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Office 2.013
AV Hill Building
Division of Neuroscience & Experimental Psychology
School of Biological Sciences
Faculty of Biology, Medicine & Health
The University of Manchester
        			Oxford Road
        Manchester
M13 9PT
United Kingdom   

From: Paul Kasher, PhD
Position: Stroke Association HRH The Princess Margaret Lecturer
Tel:  +44 (0)161 306 8059      
Email: paul.kasher@manchester.ac.uk ______________________________________________________________________________
											
28th February 2019

Dear Dr Dsouza,

Re: JoVE59716R1 - Using zebrafish larvae to study the pathological consequences of haemorrhagic stroke.

We would like to thank you for your email on 22nd February, and to the reviewers for their assessment of our paper. Below, I address each of the editorial and reviewer comments.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

We have proofread our paper.

2. Please use American English.

American English has now been used throughout.

3. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”

All figures have been modified from Crilly et al (2018) published in F1000Research. These figures have been clearly cited in the legends and results section. F1000Research articles are published under a CC0 1.0 licence (please see link below). As such, we are free to reuse any of the figures or content from our original article. We have also obtained written confirmation of this agreement from James Barker via email (Senior Assistant Editor at F1000 Research). This email can be forwarded to JoVE upon request.

https://f1000research.com/about/legal/publicationtermsandconditions  



4. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”

We have rephrased the short abstract.

5. Figure 2/3/5: Please include and define scale bars.

Scale bars have now been included in the above figures and defined within the corresponding figure legends.

6. Please define the error bars for each figure.

Error bars are all s.d from the mean and this has been included in the figure legends

Reviewers' comments:

Reviewer #1:

* Are the title and abstract appropriate for this methods article?
Yes, but the word stroke in the title implies adult and pediatric conditions. Because locomotion in this study is assessed on larvae and not adult fish, it is recommended to narrow the title to pediatric stroke-like conditions. Similarly, the abstract needs rephrasing and the some sentences need clarification - For example, By using live imaging and motility assays brain damage,…" needs to be rephrased for clarity/grammatical purposes. (MAJOR)

In our 2018 F1000Research paper, we discuss these points and appreciate the limitations of the zebrafish larval model in relation to, for example, studying co-morbidities associated with human ICH in older individuals. In general, ICH can be predominantly considered as a disorder associated with older age. Consequently, it is remarkable that the phenotypes observed in developing zebrafish recapitulate those associated with the aged human brain, indicating the innate injury response to blood in the brain is both evolutionarily conserved between species and analogous during development and adulthood. Just as symptoms in pediatric cases are comparable to stroke in older patients, we have shown that larvae are an adequate model of these specific disease pathologies (i.e. cell death, locomotion and neuroinflammation), regardless of patient age. As such, we politely request to leave our title as originally written. In addition, we have altered the grammar in the long abstract as requested.


* Are there any other potential applications for the method/protocol the authors could discuss?
The method/protocol is more relevant to embryonic condition given that fish larvae were used in this study. Applications mimicking pediatric disorders are recommended for inclusion. (MAJOR)

A specific project is ongoing in my lab characterising a mutant zebrafish model of an inherited form of childhood-onset hemorrhagic stroke. However, we consider the zebrafish models described within this manuscript to be useful for studying the immediate cellular response to blood in the brain regardless of patient age, and complementary to the existing in-vitro and in-vivo models of ICH. Our future work will focus on characterising the specific recovery mechanisms occurring in zebrafish larval models of ICH and investigating whether these developmental processes (normally dormant in the aged brain) could be activated in the patient brain. However, this is not the focus of this methodological paper and we therefore politely request to refrain from including these types of application at this stage.

* Are all the materials and equipment needed listed in the table? (Please note that any basic lab materials or equipment do not need to be listed, e.g. pipettes.)
Annexin V is missing. Transgenic lines are missing. (MINOR)

The ubiq:secAnnexinV-mVenus reporter line was used throughout the paper to assay cell death and is clearly specified in the protocol and results sections. All transgenic and mutant lines used in this study are also outlined in the protocol section. These zebrafish strains are not necessarily available commercially. As such they were originally omitted from the ‘Table of Materials’.

* Do you think the steps listed in the procedure would lead to the described outcome?
Yes, it will.
* Are the steps listed in the procedure clearly explained?
Yes, for the most part. Annexin V staining was never explained, and the difference between ramified macrophage and presumably normal macrophage was provided in the legend but needs to be explained in the text somewhere. How do you distinguish between the two types of macrophages? This was not immediately clear. Parameters used to distinguish the two cell types would help the reader. Other queries to consider - Do bbh mutants bleed beyond 48 hpf or do the exhibit spontaneous recovery? What about the heterozygotes? Do they bleed? Have you investigated the hemorrhage in bbh hets? (MAJOR)

The ubiq:secAnnexinV-mVenus reporter line was used throughout the paper to assay cell death and this is clearly specified in the protocol and results sections. As stated in the results section, macrophages exhibiting an amoeboid morphology were categorised as ‘activated’. Macrophages with ramified processes were categorised as ‘inactive’. We have added another sentence to clarify this in the results section. We can also further explain these details during the filmed protocol. The bbh mutants do not exhibit hemorrhage beyond a critical neurovascular developmental time point (36-48hpf) and exhibit normal survival and development. Indeed, the cerebral bleed has cleared by 5dpf. Breeding homozygous adults do not exhibit hemorrhages. Liu et al (2007) detailed the mutant and hemorrhage characteristics, heterozygotes do not hemorrhage and this is also detailed in Crilly et al (2018).

* Are any important steps missing from the procedure?
Annexin V staining, and swimming track software data procurement and analysis. (MAJOR)

We have addressed the annexin V issue above – it is a reporter line, not a stain. Swimming tracking was performed using a Daniovision camera chamber and ethovision XT software. This has been added to step 6 of the protocol.

* Are appropriate controls suggested?
Yes, for the most part. I would encourage including avoiding pigmentation during imaging by either using transparent adult fish or PTU treatment. (MINOR)

PTU treatment can cause developmental defects, therefore we avoid its use wherever possible. Furthermore, we would also like to avoid exposure to an additional chemical, considering the larvae are also exposed to ATV. This would also be inadvisable for future drug discovery protocols. Where possible, we use zebrafish strains with pigmentation gene mutations (nacre, Casper). However not all of our mutant/reporter lines have been crossed onto such backgrounds to date. We have now included fluorescent images of the bleeds (gata:DsRed). To avoid misinterpretation, we have also changed Figure 2 to just show representative images of the brain haemorrhage. The phenotype is identical in both ATV and bbh models. 

* Are all the critical steps highlighted?
Yes, for the most part. In some places, the explanations could be a bit more elaborate - for example, the staining and procurement of images for locomotion analysis. (MINOR)
* Is there any additional information that would be useful to include?
The picture showing hemorrhage in bbh homozygous mutant brains (Fig. 2) could be better. (MAJOR)

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To avoid any misinterpretation, we have changed Figure 2 (and accompanying legend) to show representative images of larvae with (ICH+) and without (ICH-) brain hemorrhages. Both ATV and bbh models show identical phenotypes. We have also included images of ICH obtained from the fluorescent reporter line for erythrocytes (gata1:DsRed).


Points to be raised/addressed in the Discussion - (MINOR/OPTIONAL)
* When does the immune system become active in the brain? This would help understand the relevance of the macrophage infiltration finding.

In zebrafish, the innate immune system is detectable and circulating from 1 day post-fertilization (dpf). We observe significant macrophage activation and recruitment to the brain at 3dpf (i.e. 1 day post-ICH). In humans, resident brain microglia become activated rapidly following hemorrhage (hours), with peripheral macrophages infiltrating the brain at a later stage (hours- days). 

* Do statins induce bleeding at later stages? Can higher doses be used?

Exposure to statins beyond the critical neurovascular developmental time point (36-48hpf) fails to induce ICH. Atorvastatin has been reported to be used up to 10µM in zebrafish without any other developmental defects at this time point, however we have found that brain hemorrhage is an ‘all-or-nothing’ response. In our hands, increasing concentration correlates to a higher number of fish exhibiting hemorrhage. 

* Do other statins, like simvastatin or cerivastatin, induce the same hemorrhage phenotypes?

Yes. As does genetic inhibition of the hmgcra pathway.

* Do bbh mutants develop to have hemorrhage-prone brains?

We have examined the adult brains of homozygous bbh fish and seen no evidence of recurrent hemorrhage and so believe this is the only time point at which hemorrhage will occur by these mechanisms.

* Comparisons to hemorrhage model arising from aspirin/warfarin treatment (blood thinners)? Are they different?

We are not aware of any zebrafish model of ICH resulting from aspirin or warfarin treatment. 

* What do the vessels look like in both statin-treated and bbh mutants? Do vessels recover following bleeding. Is there more angiogenesis or delayed angiogenesis in the loci of hemorrhage.

To date, we have not closely studied vessel morphology or angiogenesis in these models.


Reviewer #2:

Major Concerns:

- Even if it is not the topic of JoVe publication, the manuscript would greatly benefit of few sentences of how atorvastatin induces brain hemorrhage. The same for Bbh. It is not developed and these data are lacking.

We have now included a brief description of the mechanism of action for both bbh and ATV models in the introduction and the appropriate references.

- In figure 2: the authors claim that there is brain hemorrhage and show it with arrows. However, I'm not fully convinced by these results. The authors should perform a red blood cells labelling to convince readers.

To avoid any misinterpretation, we have changed Figure 2 (and accompanying legend) to show representative images of larvae with (ICH+) and without (ICH-) brain hemorrhages. Both ATV and bbh models show identical phenotypes. We have also included images of ICH obtained from the fluorescent reporter line for erythrocytes (gata1:DsRed).
- In figure 2: the stages of development of zebrafish larvae seem different between ATV and Bbh. On the ATV and their respective controls, there are no melanocytes while, there are some for the Bbh ones. In the legend, it is written that embryo are 50hpf.

Please see comment above.

- Figure 3: How is made the quantification of Annexin V? Is it normalized according to the total area selected? Given the strong heterogeneity/dispersion of fluorescence intensity staining in IHC+ (in ATV and Bbh models), it would be interesting to know how the authors performed their quantification. Some data are provided such as "round particles bigger than 30 pixels" but this is not sufficient. Is it possible to have a positive control inducing apotosis to ascertain the fact that this line well reflects apoptosis (H202 treatment?).
I would suggest to the authors to insert the n for each group also in the figure.

All the data was generated using a macro on imageJ, to analyse the number of the particles in the specified brain region and for total fluorescence intensity. We have now included the macro as a supplementary file, that can be opened using imageJ/Fiji and used for analysis. N numbers are included in all the figure legends, there were 3 independent replicates of 12 larvae in each group (36) and 2 replicates for bbh. With regard to a positive control, annexin V is not specific for apoptosis, therefore we can only use as a reporter for general cell death. We have removed the word ‘apoptosis’ from the manuscript – this was included in error.

- Figure 4: the graph represents the number of cells counted. However, we do not have data in the legend mentioning if it is in the whole brain, or just part of the brain. If yes, which one?

Counts were made from the whole brain region described in figure 3. This has been included in the figure legends to be more specific.

- Figure 5: there are no scale bar. Could the authors precise which part of the brain has been analyzed.

Scale bars have now been included. There is also additional reference to the Crilly et al (2018) paper where the full movie has been provided.

- Figure 6: The authors should provide the total distance traveled. On how many larvae experiment A has been done (12? 24? Replicates?). Why the authors did not provide the data for 72hpf and 96 hpf in figure 6C as for Bbh?

The data for the total distance travelled looks the same and carries the same significance as the cumulative time. We believe that the cumulative time presented more interesting and relevant data as sometimes larvae can be seen to exhibit seizure-like behaviour, and do not travel much distance but are recorded as being mobile. The data from 3dpf and 4dpf , when the larvae are so small and generally immobile is very variable for the ATV model, and other repeats of the bbh model, as the high number of 0 values makes it more suitable for a non-continuous data analysis. The significant values seen at 5dpf are much less variable and more reliably consistent.

In almost all the figures, scale bars are missing. It would be also interesting to note some anatomic structures like the eyes, the forebrain, the yolk…

Scale bars are now included. Basic anatomical features are not normally highlighted in zebrafish papers, however we can highlight these in the filming protocol if necessary. 

Minor Concerns:

In the long abstract:
- the sentence "by using live imaging…" seems weird for the "brain level". I would suggest to rephrase it differently.

The grammar in this sentence has now been changed.

- the sentence "brain haemorrage in humans are conserved..." It would be appropriate to mention for what criteria.

[bookmark: _GoBack]We think it is clear that this sentence is referring to the pathological consequences of brain hemorrhage that have been specifically assayed within this paper. 

Sometimes Bbh / BBh. IT is not homogenous

This issue has been corrected. 


We trust we have addressed all of the editorial and reviewer comments and very much hope that you feel able to reach a positive decision regarding our manuscript.

Yours sincerely,

Paul Kasher
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