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12th Feb 20241st Editorial Decision

12th Feb 2024 

Dear Dr. Godin, 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now received feedback from the three 
reviewers who agreed to evaluate your manuscript. All three referees recognize potential interest of the study but also raise 
serious and partially overlapping concerns that should be addressed in a major revision. If you would like to discuss further the 
points raised by the referees, I am available to do so via email or video. Let me know if you are interested in this option. 

Further consideration of a revision that addresses reviewers' concerns in full will entail a second round of review. EMBO 
Molecular Medicine encourages a single round of revision only and therefore, acceptance or rejection of the manuscript will 
depend on the completeness of your responses included in the next, final version of the manuscript. For this reason, and to save 
you from any frustrations in the end, I would strongly advise against returning an incomplete revision. 

We would welcome the submission of a revised version within three months for further consideration. Please let us know if you 
require longer to complete the revision. 

I look forward to receiving your revised manuscript. 

Yours sincerely, 

Zeljko Durdevic 

Zeljko Durdevic 
Editor 
EMBO Molecular Medicine 

***** 

When submitting your revised manuscript, please carefully review the instructions that follow below.  We perform an initial quality
control of all revised manuscripts before re-review; failure to include requested items will delay the evaluation of your revision. 

We require: 

1) A .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) Individual production quality figure files as .eps, .tif, .jpg (one file per figure). For guidance, download the 'Figure Guide PDF':
(https://www.embopress.org/page/journal/17574684/authorguide#figureformat).

3) A .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

4) A complete author checklist, which you can download from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#submissionofrevisions). Please insert information in the
checklist that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript.

6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and



database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public (see
https://www.embopress.org/page/journal/17574684/authorguide#dataavailability). 

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data
Availability Section is restricted to new primary data that are part of this study.   

7) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number
(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.). See also 'Figure Legend' guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

8) At EMBO Press we ask authors to provide source data for the main manuscript figures. Our source data coordinator will
contact you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to
upload and organize the files. 

9) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows:  "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at .

10) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable
online. A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and
their respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc.

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

See detailed instructions here: 

. 

11) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example. 

12) For more information: There is space at the end of each article to list relevant web links for further consultation by our
readers. Could you identify some relevant ones and provide such information as well? Some examples are patient associations,
relevant databases, OMIM/proteins/genes links, author's websites, etc... 

13) Author contributions: You will be asked to provide CRediT (Contributor Role Taxonomy) terms in the submission system.
These replace a narrative author contribution section in the manuscript.

14) A Conflict of Interest statement should be provided in the main text.

15) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal



webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one-sentences bullet points that summarizes the paper. Please write the bullet points to summarize the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly.  

Please also suggest a striking image or visual abstract to illustrate your article as a PNG file 550 px wide x 300-800 px high.  

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. 

***** Reviewer's comments ***** 

Referee #1 (Comments on Novelty/Model System for Author): 

The authors report novel information that is of great relevance to medical genetics /genomics, neurodevelopment and
neuroscience. Mutations in WDR47 have not previously been shown to be disease-causing. 

Corpus callosum agenesis/dysgenesis (CCD) is fairly common - as an isolated finding on MRI -or may be associated with other
brain or neurological abnormalities, including known genetic syndromes. Apparently predisposing genetic factors have included
deletions and duplications of numerous small chromosome regions, identified as CNVs by chromosomal microarray studies.. 
Knowledge is limited about single gene mutations that when inherited as recessive Mendelian traits cause CCD. Therefore, the
discovery of another causative gene, WDR47, acting as a Mendelian recessive, represents a significant contribution. 

The five cases in 4 families reported here have been identified from different parts of the world via the Gene Matcher platform,
demonstrating the power of this approach to solving the causation of rare genetic disorders. In 3 consanguineous families, the
affected individuals were homozygous for the missense variants. In the non-consanguineous family, the affected individual was
a compound heterozygote. All 5 amino acid substitutions are conserved in evolution and are predicted to be deleterious. 

The major part of the manuscript describes a large set of in vitro and in vivo studies of mouse models for WDR47 deficiency.
The mouse models do not represent the mutations reported in the patients. Partial or complete knockout mouse models of WDR
47 were derived from a publicly available knock-out line previously used by the authors and others. Only the complementation
assays in Fig. 7 use constructs representing the mutations identified in the patients. 

Referee #1 (Remarks for Author): 

The authors report novel information that is of great relevance to medical genetics /genomics, neurodevelopment and
neuroscience. Mutations in WDR47 have not previously been shown to be disease-causing. 

Corpus callosum agenesis/dysgenesis (CCD) is fairly common - as an isolated finding on MRI -or may be associated with other
brain or neurological abnormalities, including known genetic syndromes. Apparently predisposing genetic factors have included
deletions and duplications of numerous small chromosome regions, identified as CNVs by chromosomal microarray studies.. 
Knowledge is limited about single gene mutations that when inherited as recessive Mendelian traits cause CCD. Therefore, the
discovery of another causative gene, WDR47, acting as a Mendelian recessive, represents a significant contribution. 

The five cases in 4 families reported here have been identified from different parts of the world via the Gene Matcher platform,
demonstrating the power of this approach to solving the causation of rare genetic disorders. In 3 consanguineous families, the
affected individuals were homozygous for the missense variants. In the non-consanguineous family, the affected individual was
a compound heterozygote. All 5 amino acid substitutions are conserved in evolution and are predicted to be deleterious. 

The major part of the manuscript describes a large set of in vitro and in vivo studies of mouse models for WDR47 deficiency.
The mouse models do not represent the mutations reported in the patients. Partial or complete knockout mouse models of WDR
47 were derived from a publicly available knock-out line previously used by the authors and others. Only the complementation
assays in Fig. 7 use constructs representing the mutations identified in the patients. 

Comments to consider for revision: 

1. The clinical data are summarized in Table 1 which is illegible on the size of a page.

2. The Japanese patient (M03- designation missing on Table 1) had "multiple congenital anomalies" - these should be listed



/documented completely.

3. In family 1, the two affected males were delivered by elective C-section and died within 24-48 hrs. A female sibling had died at
7 days, with no clinical information. The brain MRI of one male shows severe CNS abnormalities. Were autopsies done on these
children? Where there any other organs involved ? What about the lungs? Were the boys ably to breathe or kept on ventilators?
Note that Wdr47-deficient mice did not breathe after birth (Chen 2020).

4. Family 1, with two R193H homozygous males that died at birth, is interpreted as the LOF equivalent of the mouse complete
knock-out model. While transcript levels were normal, the transfected R193H protein shows decreased stability (Fig. 1K),
apparently due to proteasomal degradation (Fig. 1L).
Before concluding that complete loss-of-function variants cause neonatal mortality as part of this disorder, the authors should
exclude alternative explanations. The neonatal lethality could potentially be caused by another recessive condition (with variant
not reported by the exome sequencing lab), given the high level of autozygosity. Table 1 states :"no pathogenic variants in
autozygome - misspelled aurozygome". If re-examination of the autozygome results on family 1 is not informative, whole
genome sequencing should be done to exclude the possibility of another pathogenic variant elsewhere in the genome.

5. Given that WDR47 is an important component of microtubules in motile cilia, did any of the patients have signs or symptoms
of ciliary dyskinesia syndrome (as reported by Liu 2021 for a WDR47- deficient mouse model)?

6. The surviving patients all had CNS abnormalities beyond CCD, such as seizures, and (where known) facial dysmorphia, and
severe developmental delay. This is a complex neurodevelopmental disorder and the emphasis placed on CCD in this paper
seems excessive/unbalanced.

7. Detailed neuroanatomical studies on a variety of mouse models in vivo and in neuronal cultures generated novel insights into
the mechanism of neuronal death in WDR47 deficiency. Data show that the pro-survival function is independent of WDR47's
roles in migration and axonal growth; instead it involves the regulation of axonal transport and MT stability. On Page 21, the
authors also claim that WDR47 plays a previously undetected role in mitochondrial homeostasis, because they observed that
LOF WDR47alleles lead to fragmentation of mitochondria and increased production of reactive oxygen species. Could this
simply be a secondary process happening in dying cells?

8. The paper is very well written, except for the Discussion that includes several grammatical errors.
9. Incorrect Terminology on Pages 11 and 19: "Additionally, our results demonstrate that Wdr47 haploinsufficiency does not lead
to any survival or axon extension defects". When the authors describe a lack of phenotype in heterozygous mice, they should
not call them "haploinsufficient", but rather "heterozygous". Note the definition: "Haploinsufficiency is defined as a dominant
phenotype in diploid organisms that are heterozygous for a loss-of-function allele".

10. Fig. 1N: why are there two bands for WDR47 on Western blot of control and mutant lymphoblastoid cell lines?

11. Whereas the 5 novel WDR47 missense mutations reported here were not found in databases, a R661H variant was reported
in a agCC cohort, (polyphen: probably damaging) (Kannan et al PNAS 2017 Dataset S12). Have the authors tried to obtain more
information on the three R661H homozygotes reported in ExAC?

12. The authors suggest that WDR47 screening should be considered in "unexplained syndromic cases involving corpus
callosum dysgenesis, microcephaly and other neuroanatomical phenotypes." This recommendation sounds reasonable, but the
field of human molecular genetic diagnostics is moving beyond single gene or gene panel testing to more global approaches like
whole exome and genome sequencing. The information in this paper will be crucial in the interpretation of WDR47 variants
identified by these global tests.

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

The authors have completed a thorough examination of the role of loss of function WDR47. The conditional animals
demonstrate the importance of WDR47 in neurodevelopmental disease and are necessary given the lethality of knock-out
models. There are no concerns on the use of animals. While WDR47 related disease is likely to be rare; understanding the role
of WDR47 in neurodevelopmental disease is important. 

Referee #2 (Remarks for Author): 

The authors have done a substantial amount of work to correlate loss of function in WDR47 with corpus callosum dysgenesis.



Overall the manuscript is well written, and I have only minor suggestions/clarifications.

The use of whole should be removed from whole exome sequencing; there is nothing complete/whole in exome sequencing. 

While there are no homozygous individuals in population databases, the MAF from gnomadV4 should be included in Table 1. 

Lastly, while the data of p.R193H clearly supports loss of function, the other missense variants are only suggestive of
diminished function, particularly p.K592R. The discussion should more clearly state the limitations/suggestive nature of the
findings. Concordantly, the introduction states four bi-allelic loss-of-function variants, and this statement could also be softened. 

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

This is the first time that human WDR47 variants are suggested to associate with human corpus callosum dysgenesis. This
association has been previously suggested based on WDR47 KO mouse model (Kannan et al. 2017) revealing that WDR47
plays roles in brain development, corpus callosum dysgenesis, and autophagy in brain. 
I found this manuscript very interesting with novel genotype-phenotype data on WDR47. However, I think that in its current form
the MS doesn´t reach the level acquired to be published in EMBO due the following aspects (please, see below the suggestions
for a major revision). I conclude that the WDR47 mouse work is interesting on its own in studying the significance of WDR47 in
brain development, but comparison to human data would require more evidence, even though proteins in different species are
over 95% homologous. 

Referee #3 (Remarks for Author): 

This is the first time that human WDR47 variants are suggested to associate with human corpus callosum dysgenesis. This
association has been previously suggested based on WDR47 KO mouse model (Kannan et al. 2017) revealing that WDR47
plays roles in brain development, corpus callosum dysgenesis, and autophagy in brain. 
I found this manuscript very interesting with novel genotype-phenotype data on WDR47. However, I think that in its current form
the MS doesn´t reach the level acquired to be published in EMBO due the following aspects (please, see below the suggestions
for a major revision). I conclude that the WDR47 mouse work is interesting on its own in studying the significance of WDR47 in
brain development, but comparison to human data would require more evidence, even though proteins in different species are
over 95% homologous. 

A. Major revision: summary of data presented in the current MS version and suggestions for additional experiments to verify the
human WDR47 genotype-phenotype association and to increase the novelty value of the manuscript:

A1. Human data on WDR47 genotype-phenotypes: The current title of the manuscript is misleading in focusing on WDR47-
related human phenotype even though most of the data in the manuscript in based on the WDR47 KO mouse model except for
brain MRIs from 5 patients with WDR47 variants, a summary table on clinical features and functional studies on fibroblasts from
2 out of 5 patients. The amount of human data was much less compared to mouse data, and the connection of human data to
mice data was mostly based on the CC phenotype. 

A2. Functional studies on WDR47 variants: All five WDR47 variants identified in patients were investigated as plasmid constructs
to study their stability. The variant and wild type constructs were transfected into mouse N2A neuroblastoma cells. These protein
constructs also had a HIS tag attached to the protein, which allowed the proteins to be identified from WB membranes. As a
result, three variants were more stable and two less stable. One of the less stable variants could be saved by a protease
inhibitor, whereas the other was broken down in the proteosome. These findings were then confirmed in the patient-derived
fibroblasts of two patients. 
o In a patient with a homozygous variant, the WDR47 protein became more unstable in N2A cell model; the same result
(=reduced amount of protein) was observed in fibroblasts confirming the finding.
o In a patient with heterozygous variants, both variants were normally expressed/stable based on cellular studies and appeared
to have a normal amount of protein confirming the finding.
o Based on these results, it was suggested that the human CC phenotype may be due to a reduced amount of protein in at least
some patients, while other variants may have some kind of loss of function effect.
o As this is the first time when the WDR47 variants are associated with neurodevelopmental phenotype including dysgenesis of
CC, more human specific data to confirm this association should be provided. As there could be several potential options for in
vitro models by using iPSC techniques up to even brain organoids, why did the authors restrict the functional studies only on
patient-derived fibroblasts instead of proceeding to human tissue and/or cell type specific experiments or brain organoids? (See
for instance Ku RY, and Torii M. New Molecular Players in the Development of Callosal Projections? Cells 2021, and Kirihara T



et al. A Human Induced Pluripotent Stem Cell-Derived Tissue Model of a Cerebral Tract Connecting Two Cortical Regions,
iScience 2019). Based on the WDR47 KO mouse data provided by the authors, these functional studies on patient-derived cell
lines should also concern mitochondrial function (excessive ROS, mtDNA deletions, autophagosomes) and microtubule
homeostasis. 

A3. WES data on patients: The authors performed WES analyses, but how well have they ruled out other possible disease-
causing variants in other genes? What other candidate gene variants were found in WES data that is not provided in detail in
supplementary material (in the Table it was stated that there were no other candidate gene variants, but this seems quite
unlikely)? 

A4. Clinical features and neuroradiological findings in patients with WDR47 variants: It would have been necessary to describe in
more detail the clinical and neuroradiological findings in patients associated with the WDR47 variants. As two of the patients
have deceased, could any tissue samples from autopsy be available? What was the cause of the death in two patients? What
were the macroscopic and histopathological autopsy findings in different organs? In the MS text, clinical features of the patients
focus mainly on neuroradiological findings. More detailed clinical data is presented only in Table 1 that was written by using a
very small font size. The clinical features in patients in different organs should be compared to the data on WDR47 tissue
expression in humans. 

A5. WDR47 expression in human tissues and cell types versus clinical and neuroradiological findings. The clinical manifestations
of the patients in organ/tissue level should be compared to the current knowledge on RNA and protein expression of WDR47 in
different tissues and cell types. Brain MRI data and especially anatomic location should be compared to the currently available
data on WDR47 expression in different anatomical regions/cell types of the brain (including comparison between human and
mice data). Could WDR47 expression on protein level be studied in different human tissues in which the patients present their
symptoms and signs; for example, autopsy material or commercially available tissue homogenates (including different human
brain regions) and cell lines. 

A6. WDR47 mouse modelling: In this manuscript, there is a lot of emphasis on mouse model work. However, the difference here
compared to the previous study by Kannan et al. (2017) is that while the previous work had been done on knockout mice, this
work was performed on tissue-specific knockouts. In addition, in utero electroporation had been carried out, in which the
significance of protein had been studied by targeting smaller populations of neurons. Despite WDR47 KO model data, the effect
of identified human variants on WDR47 protein function has not been properly verified. 

A7. The drug screening model was used to study the susceptibility of CC neurons to die from apoptosis in the first place and the
mechanism behind them. WDR47 variants were more susceptible to death, while wild types survived drug treatment, comparing
different routes leading to apoptosis. 

B. Minor revision, suggestions for some minor changes (please, see below):

B1. Table 1 includes grammatic errors and wrong terminology (for example "hypotonic reduced head contrôle", "repeated flexin
pattern", and "hypserythic EEG pattern"). 
B2. Discussion: the discussion part could be strengthened by adding a chapter on phenotypic spectrum of WDR‐related
ciliopathies including references (for example the most recent article by Accogli A et al. Variants in the WDR44 WD40-repeat
domain cause a spectrum of ciliopathy by impairing ciliogenesis initiation. Nat Commun 2024). 

B3. Discussion: The WDR47 expression in different tissues (including different brain regions) should be discussed regarding
clinical phenotypes and neuroradiological findings of the patients.



We thank the reviewers for their advice and sugges4ons. We provide below detailed answers to the 
reviewers’ concerns. As we have added a substan4al amount of data, we have updated most of the 
figures and have added a new main figure (Figure 2), a supplementary table (Table EV1) and an 
expanded view figure (Figure EV1) in the revised manuscript. We hope that, with these substan4al 
revisions, our manuscript will fit with the reviewers’ requirements and be suitable for publica4on in 
EMBO Molecular medicine. 

Referee #1 (Remarks for Author): 

The authors report novel informa4on that is of great relevance to medical gene4cs /genomics, 
neurodevelopment and neuroscience. Muta4ons in WDR47 have not previously been shown to be 
disease-causing. Corpus callosum agenesis/dysgenesis (CCD) is fairly common - as an isolated finding 
on MRI -or may be associated with other brain or neurological abnormali4es, including known 
gene4c syndromes. Apparently predisposing gene4c factors have included dele4ons and duplica4ons 
of numerous small chromosome regions, iden4fied as CNVs by chromosomal microarray studies. 
Knowledge is limited about single gene muta4ons that when inherited as recessive Mendelian traits 
cause CCD. Therefore, the discovery of another causa4ve gene, WDR47, ac4ng as a Mendelian 
recessive, represents a significant contribu4on.  
 
We thank the reviewer for acknowledging the novelty of our study.  
 
The five cases in 4 families reported here have been iden4fied from different parts of the world via 
the Gene Matcher plaVorm, demonstra4ng the power of this approach to solving the causa4on of 
rare gene4c disorders. In 3 consanguineous families, the affected individuals were homozygous for 
the missense variants. In the non-consanguineous family, the affected individual was a compound 
heterozygote. All 5 amino acid subs4tu4ons are conserved in evolu4on and are predicted to be 
deleterious.  
 
Since the first submission, we have iden4fied two novel cases from a fi[h unrelated family. Those two 
siblings who carry the same variant than the one iden4fied in Pa4ent M04 (p.(Pro650Leu)) are now 
included in the revised version of the manuscript (new Pa4ent M05 and new Pa4ent M06). Figure 1 
and Table 1 have been updated accordingly.  
 
The major part of the manuscript describes a large set of in vitro and in vivo studies of mouse models 
for WDR47 deficiency. The mouse models do not represent the muta4ons reported in the pa4ents. 
Par4al or complete knockout mouse models of WDR 47 were derived from a publicly available knock-
out line previously used by the authors and others. Only the complementa4on assays in Fig. 7 use 
constructs represen4ng the muta4ons iden4fied in the pa4ents.  
 
We believe that the knockout mouse model accurately represents the variant iden4fied in newborns 
M01 and M02 (p.(Arg193His)), for which we were able to show a decrease of nearly 90% of the 
protein levels in pa4ent cells (New Figure 2E). In addi4on, we were able to recapitulate the 
microtubules and lysosomal defects observed in KO neurons (New Figure 7) in cells derived from 
Pa4ent M01 (New Figure EV4F, J, K), comfor4ng our ini4al results. We validated those findings in 
WDR47 KO HeLa cells (New Figure EV4G, I) and further demonstrated impaired mitochondrial 
homeostasis (mitochondria membrane poten4al and mass) in this KO cell line compared to the 
control (New Figure EV4A,C).  
Given the recessive mode of inheritance of all the iden4fied variants and the segrega4on studies 
showing absence of phenotypes in the heterozygous parents, we are confident that the other 
iden4fied variants (Pa4ents M03-07) are likely ac4ng through loss-of-func4on mechanisms. Finally, in 
addi4on to the data that were included in the ini4al manuscript showing that the human WDR47 
variants fail to fully rescue the corpus callosum thickness (New Figure 8), we are now presen4ng data 

29th Sep 20241st Authors' Response to Reviewers



showing that the human pathogenic WDR47 variants either failed to rescue or par4ally restore 
neuronal migra4on phenotype induced by the loss of Wdr47 (New Figure 8A,B). This is now 
addressed in the Discussion sec4on on pages 20-21 of the main manuscript file. 
 
 
Comments to consider for revision:  
 
1. The clinical data are summarized in Table 1 which is illegible on the size of a page.  
 
We are now providing a more readable version of Table 1.  
 
2. The Japanese pa4ent (M03- designa4on missing on Table 1) had "mul4ple congenital anomalies" - 
these should be listed /documented completely.  
 
We have revised Table 1 and replaced “mul4ple congenital anomalies” by “growth failure 
accompanied by recurrent vomi4ng was observed since neonatal period”. We are also now providing 
a complete descrip4on of the clinical features of the pa4ents with WDR47 variants in the Appendix 
Note 1.  
 
3. In family 1, the two affected males were delivered by elec4ve C-sec4on and died within 24-48 hrs. 
A female sibling had died at 7 days, with no clinical informa4on. The brain MRI of one male shows 
severe CNS abnormali4es. Were autopsies done on these children? Where there any other organs 
involved ? What about the lungs? Were the boys ably to breathe or kept on ven4lators? Note that 
Wdr47-deficient mice did not breathe a[er birth (Chen 2020).  
 
Unfortunately, we don’t have access to the brother’s medical records. No autopsy was done on either 
baby. At birth, no other organs were reported affected. No mechanical ven4la4on was needed. 
Oxygen satura4on was maintained by oxygen mask. No abnormal breathing was documented. All 
these informa4on have been added to the Appendix Note 1 that describes in detail the clinical 
features of the pa4ents with WDR47 variants. 
 
4. Family 1, with two R193H homozygous males that died at birth, is interpreted as the LOF 
equivalent of the mouse complete knock-out model. While transcript levels were normal, the 
transfected R193H protein shows decreased stability (Fig. 1K), apparently due to proteasomal 
degrada4on (Fig. 1L).  
Before concluding that complete loss-of-func4on variants cause neonatal mortality as part of this 
disorder, the authors should exclude alterna4ve explana4ons. The neonatal lethality could poten4ally 
be caused by another recessive condi4on (with variant not reported by the exome sequencing lab), 
given the high level of autozygosity. Table 1 states :"no pathogenic variants in autozygome - 
misspelled aurozygome". If re-examina4on of the autozygome results on family 1 is not informa4ve, 
whole genome sequencing should be done to exclude the possibility of another pathogenic variant 
elsewhere in the genome.  
 
We are now specifying in Table 1 the other variants found by exome sequencing for all the pa4ents. 
We are also providing the list of those variants with more detailed informa4on along with their 
exclusion criteria in New Table EV1. Concerning Family 1, please find a summary of the findings in the 
table below.   



 
In accordance with the American College of Medical Gene4cs and Genomics (ACMG) guidelines, we 
used exome sequencing as a first-line diagnos4c tool focusing on the coding regions and cost-
effec4veness. Through this approach, we iden4fied a likely pathogenic variant in the WDR47 gene in 
Family 1 and have re-classified this gene as pathogenic based on func4onal studies and the clinical 
recurrence of neuroanatomical anomalies associated with it. We acknowledge the reviewer’s valid 
point regarding the lack of recurrence of neonatal death in the other cases from our study. We have 
adjusted our discussion to moderate the suggested rela4onship between WDR47 loss-of-func4on and 
neonatal lethality in humans (see in the Discussion sec4on at the end of page 21 of the main 
manuscript file). Although our previously published murine data suggest that the absence of WDR47 
lead to lethality, the current evidence is not fully sufficient to support this conclusion in humans.  
Since exome sequencing provided a precise gene4c diagnosis for Family 1’s congenital anomalies, we 
did not explore whole genome sequencing or re-analysis of our exis4ng exome sequencing data in 
this study. Future studies could consider these op4ons to further inves4gate the poten4al link 
between pathogenic variants, including WDR47, and lethality. 
 
5. Given that WDR47 is an important component of microtubules in mo4le cilia, did any of the 
pa4ents have signs or symptoms of ciliary dyskinesia syndrome (as reported by Liu 2021 for a 
WDR47- deficient mouse model)?  
 

Gene Variant and zygosity  Coding Effect Frequency   
GnomAD v4.1.0 

Comments 

WDR47 Chr1(GRCh37):g.109554090C>T 
NM_001142551.2: c.578G>A;  
p.(Arg193His) 
Homozygous 
 
 

CADD (v1.6): Phred: 29.0 
REVEL (v2021-05-
03): Score: 0.811 
PolyPhen2 (v): Not 
computed 
SIFT (v6.2.0): DELETERIOUS  
MutationTaster 
(v2021): Deleterious.  

0.00000248 
 

Variant is proposed 
based on pathogenic 
nature of the variant  
(in silico predictions). 

PON1 Chr7(GRCh37):g.94947671C>T 
NM_000446.7:c.109G>A; 
p.(Val37Ile) 
Homozygous 
 
 

CADD (v1.6): Phred: 6.025 
REVEL (v2021-05-
03): Score: 0.046.   
PolyPhen2 (v): HDivPred: 
benign (score: 0) 
SIFT (v6.2.0): TOLERATED  
MutationTaster 
(v2021): Benign.  

0.0000130 
 

Excluded based on 
benign nature of the 
variant. 

LMTK2 Chr7(GRCh37):g.97833300A>C 
NM_014916.4:c.4285A>C; 
p.(Met1429Leu) 
Homozygous 
 
 

CADD (v1.6): Phred: 11.88,  
REVEL (v2021-05-
03): Score: 0.249.   
PolyPhen2 (v): HDivPred: 
benign (score: 0).  
SIFT (v6.2.0): TOLERATED  
MutationTaster 
(v2021): Benign 

0.00001115 
 

Excluded based on the 
benign nature of the 
variant 

PIEZO2 Chr18(GRCh37):g.10741080C>T 
NM_001378183.1:c.4657G>A; 
p.(Ala1553Thr) 
Homozygous 
 
 

CADD (v1.6): Phred: 21.5 
REVEL (v2021-05-
03): Score: 0.175.   
PolyPhen2 (v): No result.  
SIFT (v6.2.0): TOLERATED  

0.00001106 
 

Excluded based on the 
benign nature of the 
variant and no match 
with the clinical 
features observed in 
Homozygous patient. 

ANKRD30B Chr18(GRCh37):g.14763726G>A 
NM_001367607.2:c.862G>A; 
p.(Ala288Thr) 
Homozygous 
 
 

CADD (v1.6): Phred: 12.17,  
REVEL (v2021-05-
03): Score: 0.030.   
PolyPhen2 (v): Not 
computed.   
SIFT (v6.2.0): TOLERATED  

0.0000155 
 

Excluded based on the 
benign nature of the 
variant and no match 
with the clinical 
features observed in 
Homozygous patient. 



We have updated the clinical Table 1 in the revised manuscript to include a column indica4ng the 
presence or the absence of ciliary-related phenotypes in each of the pa4ent (where the data was 
available). None of the pa4ents showed ciliary dyskinesia syndrome based on the assessment of 
medical doctors. However, five pa4ents out of 7 showed enlarged ventricles with no other cilia-
related pathological symptoms. Of note, our previous study (Collins et al. 2019 Nature 
Communica4ons) also showed that enlarged ventricles can be correlated with disorders of the corpus 
callosum.  
Observa4ons in our human clinical cohort are consistent with our previous murine data (Kannan et al. 
2017 PNAS) where we also observed par4ally penetrant enlarged ventricles in Wdr47 mutant mice. 
More specifically, three out of seven homozygous knockout mice (Wdr47tm1a/tm1a allele) displayed this 
phenotype, as documented in Supplementary Dataset 9 of our 2017 PNAS publica4on. In Figure 1 
below, we provide an example of a Wdr47tm1a/tm1a mouse with enlarged ventricles. 
This is now discussed on page 19 of the main manuscript file. 
 

 
 
 
Figure 1 Adult Wdr47-deficient male mouse 
model showing enlarged ventricles. The 
raw neuroanatomical measurements are 
available in Supplementary Dataset 9 of 
Kannan et al. 2017 PNAS. A) Representaave 
coronal secaon, double-stained with Nissl-
Luxol, at posiaon Bregma +0.98 mm. B) 
Coronal secaon, double stained with Nissl-
Luxol, at posiaon Bregma -1.34 mm. The 
asterisks (*) indicate the enlarged size of 
the ventricles at both posiaons. 
 
 
 

The Liu et al. 2021 Nature Communica4ons ar4cle used the same Wdr47 mutant mouse model as our 
study (Wdr47tm1a(EUCOMM)Wtsi) obtained from the Wellcome Trust Sanger Ins4tute. However, details 
about the strain gene4c background and phenotypic penetrance in their study are not provided, 
limi4ng our ability to fully compare the models. Nevertheless, upon reviewing Figure 3b,e of the Liu 
et al. paper, we no4ced the absence of the corpus callosum, indica4ng agenesis of the corpus 
callosum, a finding not discussed in their paper. Both models exhibit enlarged ventricles, though the 
penetrance in our study was only par4al. As for the excess mucus in the nasal cavi4es reported by Liu 
et al., we did not assess this phenotype and cannot comment on it.  
 
6. The surviving pa4ents all had CNS abnormali4es beyond CCD, such as seizures, and (where known) 
facial dysmorphia, and severe developmental delay. This is a complex neurodevelopmental disorder 
and the emphasis placed on CCD in this paper seems excessive/unbalanced.  
 
We thank the reviewer for his/her valuable comment. We have made adjustments throughout the 
text, in par4cular in the introduc4on and abstract, to present a more balanced overview of the 
disorder presented in this study. We have also revised the 4tle to: “Bi-allelic variants in WDR47 cause 
a complex neurodevelopmental syndrome”, to beoer reflect the complexity of the clinical features 
observed in the pa4ents. We have also added a discussion point on the complexity of this new 
syndrome focusing on its comorbidi4es (see pages 19-20 in the Discussion sec4on of the main text). 
 
 
7. Detailed neuroanatomical studies on a variety of mouse models in vivo and in neuronal cultures 
generated novel insights into the mechanism of neuronal death in WDR47 deficiency. Data show that 



the pro-survival func4on is independent of WDR47's roles in migra4on and axonal growth; instead it 
involves the regula4on of axonal transport and MT stability. On Page 21, the authors also claim that 
WDR47 plays a previously undetected role in mitochondrial homeostasis, because they observed that 
LOF WDR47alleles lead to fragmenta4on of mitochondria and increased produc4on of reac4ve 
oxygen species. Could this simply be a secondary process happening in dying cells?  
 
We have observed that the defects in mitochondria homeostasis start at 6 days in vitro, so when cells 
are healthy given that cell death occurs at DIV 8. For most of the analyses (number, size and transport 
of mitochondria (New Figure 7), we performed 4me lapse recording in neurons and could aoest that 
none of the recorded neurons presented with hallmarks of cell death (retracted or fragmented 
neurites, vacuoles, blebbing or budding). In addi4on, we now show that WDR47 KO HeLa that do not 
show any defects in survival present with impaired mitochondria homeostasis, sugges4ng that 
mitochondrial defects are unlikely triggered by cell death (New Figure EV4B,C). Although we are 
confident the mitochondrial defects are not a consequence of dying neurons, we cannot totally rule 
out this possibility and accordingly propose to moderate our conclusion in the revised version of the 
manuscript (see page 23).  
 
8. The paper is very well wrioen, except for the Discussion that includes several gramma4cal errors.  
 
We thank the reviewer for her/his posi4ve feedback on the overall wri4ng quality. We have carefully 
reviewed and revised the Discussion sec4on to correct any gramma4cal errors and improve clarity.  
 
9. Incorrect Terminology on Pages 11 and 19: "Addi4onally, our results demonstrate that Wdr47 
haploinsufficiency does not lead to any survival or axon extension defects". When the authors 
describe a lack of phenotype in heterozygous mice, they should not call them "haploinsufficient", but 
rather "heterozygous". Note the defini4on: "Haploinsufficiency is defined as a dominant phenotype in 
diploid organisms that are heterozygous for a loss-of-func4on allele".  
 
Thanks for sposng this mistake. We have removed the recurrence of "haploinsufficient" and made 
the appropriate correc4ons (pages 10, 12 and 21). 
 
10. Fig. 1N: why are there two bands for WDR47 on Western blot of control and mutant 
lymphoblastoid cell lines?  
 
We do observe two bands when we run Western blot on either fibroblasts (M01) or 
Lymphoblastoides (M03) cell lines, although the lower unspecific band (as seen in figure 2 below) is 
less pronounced in fibroblasts.  

 
 
 
11. Whereas the 5 novel WDR47 missense muta4ons reported here were not found in databases, a 
R661H variant was reported in a agCC cohort, (polyphen: probably damaging) (Kannan et al PNAS 

Figure 2 : Western Blot analysis of 
protein extracts from WT and WDR47 
KO HeLa cells as well as control LCLs 
confirming the specificity of the upper 
band seen in LCLs (former figure 1N, 
see nee figure 1P now showing only 
the specific band) 



2017 Dataset S12). Have the authors tried to obtain more informa4on on the three R661H 
homozygotes reported in ExAC?  
 
According to the latest gnomAD dataset (version 4.1.0), the R661H variant (NM_001142550.1: 
c.1982G>A) has been iden4fied in 31 homozygous occurrences out of 801,913 exomes/genomes 
(transcript of reference in gnomAD = NM_001142551.2; p.Arg653His). This frequency suggests that 
the variant is unlikely to be pathogenic. This is further confirmed by structural modeling using an 
Alphafold2-derived atomic model sugges4ng that the p.Arg653His subs4tu4on does not significantly 
affect the protein's structure or folding.  
 
12. The authors suggest that WDR47 screening should be considered in "unexplained syndromic 
cases involving corpus callosum dysgenesis, microcephaly and other neuroanatomical phenotypes." 
This recommenda4on sounds reasonable, but the field of human molecular gene4c diagnos4cs is 
moving beyond single gene or gene panel tes4ng to more global approaches like whole exome and 
genome sequencing. The informa4on in this paper will be crucial in the interpreta4on of WDR47 
variants iden4fied by these global tests.  
 
We agree with the reviewer and accordingly changed the last sentence of the introduc4on (page 5) 
and discussion (page 25).  
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
The authors have completed a thorough examina4on of the role of loss of func4on WDR47. The 
condi4onal animals demonstrate the importance of WDR47 in neurodevelopmental disease and are 
necessary given the lethality of knock-out models. There are no concerns on the use of animals. 
While WDR47 related disease is likely to be rare; understanding the role of WDR47 in 
neurodevelopmental disease is important.  
 
We thank the reviewer for his/her posi4ve comments and advice to improve our manuscript. 
 
Referee #2 (Remarks for Author):  
 
The authors have done a substan4al amount of work to correlate loss of func4on in WDR47 with 
corpus callosum dysgenesis. Overall the manuscript is well wrioen, and I have only minor 
sugges4ons/clarifica4ons.  
 
The use of whole should be removed from whole exome sequencing; there is nothing 
complete/whole in exome sequencing.  
 
Thanks for sposng this, we have changed all the WES occurrences by exome sequencing.  
 
While there are no homozygous individuals in popula4on databases, the MAF from gnomadV4 should 
be included in Table 1.  
 
We have included these metrics in the new version of the Table 1.  
 
Lastly, while the data of p.R193H clearly supports loss of func4on, the other missense variants are 
only sugges4ve of diminished func4on, par4cularly p.K592R. The discussion should more clearly state 
the limita4ons/sugges4ve nature of the findings. Concordantly, the introduc4on states four bi-allelic 
loss-of-func4on variants, and this statement could also be so[ened.  
 



We agree with this comment and have adjusted the text accordingly throughout the manuscript and 
are now discussing the extend of LOF of the variants on pages 20-21 in the Discussion sec4on. 
 
Referee #3 (Comments on Novelty/Model System for Author):  
 
This is the first 4me that human WDR47 variants are suggested to associate with human corpus 
callosum dysgenesis. This associa4on has been previously suggested based on WDR47 KO mouse 
model (Kannan et al. 2017) revealing that WDR47 plays roles in brain development, corpus callosum 
dysgenesis, and autophagy in brain.  
I found this manuscript very interes4ng with novel genotype-phenotype data on WDR47. However, I 
think that in its current form the MS doesn´t reach the level acquired to be published in EMBO due 
the following aspects (please, see below the sugges4ons for a major revision). I conclude that the 
WDR47 mouse work is interes4ng on its own in studying the significance of WDR47 in brain 
development, but comparison to human data would require more evidence, even though proteins in 
different species are over 95% homologous.  
 
 
Referee #3 (Remarks for Author):  
 
This is the first 4me that human WDR47 variants are suggested to associate with human corpus 
callosum dysgenesis. This associa4on has been previously suggested based on WDR47 KO mouse 
model (Kannan et al. 2017) revealing that WDR47 plays roles in brain development, corpus callosum 
dysgenesis, and autophagy in brain.  
I found this manuscript very interes4ng with novel genotype-phenotype data on WDR47. However, I 
think that in its current form the MS doesn´t reach the level acquired to be published in EMBO due 
the following aspects (please, see below the sugges4ons for a major revision). I conclude that the 
WDR47 mouse work is interes4ng on its own in studying the significance of WDR47 in brain 
development, but comparison to human data would require more evidence, even though proteins in 
different species are over 95% homologous.  
 
We thank the reviewer for acknowledging the interest and novelty of our study. As suggested, we are 
now providing more evidence confirming the func4on of the human WDR47 protein. These include: 
1) analysis of human and mouse transcriptomic data (a[er extrac4on from 
hops://apps.kaessmannlab.org/evodevoapp/ and from hops://cellxgene.cziscience.com/gene-
expression databases) and immunostainings on human fetal 4ssues (New Figure 1K,N and Fig EV1) 
that show similar spa4al and temporal expression paoern of the human and mouse transcripts and 
proteins, and  
2) func4onal analysis in human cells (pa4ent-derived fibroblast cell lines, WDR47 KO HeLa cells) that 
demonstrate shared func4on in regula4ng microtubules (New Figure EV4I-K), organelles (lysosomes 
and mitochondria) distribu4on (New Figure EV4F,G) and func4on (New Figure EV4B,C). In addi4on, in 
the ini4al manuscript, we presented in vivo complementa4on assay (New Figure 8) that consist in 
expressing the human wild type WDR47 proteins in mouse KO neurons using in utero 
electropora4on. The complete rescue of both the migra4on (New Figure 8A-B) and connec4vity (New 
Figure 8C-E) phenotypes confirms the cri4cal role of human WDR47 in the developing cortex.  
 
A. Major revision: summary of data presented in the current MS version and sugges4ons for 
addi4onal experiments to verify the human WDR47 genotype-phenotype associa4on and to increase 
the novelty value of the manuscript:  
 
A1. Human data on WDR47 genotype-phenotypes: The current 4tle of the manuscript is misleading in 
focusing on WDR47-related human phenotype even though most of the data in the manuscript in 
based on the WDR47 KO mouse model except for brain MRIs from 5 pa4ents with WDR47 variants, a 

https://apps.kaessmannlab.org/evodevoapp/
https://cellxgene.cziscience.com/gene-expression
https://cellxgene.cziscience.com/gene-expression


summary table on clinical features and func4onal studies on fibroblasts from 2 out of 5 pa4ents. The 
amount of human data was much less compared to mouse data, and the connec4on of human data 
to mice data was mostly based on the CC phenotype.  
 
The novelty of this study resides in describing a new WDR47-related neurodevelopmental syndrome 
and the associated mechanisms. Notably, since the first submission, we have iden4fied two novel 
cases from a fi[h unrelated family. Those two siblings who carry the same variant than the one 
iden4fied in Pa4ent M04 (p.(Pro650Leu)) are now included in the revised version of the manuscript 
(M05 and M06). Figure 1 and Table 1 have been updated accordingly. This reinforces the gene4c link 
between WDR47 variants and human developmental phenotypes. As discussed above, we are now 
providing more evidence showing the roles of the human protein in the developing cortex and at the 
cellular levels. We agree that the pa4ents have CNS abnormali4es beyond CC phenotype. We have 
therefore changed the 4tle to: “Bi-allelic variants in WDR47 cause a complex neurodevelopmental 
syndrome”. We have also removed the word “human” from the 4tle to make it more inclusive as we 
agree with the Reviewer’s feedback regarding the inclusion of both human and mouse data. 
 
A2. Func4onal studies on WDR47 variants: All five WDR47 variants iden4fied in pa4ents were 
inves4gated as plasmid constructs to study their stability. The variant and wild type constructs were 
transfected into mouse N2A neuroblastoma cells. These protein constructs also had a HIS tag 
aoached to the protein, which allowed the proteins to be iden4fied from WB membranes. As a result, 
three variants were more stable and two less stable. One of the less stable variants could be saved by 
a protease inhibitor, whereas the other was broken down in the proteosome. These findings were 
then confirmed in the pa4ent-derived fibroblasts of two pa4ents.  
o In a pa4ent with a homozygous variant, the WDR47 protein became more unstable in N2A cell 
model; the same result (=reduced amount of protein) was observed in fibroblasts confirming the 
finding.  
o In a pa4ent with heterozygous variants, both variants were normally expressed/stable based on 
cellular studies and appeared to have a normal amount of protein confirming the finding.  
o Based on these results, it was suggested that the human CC phenotype may be due to a reduced 
amount of protein in at least some pa4ents, while other variants may have some kind of loss of 
func4on effect.  
o As this is the first 4me when the WDR47 variants are associated with neurodevelopmental 
phenotype including dysgenesis of CC, more human specific data to confirm this associa4on should 
be provided. As there could be several poten4al op4ons for in vitro models by using iPSC techniques 
up to even brain organoids, why did the authors restrict the func4onal studies only on pa4ent-
derived fibroblasts instead of proceeding to human 4ssue and/or cell type specific experiments or 
brain organoids? (See for instance Ku RY, and Torii M. New Molecular Players in the Development of 
Callosal Projec4ons? Cells 2021, and Kirihara T et al. A Human Induced Pluripotent Stem Cell-Derived 
Tissue Model of a Cerebral Tract Connec4ng Two Cor4cal Regions, iScience 2019). Based on the 
WDR47 KO mouse data provided by the authors, these func4onal studies on pa4ent-derived cell lines 
should also concern mitochondrial func4on (excessive ROS, mtDNA dele4ons, autophagosomes) and 
microtubule homeostasis.  
 
We thank the reviewer for this sugges4on. However, genera4ng a human iPSCS model within the scope 
of the current revision is not feasible. Indeed, the human cells available (fibroblasts from the pa4ent) 
are not suitable for in vitro reprogramming due to high passage numbers, and gesng more samples is 
not possible as some pa4ents are dead, or live in secluded region or do not consent in giving biological 
samples. While crea4ng a human iPSCS model through genome edi4ng of WT iPSC cells would be an 
interes4ng approach, it would require more than a year to complete.  
 
Instead, as men4oned by the reviewer, we are providing a beoer characteriza4on of the pa4ent 
fibroblasts available (M01) and using WDR47 KO HeLa cells to confirm the func4on of the human 



protein in regula4ng microtubule integrity (New Figure EV4I-K), lysosomal transport and distribu4on 
(New Figure EV4F-G) and mitochondria homeostasis (New Figure EV4B-C). Of note, the newly provided 
fibroblast data were obtained a couple of years ago and were not ini4ally included in the ini4al 
manuscript. We also tried to perform similar experiments with the lymphoblastoid cell line obtained 
from Pa4ent M03, but these cell lines are now highly passaged with very low doubling 4mes, which 
limits their u4lity for further func4onal analysis and rescue experiments. In addi4on, we no longer have 
access to new batches of these two cell lines.  
 
 
A3. WES data on pa4ents: The authors performed WES analyses, but how well have they ruled out 
other possible disease-causing variants in other genes? What other candidate gene variants were 
found in WES data that is not provided in detail in supplementary material (in the Table it was stated 
that there were no other candidate gene variants, but this seems quite unlikely)?  
 
We are now specifying in Table 1 the other variants found by exome sequencing for all the pa4ents. 
We are also providing the list of those variants with more detailed informa4on along with their 
exclusion criteria in Appendix Note 1. 
 
A4. Clinical features and neuroradiological findings in pa4ents with WDR47 variants: It would have 
been necessary to describe in more detail the clinical and neuroradiological findings in pa4ents 
associated with the WDR47 variants. As two of the pa4ents have deceased, could any 4ssue samples 
from autopsy be available? What was the cause of the death in two pa4ents? What were the 
macroscopic and histopathological autopsy findings in different organs? In the MS text, clinical 
features of the pa4ents focus mainly on neuroradiological findings. More detailed clinical data is 
presented only in Table 1 that was wrioen by using a very small font size. The clinical features in 
pa4ents in different organs should be compared to the data on WDR47 4ssue expression in humans.  
 
We are now providing 1) a more readable and revised version of Table 1, and 2) a complete 
descrip4on of the clinical features of the pa4ents with WDR47 variants as Appendix Note 1. No 
autopsy was done on either baby in Family 1. At birth, no other organs were reported affected. No 
mechanical ven4la4on was needed. Oxygen satura4on was maintained by oxygen mask. No abnormal 
breathing was documented. All these informa4on have been added to the Appendix Note 1.  
 
The brain is the most affected organ. This is in line with the expression paoern of WDR47 that is 
par4cularly enriched in both developing and adult brain compared to other organs in human and 
mice (re-analysis of data extracted from hops://apps.kaessmannlab.org/evodevoapp/ and from 
hops://cellxgene.cziscience.com/gene-expression databases) (New Figure 1M,L,O).. Four of the five 
surviving pa4ents present with feeding difficul4es and one pa4ent has a misplaced right tes4s. Yet 
the expression of WDR47 is very low in both the tes4s and the organs of the diges4ve system (New 
Figure 1M,L,O). We are now discussing the clinical features and their comorbidi4es in regard to the 
expression profile of WDR47 on pages 19-20 in the Discussion sec4on of the main text. 
 
A5. WDR47 expression in human 4ssues and cell types versus clinical and neuroradiological findings. 
The clinical manifesta4ons of the pa4ents in organ/4ssue level should be compared to the current 
knowledge on RNA and protein expression of WDR47 in different 4ssues and cell types. Brain MRI 
data and especially anatomic loca4on should be compared to the currently available data on WDR47 
expression in different anatomical regions/cell types of the brain (including comparison between 
human and mice data). Could WDR47 expression on protein level be studied in different human 
4ssues in which the pa4ents present their symptoms and signs; for example, autopsy material or 
commercially available 4ssue homogenates (including different human brain regions) and cell lines.  
 

https://apps.kaessmannlab.org/evodevoapp/
https://cellxgene.cziscience.com/gene-expression


We have reanalyzed several transcriptomics datasets (from 
hops://apps.kaessmannlab.org/evodevoapp/ and from hops://cellxgene.cziscience.com/gene-
expression) and found that : 1) WDR47 is par4cularly enriched in the brain from development to 
adult stages (New Figure 1K,L); and 2) within the cortex, WDR47 shows a higher expression in 
neurons than in glial cells. Of note, Wdr47 is expressed in all cor4cal layers including in layer2/3 that 
contain callosal neurons (New Figure 1O). Immunostainings on human fetal 4ssues at GW14 (New 
Figure 1M,N) revealed a high expression in both ventral and dorsal cortex compared to other brain 
structures, with expression in germinal zones, cor4cal plate and intermediate zone that is enriched in 
projec4ng axons.  
 
A6. WDR47 mouse modelling: In this manuscript, there is a lot of emphasis on mouse model work. 
However, the difference here compared to the previous study by Kannan et al. (2017) is that while 
the previous work had been done on knockout mice, this work was performed on 4ssue-specific 
knockouts. In addi4on, in utero electropora4on had been carried out, in which the significance of 
protein had been studied by targe4ng smaller popula4ons of neurons. Despite WDR47 KO model 
data, the effect of iden4fied human variants on WDR47 protein func4on has not been properly 
verified.  
 
Although we agree that the knockout mouse model does not model all the variants, we believe that it 
models the variant iden4fied in newborns M01 and M02 (p.(Arg193His)), for which we were able to 
show a decrease of nearly 90% of the protein levels in pa4ent cells (New Figure 2E). In addi4on, we 
were able to recapitulate the microtubules and lysosomal defects observed in KO neurons (New 
Figure 7) in cells from Pa4ent M01 (New Figure EV4F, J, K), comfor4ng our ini4al results. We 
validated those findings in WDR47 KO HeLa cells (New Figure EV4G, I) and further demonstrated 
impaired mitochondrial homeostasis (mitochondria membrane poten4al and mass) in this KO cell line 
compared to the control (New Figure EV4A,C).  
Given the recessive mode of inheritance of all the iden4fied variants and the segrega4on studies 
showing absence of phenotypes in the heterozygous parents, we are confident that the other 
iden4fied variants (Pa4ents M03-07) are likely ac4ng through loss of func4on mechanisms. Finally, in 
addi4on to the data that were included in the ini4al manuscript showing that the human WDR47 
variants fail to fully rescue the corpus callosum thickness (New Figure 8), we are now presen4ng data 
showing that the human pathogenic WDR47 variants either failed to rescue or par4ally restore 
neuronal migra4on phenotype induced by the loss of Wdr47 (New Figure 8A,B). This is now 
discussed page 21. Importantly, our mul4ple aoempts to beoer understand the dysfunc4on of human 
WDR47 variants at the molecular (lysosomes, mitochondria, microtubule homeostasis) level using 
complementa4on assays in WDR47 KO HeLa cells were unsuccessful, due to issues to efficiently 
introduce the WDR47 constructs in a proper dosage that do not interfere with the overall cellular 
homeostasis.   
 
A7. The drug screening model was used to study the suscep4bility of CC neurons to die from 
apoptosis in the first place and the mechanism behind them. WDR47 variants were more suscep4ble 
to death, while wild types survived drug treatment, comparing different routes leading to apoptosis.  
 
Those experiments allowed us to show that apoptosis is the main route of neuronal death and that 
microtubules dysfunc4on was par4ally contribu4ng to the phenotype.  
 
B. Minor revision, sugges4ons for some minor changes (please, see below):  
 
B1. Table 1 includes gramma4c errors and wrong terminology (for example "hypotonic reduced head 
contrôle", "repeated flexin paoern", and "hypserythic EEG paoern").  
 
Thanks for sposng these mistakes. We are using the correct terminology: 

https://apps.kaessmannlab.org/evodevoapp/
https://cellxgene.cziscience.com/gene-expression
https://cellxgene.cziscience.com/gene-expression


hypotonic reduced head control 
repeated flexion paoern 
hypsarrythmic EEG paoern 
 
B2. Discussion: the discussion part could be strengthened by adding a chapter on phenotypic 
spectrum of WDR-related ciliopathies including references (for example the most recent ar4cle by 
Accogli A et al. Variants in the WDR44 WD40-repeat domain cause a spectrum of ciliopathy by 
impairing ciliogenesis ini4a4on. Nat Commun 2024).  
 
We have reviewed the clinical data of each pa4ent and have updated the clinical Table 1 in the 
revised manuscript to include a column indica4ng the presence or the absence of ciliary-related 
phenotypes in each of the pa4ent (where the data was available). We found five pa4ents out of 7 
showing enlarged ventricles with no other cilia-related pathological symptoms. All the details have 
been added in the brain MRI sec4on of Table 1 and in the Appendix Note 1. These findings are now 
discussed as suggested (see page 19).  
Of note, our previous study (Collins et al. 2019 Nature Communica4ons) also showed that enlarged 
ventricles can be correlated with disorders of the corpus callosum.  
Observa4ons in our human clinical cohort are consistent with our previous murine data (Kannan et al. 
2017 PNAS) where we also observed par4ally penetrant enlarged ventricles in Wdr47 mutant mice. 
More specifically, three out of seven homozygous knockout mice (Wdr47tm1a/tm1a allele) displayed this 
phenotype, as documented in Supplementary Dataset 9 of our 2017 PNAS publica4on. In Figure 1 
below, we provide an example of a Wdr47tm1a/tm1a mouse with enlarged ventricles. 
 

 
 
 
Figure 1 Adult Wdr47-deficient male mouse 
model showing enlarged ventricles. The 
raw neuroanatomical measurements are 
available in Supplementary Dataset 9 of 
Kannan et al. 2017 PNAS. A) Representaave 
coronal secaon, double-stained with Nissl-
Luxol, at posiaon Bregma +0.98 mm. B) 
Coronal secaon, double stained with Nissl-
Luxol, at posiaon Bregma -1.34 mm. The 
asterisks (*) indicate the enlarged size of 
the ventricles at both posiaons. 
 
 
 

 
 
B3. Discussion: The WDR47 expression in different 4ssues (including different brain regions) should 
be discussed regarding clinical phenotypes and neuroradiological findings of the pa4ents. 
 
We are now discussing the phenotypes in regard to WDR47 paoern of expression (see pages 19-20).  



5th Nov 20241st Revision - Editorial Decision

5th Nov 2024 

Dear Dr. Godin, 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. I am pleased to inform you that we will
be able to accept your manuscript pending the following final amendments: 

1) Please address minor comments raised by the referee #2. 
2) Figures: We note that some images/panels are reused. Figure 5A (+ NeuroD:GFP(empty)) is reused in Figure EV3C (+
NeuroD:GFP(empty)). Also, Figure 6B (+DMSO, HOM DIV3 and DIV5) is reused in Figure 7O ((+DMSO, HOM DIV3 and DIV5).
Please cite in the respective figure legend every reused image/panel. 
3) Author Checklist: Please add corr. author name, journal and manusciprt number. 
4) In the main manuscript file, please do the following: 
- Please address all comments suggested by our data editors listed below: 
o Please note that the specific URLs for Leiden Open Variation Database (0000953686, 0000445644, 0000445645), BioImage
repository (accession number TMP_1727364961311) datasets should be provided in the data availability statement. 
o Figure legends: 
1. Please note that the exact p values are not provided in the legends of figures 2c-e; 4c-d; 5b-c, e-f; 6c; 7d, f-i, k, m-n, p; 8b, e;
EV 2c; EV 3b, d-e; EV 4c-d, f-g, i-k; EV 5b. 
2. Please indicate the statistical test used for data analysis in the legend of figure 7a. 
3. Please note that in figure EV 4b; there is a mismatch between the annotated p values in the figure legend and the annotated p
values in the figure file that should be corrected. 
4. Please note that the box plots need to be defined in terms of minima, maxima, centre, bounds of box and whiskers, and
percentile in the legends of figures EV 3e; EV 4g. 
5. Please note that information related to n is missing in the legends of figures 7a; EV 3b. 
6. Please note that the scale bar is missing for figure EV 5a. 
- Add up to 5 keywords. 
- Please confirm that a signed statement of informed consent to publish any identifiable format (video, recording, photograph,
image) has been obtained from each person (parents or legal guardians for minors) who appears in the study. Please make sure
that the depictions of the individual concerned and MRI images (in Figure 1F patient information are visible) are anonymized and
only those details essential for understanding and interpreting the results of the study should be presented. If the eyes are not
essential for the interpretation of the results please place a black bar over patient eyes. Please check "Author Guidelines" for
more information: https://www.embopress.org/page/journal/17574684/authorguide#humansubjects 
- Indicate in legends exact n and exact p values, not a range, along with the statistical test used. To keep the figures "clear"
some authors found providing an Appendix table Sx with all exact p-values preferable. You are welcome to do this if you want to.
- Please include structured Methods section that includes a Reagents and Tools Table (should be uploaded as a separate file)
followed by a Methods and Protocols section. More information on how to adhere to this format as well as downloadable
templates (.docx) for the Reagents and Tools Table can be found in our author guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#structuredmethods 
An example of a paper with Structured Methods can be found here: 
https://www.embopress.org/doi/full/10.1038/s44320-024-00037-6#sec-4 
- Author contributions: Please remove it from the manuscript and specify author contributions in our submission system. CRediT
has replaced the traditional author contributions section because it offers a systematic machine-readable author contributions
format that allows for more effective research assessment. You are encouraged to use the free text boxes beneath each
contributing author's name to add specific details on the author's contribution. More information is available in our guide to
authors: 
https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines 
- Data availability: Please make sure that all deposited data are freely accessible. The journal encourages authors to provide
access to genotype and clinical data with as few restrictions as possible while respecting ethical obligations to the patients and
relevant medical and legal issues. A signed statement of informed consent to publish any human clinical, large-scale, and
genomic datasets must be obtained from each person (parents or legal guardians for minors) who appears in a study. Please
check "Author Guidelines" for more information https://www.embopress.org/page/journal/17574684/authorguide#datadeposition 
- Please place Figure legends and EV Figure legends after references. 
5) Appendix: Please add page numbers to the table of content. Rename Appendix Note 1 to Appendix Supplementary
Information and update the callout in the main manuscript text. 
6) Tables: Please rename Table 1 to Dataset EV4 (or renumber the submitted datasets according to their callouts in the text)
and remove it legends from the main manuscript file and place it in a separate sheet/tab in the Excel file. Table 2 and its callouts
should be updated acordingly. 
7) Funding: Please make sure that information about all sources of funding are complete in both our submission system and in
the manuscript. Currently, SFRI-STRAT'US project [ANR 20-SFRI-0012]; EUR IMCBio [ANR-17-EURE-0023], CNRS; University
of Strasbourg, Intramural Research Program of the NIH, National Institute of Environmental Health Sciences (project ZIA
ES103370-01), Agence Nationale de la Recherche (ANR-11-PDOC-0029-0, Ministère de l'Enseignement Supérieur de la



Recherche et de l'Innovation; Japan Society for the Promotion of Science, Grant-in-Aids for Scientific Research (JP23K27566,
JP21K06819 and JP24K11055), Japan Agency for Medical Research and Development (AMED; grant numbers:
JP23ek0109549, JP23ek0109674, JP23ek0109637 and 24ek0109591), Takeda Science Foundation Specific Research Grants,
HUSM Grant-in-Aid from Hamamatsu University School of Medicine, the Ministry of Health, Labor, and Welfare Research
Program on Rare and Intractable Diseases JPMH23FC0201 are missing in our submission system. 
8) Synopsis:
- Synopsis image: Please upload the image as a high-resolution jpeg, TIFF or png file 550 pixels wide x 200-600 pixels high.
- Please check your synopsis text and image before submission with your revised manuscript. Please be aware that in the proof
stage minor corrections only are allowed (e.g., typos).
9) Source data: Please upload source data as one zip file per figure. Please note that dataset deposited in BioImage repository
(accession number TMP_1727364961311) is not accesible.
10) As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts. This file will be published in conjunction with your paper and will include the anonymous
referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript. Let us know whether
you agree with the publication of the RPF and as here, if you want to remove or not any figures from it prior to publication.
Please note that the Authors checklist will be published at the end of the RPF.
11) Please provide a point-by-point letter INCLUDING my comments as well as the reviewer's reports and your detailed
responses (as Word file).

I look forward to reading a new revised version of your manuscript as soon as possible. 

Yours sincerely, 

Zeljko Durdevic 

Zeljko Durdevic 
Editor 
EMBO Molecular Medicine 

*** Instructions to submit your revised manuscript *** 

*** PLEASE NOTE *** As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
https://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular Medicine will publish online a Review 
Process File to accompany accepted manuscripts. 

In the event of acceptance, this file will be published in conjunction with your paper and will include the anonymous referee 
reports, your point-by-point response and all pertinent correspondence relating to the manuscript. If you do NOT want this file to 
be published, please inform the editorial office at contact@embomolmed.org. 

When submitting your revised manuscript, please include: 

1) a .docx formatted version of the manuscript text (including Figure legends and tables)

2) Separate figure files*

3) supplemental information as Expanded View and/or Appendix. Please carefully check the authors guidelines for formatting
Expanded view and Appendix figures and tables at
https://www.embopress.org/page/journal/17574684/authorguide#expandedview

4) a letter INCLUDING the reviewer's reports and your detailed responses to their comments (as Word
file).

5) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the



major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting 
- the medical issue you are addressing,
- the results obtained and
- their clinical impact.
This may be edited to ensure that readers understand the significance and context of the research.
Please refer to any of our published articles for an example.

6) Author contributions: the contribution of every author must be detailed in a separate section.

7) EMBO Molecular Medicine now requires a complete author checklist
(https://www.embopress.org/page/journal/17574684/authorguide) to be submitted with all revised manuscripts. Please use the
checklist as guideline for the sort of information we need WITHIN the manuscript. The checklist should only be filled with page
numbers were the information can be found. This is particularly important for animal reporting, antibody dilutions (missing) and
exact values and n that should be indicted instead of a range.

8) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one sentence bullet points that summarise the paper. Please write the bullet points to summarise the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly.

You are also welcome to suggest a striking image or visual abstract to illustrate your article. If you do please provide a jpeg file
550 px-wide x 300-600px high. 

9) A Conflict of Interest statement should be provided in the main text

10) Please note that we now mandate that all corresponding authors list an ORCID digital identifier. This takes <90 seconds to
complete. We encourage all authors to supply an ORCID identifier, which will be linked to their name for unambiguous name
identification.

Currently, our records indicate that the ORCID for your account is 0000-0001-6559-1065.

Please click the link below to modify this ORCID:
Link Not Available 

11) Include a Reagents and Tools Table as part of the Methods section, which can be downloaded from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#structuredmethods)

*Additional important information regarding Figures

Each figure should be given in a separate file and should have the following resolution: 
Graphs 800-1,200 DPI 
Photos 400-800 DPI 
Colour (only CMYK) 300-400 DPI" 

Figures are not edited by the production team. All lettering should be the same size and style; figure panels should be indicated
by capital letters (A, B, C etc). Gridlines are not allowed except for log plots. Figures should be numbered in the order of their
appearance in the text with Arabic numerals. Each Figure must have a separate legend and a caption is needed for each panel. 

*Additional important information regarding figures and illustrations can be found at
https://bit.ly/EMBOPressFigurePreparationGuideline. See also figure legend preparation guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

***** Reviewer's comments ***** 

Referee #1 (Comments on Novelty/Model System for Author): 

This substantially revised manuscript is greatly improved. The authors provide detailed responses to previous criticisms and
have made corrections. They added two more patients and listed the other genetic variants found in this mostly consanguineous
series of cases. The new experimental work presented is convincing and well documented. 



Referee #1 (Remarks for Author):

This substantially revised manuscript is greatly improved. The authors provide detailed responses to previous criticisms and
have made corrections. They added two more patients and listed the other genetic variants found in this mostly consanguineous
series of cases. The new experimental work presented is convincing and well documented. 

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

The authors have completed a thorough revision of the original manuscript of the examination of the role of loss of function
WDR47. The conditional animals demonstrate the importance of WDR47 in neurodevelopmental disease and are necessary
given the lethality of knock-out models. There are no concerns on the use of animals. Although an additional family was
identified, WDR47 disease is likely to remain rare. Further, given the variants are missense, a clinical diagnosis will be difficult in
the absence of functional studies. 

Referee #2 (Remarks for Author): 

The authors have completed a thorough revision of the manuscript. I have only minor comments to consider. 
1) At the request of another reviewer additional variants identified in the analysis were included in the clinical table. However,
the list of c. is not informative. For example, why were the bi-allelic HEATR5B variants in M03 not considered? This is also
associated with a neurodevelopmental disorder (PMID: 33824466)
2) the pedigree drawings in Figure 1 should be corrected. In Family 1 a consanguineous mother in generation III is shown, but
with no relationship within the pedigree. Either this should be addressed, or generation I and II could be removed for clarity. In all
pedigrees if a parent was tested and heterozygous this is typically shown as either a dot or partial shading.



13th Nov 20242nd Authors' Response to Reviewers

The authors addressed the remaining editorial issues.



13th Nov 20242nd Revision - Editorial Decision

13th Nov 2024 

Dear Dr. Godin, 

We are pleased to inform you that your manuscript is accepted for publication and is now being sent to our publisher to be
included in the next available issue of EMBO Molecular Medicine. 

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/17574684/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
Molecular Medicine. 

Yours sincerely, 
Zeljko Durdevic 

Zeljko Durdevic 
Editor 
EMBO Molecular Medicine 

------------------------------------------------ 

>>> Please note that it is EMBO Molecular Medicine 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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The EMBO Journal - Author Guidelines

EMBO Reports - Author Guidelines

Molecular Systems Biology - Author Guidelines

EMBO Molecular Medicine - Author Guidelines

Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures

1. Data

The data shown in figures should satisfy the following conditions:

➡

➡

➡

➡

➡

2. Captions

➡

➡

➡

➡

➡

➡

➡

➡ definitions of statistical methods and measures:

- 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. 

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 Material and Methods, Appendix, Data Availability section p46

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 Appendix Table S1 p10

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, Appendix Table S2 p11

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.

Yes Material and methods, p39

Primary cultures: Provide species, strain, sex of origin, genetic 

modification status.
Yes Material and methods, p37

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

and tested for mycoplasma contamination.
Yes Material and methods, p39

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 

OR supplier name, catalog number, clone number, OR RRID.

Yes Material and methods, p31

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

and age where possible.
Not Applicable

Please detail housing and husbandry conditions. Yes Material and methods, p31

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).

Not Applicable

Microbes: provide species and strain, unique accession number if 

available, and source.
Not Applicable

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.
Yes Material and methods, p25-28

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 Acknowledgment section, p47-48

Design

Corresponding Author Name: GODIN Juliette

Journal Submitted to: EMBO Molecular Medicine

Manuscript Number: EMM_2024_19277

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 

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.

Reporting Checklist for Life Science Articles (updated January 

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 

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.

- common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 tests, Wilcoxon and Mann-Whitney tests, can be 

unambiguously identified by name only, but more complex techniques should be described in the methods section;

Please complete ALL of the questions below.

Select "Not Applicable" only when the requested information is not relevant for your study.

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 

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.

https://www.embopress.org/page/journal/14602075/authorguide
https://www.embopress.org/page/journal/14693178/authorguide
https://www.embopress.org/page/journal/17444292/authorguide
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https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
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https://doi.org/10.31222/osf.io/9sm4x


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 

DOI.

Not Applicable

Report the clinical trial registration number (at ClinicalTrials.gov or 

equivalent), where applicable.
Not 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.
Not Applicable

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 Material and methods , statistics section, p46

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?

Not Applicable

Include a statement about blinding even if no blinding was done. Yes Material and methods , statistics section, p46

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 Material and methods, p36

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
Material and methods, section "Statistics ", p46. Statistical details are 

reported in Dataset EV4.

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 Legends

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

replicates.
Yes Legends

Ethics

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.

Yes Material and methods, p25-28

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.

Yes Material and methods, p25-28

Studies involving human participants: For publication of patient photos, 

include a statement confirming that consent to publish was obtained.
Yes Material and methods, p25-28

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 Material and methods, p25-28

Studies involving specimen and field samples: State if relevant permits 

obtained, provide details of authority approving study; if none were 

required, explain why.

Not Applicable

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 

Not Applicable

If you used a select agent, is the security level of the lab appropriate and 

reported in the manuscript?
Not Applicable

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?

Not Applicable

Reporting

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.
Not Applicable

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.

Not Applicable

For phase II and III 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.

Not Applicable

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, p46

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?

Yes Data availability section, p46

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?

Not Applicable

If publicly available data were reused, provide the respective data citations 

in the reference list. 
Yes References and main text

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.

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

	Bi-allelic variants in WDR47 cause a complex neurodevelopmental syndrome
	Review Timeline:
	Transaction Report:

	Merged Decision Summary PDF Section 1
	Merged Decision Summary PDF Section 2
	Merged Decision Summary PDF Section 3
	Merged Decision Summary PDF Section 4
	Merged Decision Summary PDF Section 5
	Merged Decision Summary PDF Section 6
	Merged Decision Summary PDF Section 7
	Merged Decision Summary PDF Section 8
	Merged Decision Summary PDF Section 9



