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1. General Statements [optional]

2. Description of the planned revisions

Please find below the point-by-point replies to the specific comments by the 3 reviewers 
(marked in bold). 

Reviewer #1 
Zakrzewski et al investigate the impact of tafazzin gene deficiency on neutrophils in patients 
with Barth Syndrome. Barth Syndrome is a rare X-linked genetic disease caused by 
mutations in the TAFAZZIN gene and is characterized by pediatric-onset dilated 
cardiomyopathy, skeletal myopathy, and neutropenia. The researchers performed their 
studies on bone marrow aspirates, peripheral whole blood, and ex vivo differentiated 
neutrophils from hematopoietic stem cells isolated from a cohort of patients with Barth 
Syndrome (n=28). However, some concerns should be addressed before publication. 

Major Concerns 
-------------- 
1. When the authors analyze neutrophil degranulation, they find increased CD66b but
no difference in CD63 exposure. Does that mean that neutrophils are degranulating
secondary but not primary granules?

Patient neutrophils are spontaneously degranulating secondary granules (without 
stimulation) and show elevated rates of primary granule release upon stimulation. We will 
clarify this point in the text. 

2. In lines 178-179 the authors find a "2-fold increase of CD66b upon bacterial
stimulation". This in unclear from the graph. Does time zero in that graph represent
the levels before stimulation? If so, it would seem that the levels are increased in the
baseline, and not necessarily upon stimulation.



Revision Plan

The reviewer is correct – there is increased levels of CD66B exposure at baseline, which 
indicates spontaneous degranulation in patients, compared to healthy control. This is an 
interesting and disease-relevant finding – we will clarify this point in the text. 

3. What is the rate of degranulation over time upon stimulation? That would inform
on the capacity of those neutrophils to mobilize granules.

Degranulation over time, in response to bacteria, is shown in Figure 2D. We agree that this 
is important data and we will highlight it in the revised manuscript. 

4. Can the authors directly visualize and quantify the granules in their neutrophils to
better characterise granularity? For instance, staining for MPO for primary granules.

This is a valuable suggestion. Instead of measuring markers of degranulation, we will 
quantify MPO by ELISA - the most direct and quantitative readout of primary degranulation. 

5. In lines 197-198 the authors claim to find no difference in the number of
neutrophils in the vasculature or parenchyma, indicating normal levels of margination
(and Fig. S2D). This, unfortunately, cannot be concluded from the data, as the authors
would need to control for the absolute number of neutrophils in circulation. If one of
the genotypes has 10x more neutrophils in circulation and they find the same number
of marginated neutrophils, then that would suggest 10x reduced margination
capacity. Hence, controlling for circulating numbers is important in these
experiments. The authors note that these mice have equivalent neutrophil counts, but
then in Fig. S2E they show neutrophil ratios, not counts. Additionally, margination
would refer to intravascular immobilization of neutrophils, but the stainings don't
show the vasculature. How was the "number of neutrophils in the vasculature" (line
198) calculated?

We agree – we included absolute counts, rather than ratios in the revised manuscript (please 
see section 2). 
In Fig S2E, we are quantifying the abundance of neutrophils in tissue (as opposed to 
circulation). We will change the term from ‘margination’ (which, as the reviewer correctly 
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points out refers to vascular association), to ‘organ-resident neutrophils’. We will also 
provide more detail on quantification method. 

6. As a general note, the authors tend not to report absolute cell counts, only cell
frequencies, for peripheral whole blood analyses. Changes in cell frequencies can be
unintentionally misleading since a change can be due to a change in the numerator
(i.e., cell population of interest) or the denominator (i.e., total cells). Reporting
absolute cell counts is particularly important in this study since most of the Barth
Syndrome patients are receiving G-CSF treatment, which on its own may alter the
number and type of cells in circulation. If at all possible, the authors should report
absolute cell counts.

We have provided absolute counts for mouse experiments (please see section 2), and will 
provide absolute numbers for ex vivo cultured BTHS patient neutrophils. 

7. When the authors analyze the Tafazzin-KO mice they claim equivalent neutrophil
counts (see previous notes about absolute numbers), and conclude that this suggests
no defects in hematopoiesis. This, unfortunately, doesn't follow from the data shown.
If the authors want to make this point, they should study the bone marrow
hematopoietic stem and progenitor cell compartment in these mice.

Bone marrow analysis of tafazzin knockout mice has been reported by others and is 
discussed in the manuscript. We will remove this claim as suggested by the reviewer. 

8. There is insufficient detail in the methods regarding the NET formation assays. How
long were the neutrophils incubated with PMA? How do the authors differentiate
NETs from necrotic neutrophils without any specific NET marker? Note that the
authors show 15 to 20% necrotic neutrophils in their samples in Fig. S1B. In Fig 4E the
authors show another NET quantification based on a DNA dye. The authors should
consider showing representative images of their wells, and also to use a more specific
way to show NET formation (i.e. looking for the colocalization of citrullinated histone
3, MPO (or Neutrophil Elastase) and DNA).
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We agree with the reviewer – we will provide more details on our dye-based quantification. 
Additionally, we will use a newly-developed NET-specific antibody 
(https://elifesciences.org/articles/68283), as a specific reagent to distinguish between 
NETosis and necrosis. 

9. When the authors study mitochondrial abundance they find increased abundance in
patients. Is that because these neutrophils are more immature? Then they find no
changes in mitochondrial ATP production, basal respiration, maximal respiration or
spare respiratory capacity. Therefore, they find more mitochondria but no differences
in mitochondrial function. What does this mean?

We do in fact think that neutrophil immaturity accounts for elevated mitochondrial content. 
We will provide a detailed discussion on what we think this means. 

10. Also, how is there an increased percentage of MitoSOX-positive cells with no
difference in total MitoSOX MFI (lines 230-234)? What was the gating strategy for this
experiment?

These two approaches measure related but distinct parameters. The paired analysis allows 
us to conclude that a larger proportion of mitochondria produce mitochondrial ROS. We will 
provide additional explanations and discussion to clarify this point, as well as the gating 
strategy. 

Then, in lines 236-238 the authors write about mitochondria in G-CSF treated patients. 
Were these experiments performed only in samples from G-CSF-treated patients? That 
was unclear to this reviewer. As a general note, G-CSF treatment in the majority of 
Barth Syndrome patients is a significant confounder that is insufficiently addressed in 
the manuscript. There are very few controls for the effect of G-CSF treatment itself. 
The authors should also describe the G-CSF treatment regimen in the methods 
section, including dosing, frequency, route of administration, etc. In general, it is 
unclear in the text when and what samples come from G-CSF-treated patients. For 
instance, in figure 4A (line 247) the authors want to determine if G-CSF causes the 
changes in calcium levels, but the reader didn't know these data came from G-CSGF-
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treated patients... Please, clarify throughout the text. 

We agree that this point deserved more clarification. The majority of BTHS patients at our 
clinic routinely receive GCSF therapy for their neutropenia. To control for this, we include 
data on the minority of non-GCSF (non-neutropenic) patients, and we also have access to 
healthy donors treated with GCSF. We will include more details to make this easier to 
understand. Importantly, all the ex vivo differentiation experiments do not have GCSF as a 
confounding factor, and are an excellent way to make conclusions on cell intrinsic tafazzin 
effects. We will emphasize this in the revised manuscript. 

11. In lines 289-

significant. Along these same lines, on lines 297-298 they claim reduced CD11b
surface expression, but Fig. S5F shows no significant difference. If the changes are not
significant, the authors perhaps want to state that in the text, to avoid misleading the
readers.

We agree and we will re-write these sections to include statistical significance.

12. In lines 312-313, the authors claim that "these results implicate dysregulation of
unfolded protein response in impairment of neutrophil development in BTHS." It is
unclear to this reviewer how so. The authors show that UPR inhibitors decreased the
total number of neutrophils and the rest of the parameters they analyze were not
significant (line 309 "although neither were statistically significant"). There could be
alternative explanations. For instance, UPR inhibitors may decrease neutrophil
lifespan or survival. It seems that the conclusion is a bit far-fetched from the data.

We agree with the reviewer that this aspect of the manuscript could benefit from additional 
data. To address this comment, we will perform CRISPR/Cas9 deletion of PERK, a key 
executor of the UPR, in HSC-derived neutrophils. We will quantify neutrophil development 
(maturation markers and proliferation rates) and functional responses (degranulation and 
NETs). Results will be compared with tafazzin knockouts, which will allow us to better assess 
mechanistic links between tafazzin deficiency and UPR signaling. 
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13. In the discussion (line 318) the authors claim that the study "reveals that tafazzin
has a cell-intrinsic role in regulating neutrophil differentiation". While the authors
show interesting data, a deeper look at this would have been interesting. For instance,
could they quantify neutrophil progenitors during their in vitro differentiation to see
if there's a blockade and at what level? And if so, what is the fate of these
progenitors? In the discussion, the authors could comment how the decrease in
neutrophil differentiation (defined here as CD66b+CD15+) the authors observed can
account for the pronounced neutropenia seen in Barth Syndrome patients.

We agree with this suggestion and will quantify progenitors in neutrophil differentiations 
from tafazzin deficient HSC, using a more extensive FACS panel.  This analysis will include 
the additional markers CD33 and CD64, which can be used to quantify progenitors. We will 
also add more discussion on how reduced neutrophil differentiation can lead to 
neutropenia, as suggested by the reviewer. 

Minor Concerns 
--------------
14. In line 96 the authors claim an elevated number of promyelocytes and myelocytes
in Figure 1A, but myelocyte numbers seem unchanged in that figure, please check the
wording. In the same figure, it would be useful, if feasible, to confirm the increase (or
decrease) of the different cell populations compared to the normal levels using
statistics.

The reviewer was correct, therefore we changed the wording. As the sample data was 
limited, the statistics would not be feasible, that is why we opted to show normal range in 
Fig. 1A and 1B. 

15. Figure S1B seems to suggest a difference in necrosis in the BTHS group, likely not
significant due to the very low power of this experiment (n=2 for the HC group).

The reviewer is correct, this experiment is underpowered and inconclusive. We propose to 
remove it from the supplement, since the relevant analysis here is for apoptosis (Fig. S1B 
and 2F and G) (suggested from previous publications). The propidium iodide + events in this 
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figure could be either NETs or necrosis, and a more appropriate analysis, which 
distinguishes between these two, will be performed as part of additional experiments for 
comment 8 of Reviewer 1. 

16. In line 113, the authors suggest there is no morphological changes in BTHS
neutrophils, but the image shown may suggest increased nuclear hypersegmentation.
In any case, quantification of morphological parameters would be appreciated. For
instance, the authors could count the number of nuclear lobes and compare that
between samples as, otherwise, the claim of no morphological changes is difficult to
verify.

We will carry out quantification of nuclear morphology as suggested. 

17. The authors use CD11b as a maturation maker (i.e. in Figure 1G), but CD11b is also
an activation marker. Hence, the claim in line 116 of "a 31% decrease in the relative
expression of the maturity marker CD11b" is difficult to interpret, as it may suggest
decreased activation of those neutrophils. The authors use different markers for
mature neutrophils between their peripheral whole blood analysis (CD10 positivity)
and ex vivo HSC-derived differentiated neutrophils (CD15 positivity). It is unclear why
the authors do not use the classical CD10 marker to identify mature neutrophils in
their ex vivo differentiated neutrophil population.
We agree with the reviewer that an additional maturity marker would be beneficial. However
due to technical difficulties we’re unable to incorporate CD10 into our current panel.
Instead, we will include data on another accepted and frequently-used neutrophil maturity
marker – CD16 – in tafazzin WT and KO neutrophils.
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2019.01912/full

18. In Figure 1H, CD11b levels are normalized to n-t shRNA, as is the case for other
panels. But here it seems that all controls are equal to 1, suggesting that the authors
normalized without retaining the variability of the control. The authors should
normalize both conditions by the average of the controls (that is, normalize the
controls to their own average) to retain the variability. Otherwise, the statistics are
misleading because the variability in the controls is lost. The same is true for Figure
1K.
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We will make the suggested change for CRISPR experiments where we can normalise the 
data to averaged controls on a day of experiment. For the n-t shRNA experiment, we 
performed experiment 3 times using single n-t shRNA, therefore, we cannot normalise to 
average, hence all controls equal to 1. 

19. In Figure 2C the individual data points are missing, and in Figure 3E the y-axis
starts in negative numbers.

We will make the suggested changes. 

20. In Figure S5A, it would be helpful for the readers to indicate at the top of the
volcano plot which direction is what condition.

We will make the suggested changes 

21. In line 301 the authors claim that IRE1a inhibitor did not affect development with
"data not shown". The authors should either show the data or remove the claim.

We will remove this claim from the manuscript. 

22. In line 309, Fig. 5H refers to Fig S5H, I believe, and in line 311, Fig 5I refers to S5I.

We will make the required change. 

Reviewer #2 
The study investigates the role of TAFAZZIN in neutrophil maturation and inflammatory 
response in Barth syndrome (BTHS). Using a combination of bone marrow analysis, 
CRISPR/Cas9 genome editing, and functional characterization of neutrophils, the authors 
demonstrate a partial cell-intrinsic differentiation defect and dysregulated inflammatory 
response in BTHS. They suggest perturbations in the unfolded protein response (UPR) 
signaling pathway as a potential cause and therapeutic target. 
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Major Comments: 
The claims and conclusions are generally supported by the data presented. However, some 
conclusions, particularly those related to the mechanisms underpinning the observed 
neutrophil defects, would benefit from additional experiments. 

22. Add more healthy controls to enhance statistics.

We agree that some experiments could benefit from additional biological replicates. We 
have added repeats (control and tafazzin deficient) to Figures 4C, 4D and 4E. 

23. It remains unclear how NETosis was quantitated and presented in the different
figures. In Figure 2i, '% NET positive' is plotted and an unusually high percentage of
HC and BTHS neutrophils respond to PMA (80-90% HC and BTHS PMN). Normally,
PMA induces 40-50% of neutrophils of healthy donors to undergo NETosis. In Figure
4D and E, NETosis is quantitated as "total green area", assuming this is the sum of
Sytox Green stained area. Sytox is a cell-impermeable DNA dye that will also stain
dead cells, so this analysis method does not distinguish other forms of cell death from
NETosis. Further, in Figure 4D PMA does not seem to significantly induce NET
formation in controls, contrasting results from HC and BTHS patient neutrophils. This
needs to be clarified and NETosis should be defined as Sytox stained areas larger than
a set threshold (e.g. 300μm2), to include cells undergoing chromatin decondensation
only.

We agree with the reviewer that the NETs assay can be better described, and we will add 
more details. We induce NETs with 100 nM PMA, conditions which are known to reach high 
levels of NET induction (80-90%) 
Eg: please see following reference. 
“Automatic quantification of in vitro NET formation” 
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2012.00413/full 
Additionally, we will include immunofluorescence stains of NETs with a NET-specific reagent 
(the antibody 3D9), as requested by reviewer 1 (comment 8). 
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24. The mechanism linking TAFAZZIN deficiency to UPR pathway activation and
neutrophil dysfunction could be investigated further. This could involve more detailed
molecular analyses, such as RNA sequencing or proteomics focused on the UPR
pathway. Use of further inhibitors/ activators or genetic knockdown (given the results
with PERKi and PERKa). Also, a more detailed discussion on potential therapeutic
implications of targeting the UPR pathway in BTHS could be added.

We agree with the reviewer. We will perform CRISPR/Cas9 knockouts of the UPR kinase 
PERK, in hematopoietic stem cells, to confirm involvement in neutrophil development. In 
order to address the link between tafazzin deficiency and UPR activation, we will test the 
compound elamipretide in tafazzin knockout neutrophils. This compound has been 
proposed to reverse the mitochondrial defects in tafazzin deficiency, and should be a useful 
tool to test whether mitochondrial dysfunction leads to UPR dysregulation. Finally we will 
add more discussion text on the therapeutic potential of targeting UPR in Barth syndrome. 

Reviewer #3 

The authors report a biological study exploring the pathophysiology of neutropenia in Barth 
syndrome (BTHS) related to Tafazzin mutations. 
It is the most larger study which has studied the impact of Tafazin on the granulopeisis, as 
28 patients and 31 controls were studied. 
The impact of tafazin on granulopoiesis was studied by various the techniques. 
The following techniques were used 
• cytology of the bone marrow
• bone marrow culture spontaneously or with shRNA or after CRISPR/Cas9 deletion
• flow cytometry of circulating neutrophils
• functional study of neutrophils (degranulation / bacterial killing)
• mitochondrial function
• NETosis in neutrophils
• UPR signalling

Globally, this study offers a global view of the neutrophil function and maturation defect in 
BTHS. 
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Many results are fairly presented and this work, quite unique, deserves to be accepted. 

Minor points: 
25. In the references, a mention to the French series which report the data of 22
patients is lacking (PMID: 23656970).
The historical references to the initial paper of Barth is surely important, but with
regards to the neutropenia study, the reference of Kuypers, already cited, signed as
last author by PG Barth, is much more pertinent. Noteworthy, many functional
neutrophil studies are already, although with less patients, reported in this work.

We will include the reference. 

Reviewer #3 (Significance (Required)): 

We were a little disappointed however to see that the understanding of neutropenia in 
BTHS remains elusive. BTHS is obviously related to TAFAZZIN variants and the gene is 
involved in the energetic metabolism of the cells. The role of this cardiolipin metabolism 
defect can be easily understood in the heart muscle defect which uses it as a source of 
energy. It is less understood in the neutrophil defect, as the neutrophil source of energy 
seems independent from cardiolipin energetic metabolism. This study offers a large body of 
evidence but did not address this question. However it is the best evidence possible in this 
field today. 

3. Description of the revisions that have already been incorporated in
the transferred manuscript

Reviewer 1, comment 5: In lines 197-198 the authors claim to find no difference in the 
number of neutrophils in the vasculature or parenchyma, indicating normal levels of 
margination (and Fig. S2D). This, unfortunately, cannot be concluded from the data, 
as the authors would need to control for the absolute number of neutrophils in 
circulation. If one of the genotypes has 10x more neutrophils in circulation and they 
find the same number of marginated neutrophils, then that would suggest 10x 
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reduced margination capacity. Hence, controlling for circulating numbers is important 
in these experiments. The authors note that these mice have equivalent neutrophil 
counts, but then in Fig. S2E they show neutrophil ratios, not counts.

In Fig. S2E we replaced % of neutrophils in WBC fraction to absolute neutrophil counts in 
neutrophils (x1000)/uL of blood.  

Reviewer 2 (comment 22): Add more healthy controls to enhance statistics. 

We agree that some experiments could benefit from additional biological replicates. We 
have added repeats (control and tafazzin deficient) to Figures 4C, 4D and 4E. 

4. Description of analyses that authors prefer not to carry out

Reviewer 1, comment 7: When the authors analyze the Tafazzin-KO mice they claim 
equivalent neutrophil counts (see previous notes about absolute numbers), and 
conclude that this suggests no defects in hematopoiesis. This, unfortunately, doesn't 
follow from the data shown. If the authors want to make this point, they should study 
the bone marrow hematopoietic stem and progenitor cell compartment in these 
mice. 

Bone marrow analysis of tafazzin knockout mice has been reported by others and is 
discussed in the manuscript. We will remove this claim as suggested by the reviewer. 















Manuscript number: EMBOR-2024-60151V2 
Corresponding author(s): Amulic, Borko

Please find below the point-by-point replies to the specific comments by the reviewers. 

Reviewer #1 

Major Concerns 

1. When the authors analyze neutrophil degranulation, they find increased CD66b but
no difference in CD63 exposure. Does that mean that neutrophils are degranulating 
secondary but not primary granules? 

Patient neutrophils demonstrate spontaneous degranulation of secondary granules (without 
stimulation) and show elevated rates of primary granule release upon stimulation. 
We have clarified the text to clearly distinguish between spontaneous and induced 
degranulation of primary and secondary granules in BTHS patient neutrophils (lines 175-
197). 

2. In lines 178-179 the authors find a "2-fold increase of CD66b upon bacterial
stimulation". This in unclear from the graph. Does time zero in that graph represent 
the levels before stimulation? If so, it would seem that the levels are increased in the 
baseline, and not necessarily upon stimulation. 

We thank the reviewer for the comment. We clarified the text to highlight that BTHS 
neutrophils exhibit increased spontaneous degranulation of secondary granules. 
Additionally, we have included Fig. EV3D to demonstrate that the observed difference in 
induced degranulation levels is due to the elevated baseline (t = 0) CD66b expression, as 
pointed out by the reviewer. 

3. What is the rate of degranulation over time upon stimulation? That would inform
on the capacity of those neutrophils to mobilize granules. 

Degranulation over time, in response to bacteria, is shown in Figure 3C. Additionally, we 
calculated the degranulation rate in BTHS and HC primary neutrophils (Fig. EV3D), as 



suggested by the reviewer, showing that there is no difference in degranulation rate but 
only a difference in degranulation initiation. We hypothesize that this demonstrates an 
elevated propensity for activation, but normal granule trafficking rates. 

4. Can the authors directly visualize and quantify the granules in their neutrophils to
better characterise granularity? For instance, staining for MPO for primary granules. 

We thank the reviewer for this suggestion. Unfortunately, we were unable to characterize 
granularity of BTHS primary neutrophils due to lack of access to additional clinical samples. 
Instead, we quantified MPO and neutrophil elastase (NE) by ELISA in WT and tafazzin 
CRISPR mutant neutrophils, in response to calcium mobilization. This is shown in Fig. 5C-D 

5. In lines 197-198 the authors claim to find no difference in the number of
neutrophils in the vasculature or parenchyma, indicating normal levels of margination 
(and Fig. S2D). This, unfortunately, cannot be concluded from the data, as the authors 
would need to control for the absolute number of neutrophils in circulation. If one of 
the genotypes has 10x more neutrophils in circulation and they find the same number 
of marginated neutrophils, then that would suggest 10x reduced margination 
capacity. Hence, controlling for circulating numbers is important in these 
experiments. The authors note that these mice have equivalent neutrophil counts, but 
then in Fig. S2E they show neutrophil ratios, not counts. Additionally, margination 
would refer to intravascular immobilization of neutrophils, but the stainings don't 
show the vasculature. How was the "number of neutrophils in the vasculature" (line 
198) calculated?

We thank the reviewer for this valuable comment. We have included absolute neutrophil 
counts to demonstrate that there is no difference between WT and KO mice (Fig. EV3F). We 
have also changed the term from ‘margination’ (which, as the reviewer correctly points out 
refers to vascular association), to ‘organ-resident neutrophils’, for sake of accuracy. 

6. As a general note, the authors tend not to report absolute cell counts, only cell
frequencies, for peripheral whole blood analyses. Changes in cell frequencies can be 
unintentionally misleading since a change can be due to a change in the numerator 
(i.e., cell population of interest) or the denominator (i.e., total cells). Reporting 
absolute cell counts is particularly important in this study since most of the Barth 
Syndrome patients are receiving G-CSF treatment, which on its own may alter the 



number and type of cells in circulation. If at all possible, the authors should report 
absolute cell counts. 

We thank the reviewer for pointing this out. We have added absolute neutrophils counts for 
the mouse experiment (Fig. EV3F) and for ex vivo cultured patient neutrophils (normalized to 
1000 starting cells at Day 3 of differentiation; Fig. EV1F). 

7. When the authors analyze the Tafazzin-KO mice they claim equivalent neutrophil
counts (see previous notes about absolute numbers), and conclude that this suggests 
no defects in hematopoiesis. This, unfortunately, doesn't follow from the data shown. 
If the authors want to make this point, they should study the bone marrow 
hematopoietic stem and progenitor cell compartment in these mice. 

We agree with the reviewer and have revised the wording to avoid making conclusions 
about the hematopoietic compartment. Bone marrow analysis of tafazzin knockout mice has 
been reported by others and is discussed in the manuscript: (lines 209-218). 

8. There is insufficient detail in the methods regarding the NET formation assays. How
long were the neutrophils incubated with PMA? How do the authors differentiate 
NETs from necrotic neutrophils without any specific NET marker? Note that the 
authors show 15 to 20% necrotic neutrophils in their samples in Fig. S1B. In Fig 4E the 
authors show another NET quantification based on a DNA dye. The authors should 
consider showing representative images of their wells, and also to use a more specific 
way to show NET formation (i.e. looking for the colocalization of citrullinated histone 
3, MPO (or Neutrophil Elastase) and DNA). 

We have added more details to the Methods section regarding the NET formation assays: 
“ For NETosis assessment with EVOS® FL and Incucyte® ZOOM imaging systems, the 
cells were seeded into clear-bottomed 96-well plate, the stimulant or vehicle was added 
at time point = 0, and then cells were incubated for the relevant period of time. To 
measure NETosis, cells were incubated with SYTOX (1uM) dye and total green area 
per well or percent of SYTOX-positive cells was quantified at different time points. For 
immunocytochemical detection of NETs, neutrophils were incubated with stimulus or 
vehicle for 4 hours, fixed with 4% formaldehyde for 10 min, and then stained with the 
3D9 primary antibody (1:1000 dilution in 1% BSA/PBS-T) [32], followed by staining with 
a secondary antibody conjugated to fluorochrome and Hoechst. At least 100 cells from 



 

 
 

different fields of view were counted per experiment, and cells positive for 3D9 were 
counted as NETs.” 
 
We agree with the reviewer about the lack of specificity of our SYTOX-based live cell 
imaging assay. PMA and A23187 are standard and well-characterized NET inducers, however 
we also included an immunocytochemical staining method using the NET-specific antibody 
3D9 (https://elifesciences.org/articles/68283) to validate our result. The 3D9 antibody 
discriminates NETs from necrotic and apoptotic cell death, by detecting a histone 
modification that is specific for NETs.  Although we were unable to repeat the NET assay on 
BTHS patient neutrophils, we have included data in CRISPR KO cells (Fig. 5G-H).  
 
 
9. When the authors study mitochondrial abundance they find increased abundance in 
patients. Is that because these neutrophils are more immature? Then they find no 
changes in mitochondrial ATP production, basal respiration, maximal respiration or 
spare respiratory capacity. Therefore, they find more mitochondria but no differences 
in mitochondrial function. What does this mean?  
 
We thank the reviewer for the comment. We do in fact think that neutrophil immaturity 
accounts for elevated mitochondrial content. This immaturity phenotype is consistent with 
our flow cytometry data, showing reduced CD10 and CD16 expression. These findings align 
with the known effects of G-CSF treatment, which mobilizes immature neutrophils, although 
there is no direct evidence that immature neutrophils have more mitochondria. When 
possible, we stratified the data to distinguish the effects of G-CSF treatment from potential 
cell-intrinsic factors related to tafazzin deficiency. The stratified data further confirm that 
higher mitochondrial activity is limited to G-CSF-treated neutrophils, highlighting the role of 
this therapy in shaping the metabolic and developmental characteristics of these cells. We 
hope that corrected manuscript will help readers clearly distinguish between the effects 
attributable solely to G-CSF treatment and those caused by tafazzin deficiency.   
The second part of the reviewer’s question highlights an important finding: despite elevated 
mitochondrial content, mitochondrial respiration was unchanged. We hypothesize this 
suggests an underlying impairment that is ‘hidden’ at the cellular level because of increased 
total number of mitochondria. This is also consistent with elevated mitochondrial ROS in 
tafazzin deficient neutrophils: mitoROS production is often a hallmark of impaired electron 
transfer chain. We have emphasized this observation in the 250-264 section. 
 
 



10. Also, how is there an increased percentage of MitoSOX-positive cells with no
difference in total MitoSOX MFI (lines 230-234)? What was the gating strategy for this 
experiment? 

We thank the reviewer for the comment, and we agree that this is an interesting 
contradiction. We speculate that this phenomenon arises from a higher percentage of BTHS 
neutrophils producing mtROS, although the overall range of intensities of MitoSOX staining 
per cell is similar or even lower to control. This might indicate that BTHS cells have a 
population of highly dysfunctional mitochondria (high mtROS producers) and suggests that 
mitochondria are not uniform and must be investigated at the population level, i.e. diversity 
of mitochondrial health must be considered per cell. We have revised the text to make this 
distinction clearer, please see lines 231-249 and 410-426 

We have also included the gating strategy in Fig. EV4B. 

Then, in lines 236-238 the authors write about mitochondria in G-CSF treated patients. 
Were these experiments performed only in samples from G-CSF-treated patients? That 
was unclear to this reviewer. As a general note, G-CSF treatment in the majority of 
Barth Syndrome patients is a significant confounder that is insufficiently addressed in 
the manuscript. There are very few controls for the effect of G-CSF treatment itself. 
The authors should also describe the G-CSF treatment regimen in the methods 
section, including dosing, frequency, route of administration, etc. In general, it is 
unclear in the text when and what samples come from G-CSF-treated patients. For 
instance, in figure 4A (line 247) the authors want to determine if G-CSF causes the 
changes in calcium levels, but the reader didn't know these data came from G-CSGF-
treated patients... Please, clarify throughout the text. 

The experiments referred to by the reviewer (lines 236-238 in original manuscript) were 
performed with a majority of samples from G-CSF-treated patients: MitoTracker experiment 
was performed with 7 GCSF-treated samples and 4 samples from non-treated (non-
neutropenic) patients; TMRE experiment with 13 GCSF-treated patient samples and 4 non-
treated (non-neutropenic) patients; and MitoSOX experiment on 12 GCSF-treated and  1 
non-treated (non-neutropenic) sample). 



 

 
 

We agree that this point deserves more clarification. The majority of BTHS patients at our 
clinic routinely receive GCSF therapy for their neutropenia. Only the minority of non-
neutropenic BTHS patients do not receive treatment and were also included in our study. 
We have revised the text to more clearly distinguish between the effects possibly 
attributable to G-CSF treatment and those caused by tafazzin deficiency.  
As requested, we have also added details on GCSF dosing in the methods section: “BTHS 
patients were on a variable G-CSF treatment schedule, varying from daily to weekly: the most 
frequent regimes were three times weekly or alternate daily. Weekly doses ranged from 0.12 
mcg/kg/day to 10.92 mcg/kg/day.” 
Importantly, our ex vivo HSPC differentiation experiments exclude G-CSF as a confounding 
factor, since concentration is fixed, and can be used to make robust conclusions on cell 
intrinsic tafazzin effects.  
 
 
11. In lines 289-290 the authors claim "confirmed overexpression of IRE1α, BiP, HSP60 
and enhanced phosphorylation of 290 eIF2α", but the S5E shows that only HSP60 is 
significant. Along these same lines, on lines 297-298 they claim reduced CD11b 
surface expression, but Fig. S5F shows no significant difference. If the changes are not 
significant, the authors perhaps want to state that in the text, to avoid misleading the 
readers.  
 
We appreciate this comment and have revised the text to clarify these points (lines: 348-
351).  
 
12. In lines 312-313, the authors claim that "these results implicate dysregulation of 
unfolded protein response in impairment of neutrophil development in BTHS." It is 
unclear to this reviewer how so. The authors show that UPR inhibitors decreased the 
total number of neutrophils and the rest of the parameters they analyze were not 
significant (line 309 "although neither were statistically significant"). There could be 
alternative explanations. For instance, UPR inhibitors may decrease neutrophil 
lifespan or survival. It seems that the conclusion is a bit far-fetched from the data.  
 
 
We agree with the reviewer’s comment and have revised the text to present a more cautious 
interpretation of our findings. Please see lines 348-351 and 427-449.  
 



To further explore the involvement of UPR in neutrophil development, we attempted to use 
our CRISPR KO system to deplete maturing neutrophils of PERK. However, after five 
attempts, we were unable to confirm effective knockout of the gene. To further explore the 
potential role of PERK in neutrophil maturation and to refine our knockout approach, we 
performed a time-course analysis of PERK expression and downstream activity 
(phosphorylation of target protein eIF2alpha) using western blot (Fig. 6E). These data 
demonstrate that PERK expression and activity are both highest in early progenitors and are 
reduced with terminal neutrophil maturation. Future studies will focus on the role of PERK at 
these progenitor stages in WT and tafazzin -/- cells. 

13. In the discussion (line 318) the authors claim that the study "reveals that tafazzin
has a cell-intrinsic role in regulating neutrophil differentiation". While the authors 
show interesting data, a deeper look at this would have been interesting. For instance, 
could they quantify neutrophil progenitors during their in vitro differentiation to see 
if there's a blockade and at what level? And if so, what is the fate of these 
progenitors? In the discussion, the authors could comment how the decrease in 
neutrophil differentiation (defined here as CD66b+CD15+) the authors observed can 
account for the pronounced neutropenia seen in Barth Syndrome patients. 

We thank the reviewer for this thoughtful comment. We have performed additional 
characterization of progenitors in WT and tafazzin knockout cells, in order to investigate 
whether a blockade at an early stage of development is occurring. Using flow cytometry, we 
stained for additional markers of early progenitors (CD34, CD33, and CD64). These 
experiments did not reveal a clear blockade in neutrophil maturation (Fig. EV2F-H). We 
propose that, rather than an arrest at a particular stage, tafazzin depletion leads to a 
quantitative reduction in commitment to the neutrophil lineage. We have therefore revised 
the wording from “block” to “delay” in neutrophil differentiation and maturation, 
throughout the manuscript. 
We also agree with the reviewer that the developmental delay that we observe in our ex vivo 
cultures does not fully explain the occurrence of severe neutropenia in some patients 
(although the neutropenia does range from mild to severe). We speculate that tafazzin 
deficiency leads to an inherent deficiency in myeloid commitment that is potentially 
exacerbated by metabolic or inflammatory stress, or genetic modulators, leading to severe 
neutropenia in some patients. Please see lines 455-463 in discussion. 



 

 
 

 
Minor Concerns  
--------------  
14. In line 96 the authors claim an elevated number of promyelocytes and myelocytes 
in Figure 1A, but myelocyte numbers seem unchanged in that figure, please check the 
wording. In the same figure, it would be useful, if feasible, to confirm the increase (or 
decrease) of the different cell populations compared to the normal levels using 
statistics.  
 
We thank the reviewer for pointing out this error. We changed the wording to reflect a 
change in promyelocytes only. As the sample data was limited and we did not have 
numerical data for healthy controls, we can only show normal range (reference clinical 
values) in Fig. 1A and 1B. 
 
 
15. Figure S1B seems to suggest a difference in necrosis in the BTHS group, likely not 
significant due to the very low power of this experiment (n=2 for the HC group).  
 
The reviewer is correct, this experiment is underpowered and inconclusive. We removed the 
necrosis analysis in original Fig. S1B and retained only the apoptosis analysis (Annexin V+ 
PI- staining), which is more relevant, and which is in line with the analysis showed in Fig. 3F 
and G. Another reason for excluding the PI+ quantification in this figure is that these could 
be either NETs or necrosis, and a more appropriate analysis, which distinguishes between 
these two, was performed in the new Fig. 5G-H).  
 
 
 
16. In line 113, the authors suggest there is no morphological changes in BTHS 
neutrophils, but the image shown may suggest increased nuclear hypersegmentation. 
In any case, quantification of morphological parameters would be appreciated. For 
instance, the authors could count the number of nuclear lobes and compare that 
between samples as, otherwise, the claim of no morphological changes is difficult to 
verify.  
 
 



 

 
 

We thank the reviewer for this valuable suggestion. We have performed differential counts 
of cytospins of neutrophils derived from BTHS patient and healthy HSPC, which is showed in 
Fig. EV1D. We categorized cells into three groups: cells with round, banded or lobulated 
nuclei – and we did not observe any difference between BTHS (n=7) and HC (n=7) samples 
(Fig. EV1D) 
 
17. The authors use CD11b as a maturation maker (i.e. in Figure 1G), but CD11b is also 
an activation marker. Hence, the claim in line 116 of "a 31% decrease in the relative 
expression of the maturity marker CD11b" is difficult to interpret, as it may suggest 
decreased activation of those neutrophils. The authors use different markers for 
mature neutrophils between their peripheral whole blood analysis (CD10 positivity) 
and ex vivo HSC-derived differentiated neutrophils (CD15 positivity). It is unclear why 
the authors do not use the classical CD10 marker to identify mature neutrophils in 
their ex vivo differentiated neutrophil population.  
 
We agree with the reviewer that an additional maturity marker would be beneficial. 
However, due to technical difficulties we’re unable to incorporate CD10 into our flow 
cytometry panel for analyzing the in vitro differentiated cells. Instead, we have included data 
on another accepted and frequently-used neutrophil maturity marker – CD16 – in tafazzin-
deficient and WT neutrophils. 
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2019.01912/full 
 
For most experiments, we included CD16 MFI (Fig. 1H, 2B, 2F, whereas for experiments with 
patient-derived cultured neutrophils we have also included percentage of CD16-positive 
cells (Fig. EV1H).    
 
18. In Figure 1H, CD11b levels are normalized to n-t shRNA, as is the case for other 
panels. But here it seems that all controls are equal to 1, suggesting that the authors 
normalized without retaining the variability of the control. The authors should 
normalize both conditions by the average of the controls (that is, normalize the 
controls to their own average) to retain the variability. Otherwise, the statistics are 
misleading because the variability in the controls is lost. The same is true for Figure 
1K.  
 
We appreciate the reviewer’s comment pointing out the issue with how variability in the 
control group was represented. To address this concern and improve the robustness of the 
data, we have included additional repeats for our shRNA and CRISPR data and normalized 



 

 
 

both the KO and control conditions to the averaged control MFIs when possible, thereby 
retaining variability in the control. We included these new datasets on the original graphs, 
ensuring that both the variability of the controls and the technical consistency of the data 
are accurately represented (Fig. 1H – new Fig. 2A, Fig. 1K – new Fig. 2E).  

 
19. In Figure 2C the individual data points are missing, and in Figure 3E the y-axis 
starts in negative numbers.  
 
 
We had tried to show individual data points in Fig. 2D (original Fig. 2C) but as the data 
points are numerous, they become merged and it makes the graph difficult to read (see 
below), which is why we opted to leave the bar chart. This is in line with journal formatting 
guidelines: “If n<5, please show single datapoints for diagrams” 
 

 
 
We thank the reviewer for noticing the negative values for spare respiratory capacity, which 
were incorrect and have been removed. 
 
20. In Figure S5A, it would be helpful for the readers to indicate at the top of the 
volcano plot which direction is what condition.  
 
 
We have made suggested changes to the plot to make it clearer (Fig. EV6).  



21. In line 301 the authors claim that IRE1a inhibitor did not affect development with
"data not shown". The authors should either show the data or remove the claim. 

We removed this claim. 

22. In line 309, Fig. 5H refers to Fig S5H, I believe, and in line 311, Fig 5I refers to S5I.

We corrected it and thank the reviewer for pointing it out. 

Reviewer #2 
The study investigates the role of TAFAZZIN in neutrophil maturation and inflammatory 
response in Barth syndrome (BTHS). Using a combination of bone marrow analysis, 
CRISPR/Cas9 genome editing, and functional characterization of neutrophils, the authors 
demonstrate a partial cell-intrinsic differentiation defect and dysregulated inflammatory 
response in BTHS. They suggest perturbations in the unfolded protein response (UPR) 
signaling pathway as a potential cause and therapeutic target. 

Major Comments: 
The claims and conclusions are generally supported by the data presented. However, some 
conclusions, particularly those related to the mechanisms underpinning the observed 
neutrophil defects, would benefit from additional experiments. 

22. Add more healthy controls to enhance statistics.

We have added more biological replicates to following CRISPR KO, shRNA, and PERK 
agonist experiments to enhance statistics: Fig. 2A-B, 2E-F, EV2E, 5E-F, EV6H-J. 

23. It remains unclear how NETosis was quantitated and presented in the different
figures. In Figure 2i, '% NET positive' is plotted and an unusually high percentage of 
HC and BTHS neutrophils respond to PMA (80-90% HC and BTHS PMN). Normally, 
PMA induces 40-50% of neutrophils of healthy donors to undergo NETosis. In Figure 
4D and E, NETosis is quantitated as "total green area", assuming this is the sum of 
Sytox Green stained area. Sytox is a cell-impermeable DNA dye that will also stain 



dead cells, so this analysis method does not distinguish other forms of cell death from 
NETosis. Further, in Figure 4D PMA does not seem to significantly induce NET 
formation in controls, contrasting results from HC and BTHS patient neutrophils. This 
needs to be clarified and NETosis should be defined as Sytox stained areas larger than 
a set threshold (e.g. 300μm2), to include cells undergoing chromatin decondensation 
only.  

We agree with the reviewer that the NETs assay could have been better described and have 
added more details. We induce NETs with 100 nM PMA, conditions which are known to 
reach high levels of NET induction (80-90%); e.g.: please see following reference. 
“Automatic quantification of in vitro NET formation” 
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2012.00413/full 

Additionally, we have included quantification of NETs by immunofluorescence staining with 
a NET-specific reagent (the antibody 3D9), as explained in response to reviewer 1. 
The NET-specific antibody, 3D9 (https://elifesciences.org/articles/68283), confirmed the 
phenotype obtained using SYTOX live cell imaging (Fig. 5G-H). 

24. The mechanism linking TAFAZZIN deficiency to UPR pathway activation and
neutrophil dysfunction could be investigated further. This could involve more detailed 
molecular analyses, such as RNA sequencing or proteomics focused on the UPR 
pathway. Use of further inhibitors/ activators or genetic knockdown (given the results 
with PERKi and PERKa). Also, a more detailed discussion on potential therapeutic 
implications of targeting the UPR pathway in BTHS could be added. 

To further explore the involvement of UPR in neutrophil development, we attempted to use 
our CRISPR KO system to deplete maturing neutrophils of PERK. However, after five 
attempts, we were unable to confirm effective knockout. To further explore the potential 
role of PERK in neutrophil maturation, we included a time-course analysis of PERK 
expression and activity using western blot (Fig. 6E). This demonstrated that PERK in 
abundantly expressed in myeloid progenitors, and that it gets activated (shown by 
phosphorylation of downstream target eIF2a), further strengthening the evidence for its 
involvement in regulation of neutrophil maturation. 
We have also included additional text in the discussion, highlighting issues with targeting 
PERK and UPR in myelopoiesis (lines 444-449). 



 

 
 

 
 
 
Reviewer #3 
 
The authors report a biological study exploring the pathophysiology of neutropenia in Barth 
syndrome (BTHS) related to Tafazzin mutations.  
It is the most larger study which has studied the impact of Tafazin on the granulopeisis, as 
28 patients and 31 controls were studied.  
The impact of tafazin on granulopoiesis was studied by various the techniques.  
The following techniques were used  
• cytology of the bone marrow  
• bone marrow culture spontaneously or with shRNA or after CRISPR/Cas9 deletion  
• flow cytometry of circulating neutrophils  
• functional study of neutrophils (degranulation / bacterial killing)  
• mitochondrial function  
• NETosis in neutrophils  
• UPR signalling  
 
Globally, this study offers a global view of the neutrophil function and maturation defect in 
BTHS.  
Many results are fairly presented and this work, quite unique, deserves to be accepted.  
 
Minor points:  
25. In the references, a mention to the French series which report the data of 22 
patients is lacking (PMID: 23656970).  
The historical references to the initial paper of Barth is surely important, but with 
regards to the neutropenia study, the reference of Kuypers, already cited, signed as 
last author by PG Barth, is much more pertinent. Noteworthy, many functional 
neutrophil studies are already, although with less patients, reported in this work.  
 
We have included the reference throughout the manuscript.  
 
Reviewer #3 (Significance (Required)):  
 
We were a little disappointed however to see that the understanding of neutropenia 



in BTHS remains elusive. BTHS is obviously related to TAFAZZIN variants and the gene 
is involved in the energetic metabolism of the cells. The role of this cardiolipin 
metabolism defect can be easily understood in the heart muscle defect which uses it 
as a source of energy. It is less understood in the neutrophil defect, as the neutrophil 
source of energy seems independent from cardiolipin energetic metabolism. This 
study offers a large body of evidence but did not address this question. However it is 
the best evidence possible in this field today. 











EMBO Press Author Checklist

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines

EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

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? Not Applicable

Antibodies Information included in 
the manuscript?

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

For antibodies provide the following information:
- Commercial antibodies: RRID (if possible) or supplier name, catalogue 
number and or/clone number
- Non-commercial: RRID or citation

Yes Reagents and Tools Table, Material and Methods

DNA and RNA sequences Information included in 
the manuscript?

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

Short novel DNA or RNA including primers, probes: provide the 
sequences. Yes Reagents and Tools Table

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 Materials and Methods

Primary cultures: Provide species, strain, sex of origin, genetic 
modification status. Not Applicable

Report if the cell lines were recently authenticated (e.g., by STR profiling) 
and tested for mycoplasma contamination. Not Applicable

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 Materials and Methods

Animal observed in or captured from the field: Provide species, sex, 
and age where possible. Not Applicable

Please detail housing and husbandry conditions. Not Applicable

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. Yes Materials and Methods

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, Table

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? Not Applicable

Design

- 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.

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.

Corresponding Author Name: Borko Amulic
Journal Submitted to: EMBO Reports
Manuscript Number: EMBOR-2024-60151

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 

https://www.embopress.org/page/journal/14602075/authorguide
https://www.embopress.org/page/journal/14693178/authorguide
https://www.embopress.org/page/journal/17444292/authorguide
https://www.embopress.org/page/journal/17574684/authorguide
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
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 Figure legends

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

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.

Not Applicable

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

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 Figure legends

In the figure legends: define whether data describe technical or biological 
replicates. Yes Figure 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 Materials and Methods, Declarations

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 Materials and Methods

Studies involving human participants: For publication of patient photos, 
include a statement confirming that consent to publish was obtained. Not Applicable

Studies involving experimental animals: State details of authority 
granting ethics approval (IRB or equivalent committee(s), provide 
reference number for approval. Include a statement of compliance with 
ethical regulations.

Yes Materials and Methods

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

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 Declarations

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?

Not Applicable

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. Not Applicable

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

	EMBOR-2024-60151V3-Author_Checklist.pdf
	EMBO Press Author Checklist




