Editorial comments:
Changes to be made by the Author(s):

Responses to the editorial comments are shown in red.

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. –Proof read for spelling and grammar. 
2. Please provide an email for each author. Email addresses not already included on the title page have now been added. 
3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). Personal pronouns have been removed.
4. Please ensure that all the abbreviations are defined at the first instance. All abbreviations have been checked and defined at first use.
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: Vacuette, Millipore, Agilent 141 Technologies –All trademark symbols and commercial products have been removed (except in the table of materials).
6. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc. –Text is updated in the protocol to be in the imperative tense, and otherwise are added as a note.
7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. –More detail has been added to the protocol steps, describing how each step is performed or referencing published material. 
8. Please add more details to your protocol steps:
Step 1.1: Please include the age/sex/strain of the animals used. Please mention how the serum samples from the animals were collected. Age and sex of sheep and method for collecting serum has been added. A citation will also suffice. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm) RPM has been changed to (x g).
Step 1.4: Please mention the pore size and the material of the filtering unit. Pore size and filtering material has been included.
Step 3.3: Please mention what virus solution was used and what was the source of the solution. If obtained commercially, please include the details in the Table of Materials. –The concentration of the stock virus for our experiment has been added to the protocol (but this may differ from batch to batch). The source of the virus is in the table of materials and it is mentioned that it is available upon request in the protocol.
Step 4.2: How was the aspiration done? Was a pipette used? –Details regarding aspiration have been added to the protocol.
Step 5: Please also ensure that the button clicks for the software steps are bolded throughout. –Button clicks have been bolded.
Step 5.1: Please provide the weblink for the source of ImageJ in the Table of materials. – The weblink for ImageJ is in the table of materials under the comments column.
Step 6.2/7.1: Please include a citation for the equation used. –Citation is included for equations used unless the equation is a standard formula.
9. Please include one line space between the protocol steps and highlight that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. Steps to include have now been highlighted. This could be reduced if too lengthy.
10. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next and also is in-line with the Title of the manscript. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. However, the NOTEs cannot be filmed, so please do not highlight. –Steps are logical and include imperative text.
11. Please submit each Figure individually in a high-resolution format to your Editorial manager account. Also please ensure that all the Figures are in correct orientation. Figures submitted as individual PNG.
12. All Tables should be uploaded separately to your Editorial Manager account in a .xls or .xlsx file. –Uploaded tables as individual excel files.
13. Please include a paragraph on the limitations of the method in the Discussion section. –A limitations paragraph has been incorporated into the discussion.
14. Please do not abbreviate the journal names in the References. The reference list has been updated to include full journal name for all references.













Reviewers' comments:
Responses to reviewer’s comments are shown in italics.

Reviewer #1:
Manuscript Summary:
manuscript contains useful protocol for detecting neutralizing anti-AAV6 activity in biological samples. I had not major comments.
We were pleased the reviewer thought our protocol was useful.

Major Concerns:
none

Minor Concerns:
As a relatively minor recommendation, consider clarifying what is meant by "colored area" when describing detection step. This can be done by stating that upon addition of substrate, colored product will deposit in the area around the cells expressing enzyme. 
This additional information has been added to page 7.
- Also, in the abstract consider providing data supporting acceptable assay performance 
We agree this is a good point and have added data from sheep pre- and post-AAV which supports acceptable assay performance into the abstract.


Reviewer #2: 
Manuscript Summary:
The manuscript describe an interesting protocol for NAb levels assessment in vitro by using an AAV encoding an alkaline phosphatase (AP) reporter gene and its substrate NBT/BCIP. Determination of NAb has been a challenge for the field, and the lack of agreement between the centers regarding the multiples variables that can affect the current methods have made difficult to compare any available method or results. One of the major difficulties of the current methods is the need of specific instruments with high cost (no accessible for small or medium level centers). The protocol describe here relies in a free imaging software as ImageJ which clearly facilitates its implementation in any lab or center.
We were pleased that the reviewer recognised that the protocol described is accessible to more labs/centres than many current methods.

Major Concerns:
my major concern is the necessity of an almost 'perfect' culture scenario and readout to avoid any misreading interpretation. 
We thank the reviewer for raising the point and appreciate the concern. While we think it is good practice to use optimal cultures we do not think a “perfect” culture scenario is essential given the significant shifts in the curves we identified in sheep pre- and post-AAV.  
However, to avoid misinterpretation we have incorporated controls so that plates can be excluded if required e.g. if the positive and negative control did not work.
Firstly, a number of controls including: i) virus only, ii) a neutralizing antibody positive sample, and iii) a no virus sample is included on every plate, and serial dilutions are generated for every sample. 
Secondly, the transduction inhibition readout is calculated using the virus only (maximum signal) and no virus samples (minimum signal) for every plate, accounting for between-plate variation.
Thirdly, all samples are run in duplicate or triplicates and the mean value for each is determined accounting for variability between wells on a given plate.
The text has been updated in section 3.2.

Minor Concerns:
none


Reviewer #3: 
Manuscript Summary:
In this study the authors managed to establish a protocol to measure Nab titer against AAV6 carrying alkaline phosphatase (AP) as a reporter gene. The protocol based on applying a colorimetric assay which detects color changing after adding the substrate (NBT/BCIP). The authors carried on with an in vivo experiment to inject AAV6 in 11 sheep and measured pre/post injection Nab titer.

Major Concerns:
I have no major concerns.
We were pleased the reviewer had no major concerns.

Minor Concerns:
In this protocol serum samples collected from sheep were used as test samples. It is not clear what was the rational for measuring Nab against AAV6. 
We have now added more information to provide rationale for using AAV6.
Additional text added to the introduction is highlighted below in blue and page 3.
 “the presence of pre-existing neutralizing antibodies (NAbs) against AAV vector capsids remains a hindrance to both preclinical research, and the efficacy of clinical trials. NAbs are present in both naïve human and animal populations and inhibit gene transduction following in vivo administration of an AAV vector1. AAV seropositivity is an exclusion criterion for most gene therapy trials and therefore preliminary screening for host immunity is crucial in both the laboratory and the clinic. Establishing an assay that can detect the presence of NAbs against AAV is an essential step in the pipeline of any AAV gene therapy-based research project. This report focuses on AAV6 which has been of interest to researchers due to its efficient and selective transduction in striated muscle (heart and skeletal muscle)1,10-12. Gene therapy is considered a promising strategy for targeting the heart because it is difficult to specifically target the heart without invasive open-heart procedures. 

In the introduction (or discussion) part, the authors may include more details regarding the technical advantages of colorimetric assay comparing to other assays, is it more sensitive, reliable? In addition, they may briefly compare their approach with similar approaches, e.g. PMID: 27910044. 
We agree that further details are helpful for the reader, and we have inserted the reference recommended, as well as some additional references. The following text has been added to the Introduction (page 3).
“NAb assays that use a luminescence based reporter gene have the additional requirement of costly substrate kits, a luminometer and corresponding software for analysis21. This colorimetric assay has the advantage of only requiring a light microscope and a very cheap substrate. Reporting of the sensitivity of colorimetric verses luminescent assays has yielded conflicting results. One study suggested luminescence based ELISA assays display greater sensitivity and comparable reproducibility to colorimetric assays22, whilst another study found colorimetric based ELISA assays to confer greater sensitivity23”
Please clarify that you collected blood from the sheep in 8 ml Vacuette tubes in step 1.1 of initial preparation(to obtain serum after centrifugation)? 
This has been clarified in 1.1. However, to meet editorial requirements, it was not possible to include “Vacuette” because commercial names cannot be included. But this has been included within the table of materials.

At day 1 step 2.3 the authors didn't mention the plate's type they used (clear, white or black plate) as the same plate is used later for imaging. 
This detail has now been provided.

At day 3 step 4.7: What does incubation time (2-24h) depend on? Is the time point the incubation is ended based on the color development?  if yes, does the time also vary based on the antibodies concentration? 
[bookmark: _GoBack]Based on the manufacturer’s material data sheet, the BCIP/NBT substrate system produces the insoluble blue-purple product within 10 min, and is very stable. However, it is noted that procedures may affect the length of incubation time. Based on prior reports, time frames of 1-24h have been used35,36. For this assay, it is important that incubation times are consistent between runs. The time flexibility, allows users to photograph wells either on day 3 or the following day. We have added more detail on page 12.

At day 3 step 4.8 the authors used an imaging method to quantify Nab titer. Did authors consider measuring color emission from cell lysate and then normalize it to the number of cells to avoid a cell overlay effect? 
We agree this method may also work but was not one we considered or tested because we observed a very strong positive correlation between virus MOI and % colouration. We have not tested whether the reaction will be as consistent/effective in lysate verse adhered cells. We are not aware of similar colorimetric cell based assays quantifying results in this way but are happy to incorporate references and discussion if the reviewer is aware of such references.
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