of a revised version within three months for further
consideration and would like to encourage you to address all the criticisms raised as suggested to
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a
single round of revision and that, as acceptance or rejection of the manuscript will depend on
another round of review, your responses should be as complete as possible.

*E*E* Reviewer's comments **#**
Referee #1 (Comments on Novelty/Model System for Author):

The technical quality is high, using appropriate methodologies to address their questions. The
novelty is medium to high as there are other groups addressing this (recent publication Chen et al)
but this study is novel with respect to the patient group. Improvements would be if they could have
compared results from North African population with another population but that would be difficult
to achieve in this case.

Referee #1 (Remarks for Author):

This is an interesting study that deals with the clinical problem of oocyte meiotic deficiency which
leads to infertility. The cause of this particular problem may be multi-factorial. This study carried
out whole exome sequencing in 23 patients of North African origin and 6 patients had the same
homozygous missense STOP mutation in PATL2.

The authors also carried out studies on Patl2 KO mice and demonstrated that this led to changes in
expression of a number of genes associated with oocyte maturation and early embryonic
development.

Another group previously identified that TUBB8 mutations were responsible for oocyte maturation
arrest but that this only accounted for approx 30% of individuals with this phenotype. This would
indicate that the causes of this condition are multi-factorial. In this study no deleterious TUBBS8
variants were found therefore it is interesting to address whether the racial origin of the patient
groups studied could account for the observed differences.

The group who observed TUBBS as a factor have now published a follow up study that implicates
Biallelic mutations in PATI2 in oocyte maturation arrest (Chen et al., 2017 Am J Hum Genet 101:
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609-615). The Chen study and this current study both enhance our understanding of the genetic
basis of this particular cause of female infertility.

The current study is a strong study particularly with the inclusion of the basic data from mouse,
however, given the recently published work of Chen et al this paper should be re written to frame
the Chinese results within the context of the results presented here.

The two articles presenting PATL2 mutations as a cause of OMD are now presented in the
introduction and their results are addressed in the discussion sections.

Particularly the differences in TUBBS and the apparent differences in PATL2 mutations that affect
granulosa cells (apparent in Chen et al paper but less so in this study).

In fact, the Chen paper clearly showed that Patl2 is not expressed in granulosa cells (see figure S1).
We obtained similar results: Patl2 was undetectable by IF (Patl2-HA tag female) in the cumulus and
is detectable only in oocytes.

Referee #2 (Comments on Novelty/Model System for Author):

In this study the authors have screened infertile women who show a failure in oocyte maturation. In
a small cohort of predominantly Tunisian women, the authors identified a homozygous mutation in
PATL2. Furthermore, the authors subsequently show that Patl2 deficient mice are subfertile, with
reduced litter size and oocyte abnormalities. The authors also did expression profiling of oocytes of
these Patl2 deficient mice.

The paper is interesting as the identification of a novel gene involved in oocyte maturation and
subsequent (partial) confirmation in a null mice. Hence this paper is definitely worth publishing.

Thank you for this very positive overall assessment.

However, the paper requires substantial rewriting, in addition to some points that require
clarification. The results section is lengthy, not very structured, and containing elements for the
discussion section. Vice versa, the expression profiling results are described in the discussion
section.

Referee #2 (Remarks for Author):

In this study the authors have identified a homozygous mutation in PATL2 leading to a premature
stop codon in women with a failure in oocyte maturation. The authors also show that in a mouse
model, deficiency of this gene causes infertility due to oocyte abnormalities. The paper is interesting
as the authors have identified a novel gene involved in oocyte maturation. There are, however,
aspects of the paper that require further attention
1) The authors describe that 23 patients were analyzed. However, of these 23, 15 were
analyzed by exome sequencing. Once the mutation was found, the remaining patients were
sequenced for this mutations. The authors should explained why not all patients were
screened by exome sequencing. Furthermore, this indicates that the screening for TUBB8
was not performed in all patients.

Since our original submission we have completed the WES analysis for the remaining patients in our
cohort to try to identify some new causal genes. This has been we clarified in the text. From this
analysis we now have one or two new candidate genes of interest, and we plan to generate some KI
mice to explore our new hypotheses. The characterization of these genes will take us at least two
more years, so to limit the risks of being scooped (again) we prefer not to supply the list of genes
identified. In the new version of our manuscript, we indicate that the genetic analysis was done in 3
steps (1, WES analysis of 15 patients; 2, PATL2 Sanger analysis of the 8 additional subjects and 3,
WES analysis of the remaining members of the cohort. However, we do describe the search for
TUBBS mutations as we did identify one patient presenting a TUBBS loss of function heterozygote
variant (in a PATL2 non-mutated subject) during the second phase of WES analysis.
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2) In Table 1 the authors show the patient characteristics of the 6 patients in which the
mutation was identified. The authors should show the characteristics of all patients in this
table. Furthermore, it would be interesting to analyze whether differences exist in patients
with or without this mutation, even though the cohort is small.

Table 1 now presents the full cohort. We split the cohort into PATL2-dependent/independent oocyte
maturation defects. Interestingly, PATL2 patients present a GV block, whereas patients with
maturation defects not caused by PATL2 mutation tend rather to have a block at the MI stage (see
new table 1).

3) The authors may more clearly indicate that the patients were recruited in Tunisia (at least that is
what I assume).

The geographical origin of the patients is mainly Tunisia, but some patients are from Algeria, Libya,
or France (but also of North-African descent). This is now indicated in the introduction and in table
1

3) The authors used an in house bioinformatics pipeline. Please explain briefly or provided a
reference to a previous paper in which this pipeline was used.

We have added a reference to a publication where our bioinformatic pipeline is explained in detail
(Coutton et al, Nature comm (2018)).

5) The authors should carefully indicate the number of mice used for all experiments. For some of
the experiments the number is quite low, for instance in figure 3A, C and D

Unfortunately, we were unable to increase the numbers of mice used for figure 3A because it would
take too long (9 months) to obtain and study new sexually-mature KO females (3 months to produce
the animals, and 6 months to monitor fertility). Moreover, all the KO females available were used
for other experiments requested by reviewers. However, we have included information on the
numbers of animals used for each experiment.

6) Figure 6 A and B. One of these figures is redundant and could be removed. If the authors would
like to show the variation, they could plot the data as in figure 4B.

Done

7) The authors should explain the targeting approach of the Patl2 null mice. Which tissues does the
Ella-Cre model target?

Mice were provided by the EUCOM mutant mouse consortium, who generated numerous KO mice
using the same strategy, consisting in inserting LacZ and neomycin cassettes in front of a crucial
exon. The generators of this strain mice indicated that these cassette insertions should stop
translation in 99% of cases. However, to be 100% sure that all mice would be Patl2 deficient, we
chose to excise the cassettes in order to remove exon 7, thus producing a frameshift. Excision was
performed by crossing Patl2 mice with the Ella-Cre model. This mouse line carries a Cre transgene
under the control of the promoter for the Ella adenovirus which targets expression of Cre
recombinase to early mouse embryos. With this construction, Cre expression is thought to occur
prior to implantation in the uterine wall. Cre-mediated recombination occurs in a wide range of
tissues, including the germ cells that transmit the genetic alteration to offspring. The presence of a
frameshift was validated by PCR and sequencing in FO and F1 mice. Experiments were performed
using F1-F3 animals to rule out the possibility of mosaicism. This information is now included in
the methods section.

Is Patl2 also deleted in other tissues? This should be confirmed.
Several generations of Patl2 KO mice were studied, and because this mouse line was bred as

heterozygous animals, all animals were selected through genotyping performed on skin, muscle and
bones tissues (fingertip). The deletion is therefore not restricted to the ovaries, but affects all tissues.
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This question intersects with issue 3 raised by referee 3, suggesting that reproductive effect of the
lack of Patl2 could be due to expression of Patl2 in other tissues. As explained below, we think this
is unlikely.

8) In the mouse model the authors only show a gross anatomy of the ovary. It would be useful to
determine follicle number (of the different classes) and particularly number of Corpora Lutea in
non-stimulated mice.

This is a very important remark and we agree that our study was too preliminary to draw a robust
conclusion.

In the revised version, we provide a thorough analysis of the comparative number of different types
of follicles identified at 12 and 26 days post-partum from non-stimulated females. All ovaries were
sectioned and we counted the mean number of follicles (primordial, primary, secondary follicles)

found in a 3 pm thick sample. Between 40 and 50 sections were counted per genotype at 12 and 26

dpp.
Also information on gonadotropin levels would be useful.

In women, as shown in table 1, the level of LH, FSH and TSH were normal, suggesting that the
hypothalamic—pituitary axes and in particular the gonadal axis are not affected by the Patl2
mutation. Moreover, the women harboring the Patl2 mutation presented a normal menstrual cycle.
Taken together, these results strongly suggest that hormonal control of reproduction is unaffected in
these patients.

To validate this conclusion, we now present comparative Western-Blot analysis of HA-Tagged-
Patl2 mice performed with extracts from oocytes, the hypothalamus and pituitary gland. Whereas a
clear and specific signal is observed in the oocyte extract, no bands were observed in the
hypothalamus or pituitary gland extracts, confirming that Patl2 does not modulate the
hypothalamic—pituitary axes. These data are now presented in supplementary figure S2 and this
result is discussed in the manuscript.

9) The results section is quite long and contains elements that would be better suited for the
discussion section. I would suggest to structure the results section more carefully. Furthermore, the
results of the expression profiling is described mostly in the discussion section. This should be
moved to the results section, with a proper pathway analysis.

We have completely rewritten this part of the paper, and we now include a pathways analysis
(Figure EV4)

10) For the expression profiling, the authors described several genes to be up- or down regulated.
The authors should include validation studies for some of those genes using independent samples.

We used RT-qPCR to test the expression levels for very meaningful genes identified as down- or
up-regulated in the transcriptomic studies. These new data confirmed the validity of the
transcriptomic analysis. These data were obtained from independent WT and KO mice and are
presented in supplementary figure S7.

Referee #3 (Remarks for Author):

Here the authors use whole exome sequencing to identify a homozygous recessive mutation in the
PATL2 gene in 6 women from North Africa who presented to an assisted reproduction clinic with
primary infertility, presumably out of a total of 23 patients who had a similar defect in generating
metaphase II stage oocytes during an assisted reproduction cycle. They go on to generate a full
knockout for the homologous gene in mice. They show that the female mice are subfertile, likely
because their oocytes are not fully grown and do not undergo normal meiotic maturation.

I have the following major concerns regarding this manuscript.
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1. Although the final result regarding the human sequencing can be understood from the manuscript,
the study was very poorly described. It is not clear how many patients were enrolled in the study (23
are stated but exome sequencing was done on only 15), whether they were enrolled before or after
they had a diagnosis of failed oocyte maturation, and whether the IVF treatment cycle described in
the Methods was performed before or after enrollment. It is never stated whether the IVF treatment
cycle was part of the study or historical, or whether the oocytes were generated for research or
clinical purposes. The 234 subjects who served as controls are never described, and there is no
indication regarding whether or not they consented to the study. The entire description of the human
aspects of this manuscript in the Methods and Results should be rewritten for clarity so the reader
can understand what was done, and be reassured that the study was done following appropriate
clinical research guidelines, particularly guidelines regarding informed consent.

For this study, patients received no specific treatment for research purposes, and all oocytes
collected were used solely for IVF procedures. After IVF treatment, performed independently of the
research, couples of interest were selected and referred to us by their physician. After the physician
had explained the study and its aims, subjects signed an informed consent document. DNA samples
were collected from the couples of interests, and the patients’ identity was coded so that subjects
could not be identified.

Since 2007 and in parallel to this study on female infertility, we also performed a large study on
male infertility, involving several hundred couples (approximately 400 patients have already been
sequenced) and using the same ethical protocol. Most of these couples had IVF-ICSI at the Clinic
des Jasmin in Tunis from which 21/23 of the patients described here were recruited and had IVF.
Female partners of infertile men, for whom no fertility problems were identified were considered
fertile controls, and their characteristics were recorded and used anonymously. The male infertility
cohort has already been partly presented in several papers, and all projects were authorized by the
ethics committee at Grenoble Hospital

- Dieterich et al (2007) Homozygous mutation of 4URKC yields large-headed polyploid
spermatozoa and causes male infertility. Nat Genet. 2007 May;39(5):661-5

- Harbuzetal (2011) A recurrent deletion of the DPYI9L2 gene causes infertility in man
by blocking sperm head elongation and acrosome formation. Am. J. Hum. Genet. §88:
351-361

- Ben Khelifa et al (2014) Mutations in DNAH I, which encodes an inner arm heavy
chain dynein, lead to male infertility from multiple morphological abnormalities of the
sperm flagella Am. J. Hum. Genet. 94: 95-104.

- Coutton et al Ray (2018) Mutations in CFAP43 and CFAP44 cause male infertility and
flagellum defects in Trypanosoma and human. Nature Comm, DOI: 10.1038/s41467-
017-02792-7

These points are now clearly mentioned in the methods section.

The diagnostic description for the 23 (or 15) subjects is incomplete - Table 1 only shows data
regarding the 6 who had the PATL2 mutation.

The table now contains information for the full cohort, and all patients have been sequenced.

Of note, a (very) recent publication in the American Journal of Human Genetics identified the same
PATL2 mutation as in the current manuscript associated with female infertility due to oocyte
maturation failure (Maddirevula et al., Am J Hum Genet 101:603, 2017; PMID 28965844). This
paper only reported the human phenotype and did not pursue any mechanistic studies.

Thank you for pointing this paper out to us. Although we are naturally disappointed to have been
scooped by this articles and the one by Chen et al., both of which were published after submission of
our manuscript, we agree that our study is more complete than these other studies. The data we
presented for the KO mouse remains novel, and our analysis is more complete, as indicated by the
reviewer. Most journals, and EMBO journals in particular, have a clear policy on scooping,
indicating that “similar findings published by other researchers during peer-review or revision of a
manuscript are not used as a criterion for rejection”. In the revised version of our manuscript, we
now cite the two AJHG articles in the introduction and discussion.

© European Molecular Biology Organization
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2. The evaluation of the Patl2-/- mouse phenotype was extremely superficial and did not address the
major underlying problem - lack of oocyte growth. It was demonstrated more than 25 years ago that
oocytes that are not yet fully grown are not competent to undergo nuclear (meiotic) maturation and
are not developmentally competent. Here the authors showed clearly that the oocytes in the female
knockout mice were not fully grown. However, instead of pursuing studies to determine what was
the function of the PAtL2 protein during oocyte growth, the authors instead did studies that showed
that the oocytes were not developmentally competent. At the end of the manuscript, the authors still
have no idea what the protein does. Where the authors could have discovered information regarding
oocyte growth was by doing a careful evaluation of ovarian morphology with time following birth.
Instead, the authors stimulated the mice at 24 days of age with PMSG, which would impair an
accurate evaluation of the phenotype at that age, and never examined ovaries of younger mice at all.
A statement that the ovaries in knockout and WT mice had "no obvious defects" and had "similar
cellular structures" is inadequate

We now provide a thorough analysis of the comparative number of the different types of follicles
present in ovaries at 12 and 26 days postpartum from non-stimulated females (Figure EV2 and
supplementary figure S4). All ovaries were sectioned and we counted the mean number of follicles
(primordial, primary, secondary) found in 3 pm thick samples. The different classes of follicle
oocytes (primordial, primary and secondary) were counted in 9 different 3-um sections from 3
different mice (for each section, 4-7 technical replicates, corresponding to successive sections were
counted).

To better characterize the function of Patl2 in mouse oocytes, we studied its localization, its
presence and its abundance in the different types of growing, GV and MII oocytes using IF and
confocal microscopy to measure the intensity of fluorescence for the different oocyte types from
HA-tagged Patl2 mice. Figure 2 shows the results obtained. The specificity of the fluorescent signal
was validated by measuring fluorescence in WT oocytes, where no signal was measured (Appendix
Figure S5).

There is a significant amount of published information regarding the function of PATL2 in Xenopus
that could have been used to guide specific experiments to determine if the function was similar in
the mouse. For example, was there any difference in the translation of any proteins essential for
oocyte maturation? Does PATL2 interact with CPEB in the mouse?

First, we quantified the presence/abundance of different proteins known to be involved in mRNA
stability such as Cpebl, Msy2 and Ddx6 in the different type of oocytes. The results revealed no
overlap in staining pattern with Patl2: Patl2 was not detectable in primordial oocytes and its
abundance was higher in secondary preantral oocytes.

In addition, colocalization experiments with these proteins revealed no colocalization with Patl2 in
mouse oocytes. The results of these experiments are now presented in figures 2 and 3. It is worth
noting that HA is a small tag (9 amino acids) compared to GFP and is therefore less likely to induce
tag-dependent relocalization. Moreover, normal fertility in natural mating was recorded for
homozygous Patl2-HA females.

These results suggest that Patl2 represents an alternative mRNA stability pathway in mammalian
oocytes.

3. The authors appear convinced that Patl2 is an oocyte-specific transcript, but there is clearly a
moderate level of expression in numerous additional tissues in both mouse and human (documented
in Supplemental Figure S1). A function of PATL2 in other tissues could impact the fertility
phenotype, and should be considered.

As stated above, in women, as shown in table 1, the level of LH, FSH and TSH were normal,
suggesting that the hypothalamic—pituitary axes and in particular the gonadal axis were unaffected
by the absence of Patl2. Moreover, no alterations to menstrual cycles were observed in patients
harboring the PATL2 mutation. Altogether, these results strongly suggest that the hormonal control
of reproduction is not affected in these patients.

To validate this conclusion, we now present comparative Western-Blot analysis of HA-Tagged-
Patl2 mice performed with Oocytes, hypothalamus and pituitary gland extracts. Whereas a clear and
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specific signal is observed with oocyte extracts, no bands were observed with hypothalamus and
pituitary gland extracts, confirming that Patl2 does not modulate the hypothalamic—pituitary axes.
These data are now presented in supplementary figure 3 and this point is now discussed in the
discussion section.

4. Statistical analysis - The analysis of the microarrays was apparently done by multiple T-tests as
described in the Methods. Where was the correction for multiple comparisons? Was there an FDR
cutoff?

TAC performs statistical analysis to obtain a list of differentially expressed genes. It also provides
several graphical outputs for the visualization and appraisal of the mRNA deregulation events. TAC
runs analyses based on Expression Console (EC)-generated CHP files. Multi-testing correction is
performed using the Benjamini-Hochberg Step-Up FDR-controlling procedure for all the genes
expressed. By default, the Alpha level is set to 0.05 in the TAC Parameters (False Discovery Rate
field) or the FDR-adjusted p-value is set to 0.05

Given that only 2 WT samples were analyzed by microarray, how could a T-test be done?

As explained by statisticians from the GraphPad project
(https://www.graphpad.com/support/faqid/591/), the equations used to calculate the SD, SEM and
CI all work fine when you have only duplicate (N=2) data. It is therefore valid to compute a t-test
with only two replicates in each group, although the statistical power is greater with a higher number
of samples.

Moreover, we now have several corroborating results confirming that the genes identified as
down/up-regulated at the GV stage are not stochastic results
- RT-qPCR experiments confirmed the results for all genes tested
- Most of the meaningful genes found to be downregulated at the GV stage were also
down regulated at the MII stage (with n=3 per sample)
- GV-MII transition in WT and KO oocytes gave the same down and up regulated
pathways

Additional concerns:
1. English usage needs correction throughout the manuscript.

Done
2. WES in the title should be spelled out, not abbreviated.
The title was changed to respect size limitation. WES is no longer used

3. If the mouse genome has ~23,000 genes, how can the Affymetrix array detect 66,000 different
genes? Perhaps what was meant was transcripts - based on alternate splicing?

This was corrected, the Affymetrix array detects 66,000 transcripts.

2nd Editorial Decision 28 February 2018

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have
now received the enclosed reports from the referees that were asked to re-assess it. As you will see
the reviewers are now globally supportive and I am pleased to inform you that we will be able to
accept your manuscript pending minor editorial changes, and a response to the referee.

Please address the minor comment of referee 2 in writing. Please provide a letter INCLUDING my
comments and the reviewer's reports and your detailed responses to their comments (as Word file).

Please submit your revised manuscript within two weeks. I look forward to seeing a revised
form of your manuscript as soon as possible.

© European Molecular Biology Organization
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wEkxEE Reviewer's comments *#* 4%
Referee #2 (Comments on Novelty/Model System for Author):

The authors have identified a mutation in PatL2 in infertile patients. This relatively novel mutatation
was subsequently analyzed in a knockout mouse model. This data provide insight into the biological
stage in oocyte maturation affected by absence of PatL2 function.

Referee #2 (Remarks for Author):

The authors have put a significant effort into improving their manuscript. The data are now
presented in a logical and clear way, although the manuscript remains quite lengthy. Most of my
comments have been addressed. Some comments remain.

1. In my previous comment 8 I asked for information on gonadotropin levels in the knockout mice.
The authors reasoned that since gonadotropin levels in patients and PatL2 is not expressed in the
hypothalamus and pituitary of mice, it is not expected that gonadotropin levels are affected. Given
that species differences exist, direct comparison of human and mouse data may not be valid.
Furthermore, the number of human samples for which gonadotropin data are presented is very
limited. I would have expected that since these patients underwent IVF, this data would be available.
Furthermore, lack of PatL2 expression in the brain, doesn't exclude an effect of the ovary on the
HPG-axis. A defect in oocyte-granulosa cell communication might results in altered granulosa cell
functioning for instance, which subsequently could affect the negative feedback. The authors should
be less strong in their conclusion.

2. In figure 8, the authors have drawn dotted lines between WT and PatL2-KO mice. Please remove
these lines as these are independent mice, and not mice that have been studied at 2 time points.

Referee #3 (Comments on Novelty/Model System for Author):

Experiments are now well described and performed appropriately and thoroughly, new and
interesting data are reported regarding the mechanisms underlying a clinically relevant phenotype in
humans based on excellent work in a mouse model, and the information gleaned is highly relevant
for clinical assisted reproduction.

Referee #3 (Remarks for Author):

In the revised manuscript, the authors have done an outstanding job of delving into the mechanisms
underlying the Patl2-/- phenotype in the mouse. The new experiments added, along with a thorough
discussion of the implications of the results, dramatically improved the impact of the manuscript and
strongly differentiate this manuscript from two previously published papers that simply reported a
human Patl2 mutation in association with a clinical infertility phenotype.

My concerns regarding the description of the procedures and consent process for the human

subjects, possible influence of Patl2 knockout on somatic tissues, and statistical analysis were all
satisfactorily addressed.

2nd Revision - authors' response 12 March 2018

We are delighted with the decision to accept our manuscript for publication in EMBO Molecular
Medecine. We have made all the suggested final amendments and hope to have satisfactorily
addressed all comments.

Our detailed responses :

1) Please address the minor comment of referee 2 in writing. Please provide a letter INCLUDING
my comments and the reviewer's reports and your detailed responses to their comments (as Word
file).
Done

© European Molecular Biology Organization
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wEkxEE Reviewer's comments *#* 4%
Referee #2 (Comments on Novelty/Model System for Author):

The authors have identified a mutation in PatL2 in infertile patients. This relatively novel mutation
was subsequently analyzed in a knockout mouse model. This data provide insight into the biological
stage in oocyte maturation affected by absence of PatL2 function.

Referee #2 (Remarks for Author):

The authors have put a significant effort into improving their manuscript. The data are now
presented in a logical and clear way, although the manuscript remains quite lengthy. Most of my
comments have been addressed. Some comments remain.

1. In my previous comment 8 I asked for information on gonadotropin levels in the knockout mice.
The authors reasoned that since gonadotropin levels in patients and PatL2 is not expressed in the
hypothalamus and pituitary of mice, it is not expected that gonadotropin levels are affected. Given
that species differences exist, direct comparison of human and mouse data may not be valid.
Furthermore, the number of human samples for which gonadotropin data are presented is very
limited. I would have expected that since these patients underwent IVF, this data would be available.
Furthermore, lack of PatL2 expression in the brain, doesn't exclude an effect of the ovary on the
HPG-axis. A defect in oocyte-granulosa cell communication might results in altered granulosa cell
functioning for instance, which subsequently could affect the negative feedback. The authors should
be less strong in their conclusion.

To take into account the reviewer’s comment, we have modified the corresponding text, which is
now : Whereas a clear and specific signal is observed for oocyte extracts from PATL2-HA females,
no signal was observed in extracts from the hypothalamus or pituitary gland indicating that the
direct control of the hypothalamus/pituitary gland on oocyte maturation is not altered in mice
(Appendix Figure S2). Since our PATL?2 patients exhibited normal hormone levels (when data were
available, Table 1) and reported regular menstrual cycles, these results taken together suggest that
the human infertility phenotype is purely due to an oocyte defect.

2. In figure 8, the authors have drawn dotted lines between WT and PatL2-KO mice. Please remove
these lines as these are independent mice, and not mice that have been studied at 2 time points.

We have changed the format of this graph to avoid confusion (assuming the figure in question is in
fact figure 6A for which this comment would be appropriate).

Referee #3 (Comments on Novelty/Model System for Author):

Experiments are now well described and performed appropriately and thoroughly, new and
interesting data are reported regarding the mechanisms underlying a clinically relevant phenotype in
humans based on excellent work in a mouse model, and the information gleaned is highly relevant
for clinical assisted reproduction.

Referee #3 (Remarks for Author):

In the revised manuscript, the authors have done an outstanding job of delving into the mechanisms
underlying the Patl2-/- phenotype in the mouse. The new experiments added, along with a thorough
discussion of the implications of the results, dramatically improved the impact of the manuscript and
strongly differentiate this manuscript from two previously published papers that simply reported a
human Patl2 mutation in association with a clinical infertility phenotype.

My concerns regarding the description of the procedures and consent process for the human
subjects, possible influence of Patl2 knockout on somatic tissues, and statistical analysis were all

satisfactorily addressed.

Thank you for this evaluation.
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Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- 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.

figure panels include only data points, measurements or observations that can be compared to each other in a scientifically

meaningful way.

graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should

not be shown for technical replicates.

if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be

justified

Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship

guidelines on Data Presentation.

>
>
>
>

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.
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Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself.
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).

We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human
subjects.

B- Statistics and general methods

http://1degreebio.org
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-repo

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov

http://www.consort-statement.org

http://www.consort-statement.org/checklists/view/32-consort/66-title

http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/

http://jjj.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
http://www.selectagents.gov/

Please fill out these boxes W (Do not worry if you cannot see all your text once you press return)

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

Sample sizes were not predefined. For human data we analysed as many patients as available. In
mice we analysed between 3 to 8 mice of each genotype for each experiment.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

For each condition for all experiments, between 3 to 8 animals were tested to achieve statistical
significance.

randomization procedure)? If yes, please describe.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre- NA
established?
3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. NA

For animal studies, include a statement about randomization even if no randomization was used.

no randomisation

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results [NA

(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done no blinding
5. For every figure, are statistical tests justified as appropriate? yes

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

Where sample numbers allowed for a test of normality, the Shapiro-Wilk normality test was
applied. In the event of a non-Gaussian distribution, significance was verified through Mann
\Whitney tests (GraphPad Prism software).

Is there an estimate of variation within each group of data?

Yes we measured the standard deviation and standard error of the mean.

Is the variance similar between the groups that are being statistically compared?

Statistical analyses were performed with GraphPad software and T-tests were accompanied with F-
tests for the comparison of variances for each statistical analysis. Where F-tests gave a significant
variance, Welch's correction was applied.




C- Reagents

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g.,
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

All antibody references are provided in the manuscript (see appendix table S2) which can be used
to find data sheets, citations and reviews on the suppliers' websites

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for
mycoplasma contamination.

NA (no cell lines used)

* for all hyperlinks, please see the table at the top right of the document

D- Animal Models

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing
and husbandry conditions and the source of animals.

See page 22 of manuscript

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the
committee(s) approving the experiments.

See page 22 of manuscript

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 2010) to ensure
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations. Please confirm
compliance.

o

yes

E- Human Subjects

11. Identify the committee(s) approving the study protocol.

See page 20

12. 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.

See page 20

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

NA

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

We had no restrictions.

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

NA (the study was undertaken as a diagnostic study and is not a clinical trial)

top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

16. For phase Il and Il randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) ~ [NA
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.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at [NA

F- Data Accessibility

G- Dual u:

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462,
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules

d. Functional genomics data

e. Proteomics and molecular interactions

Transcriptomic data are available in the GEO database: accession number GSE100117
(https://www.ncbi.nIm.nih.gov/geo/query/acc.cgi)

Clinical exomic data are available in the EGA data base: EGAS00001002903
(https://www.ebi.ac.uk/ega/home)

The data availability section can be found on page 28.

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of
datasets in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in
unstructured repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).

NA

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while
respecting ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible
with the individual consent agreement used in the study, such data should be deposited in one of the major public access-|
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).

All relevant data are provided.

21. Computational models that are central and integral to a study should be shared without restrictions and provided in a
machine-readable form. The relevant accession numbers or links should be provided. When possible, standardized
format (SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the
MIRIAM guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list
at top right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be
deposited in a public repository or included in supplementary information.

se research of concern

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines,
provide a statement only if it could.

no




