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April 24, 2019
Dear Editor(s): 

Enclosed please find a copy of our revised manuscript entitled " Measurement of Chitinase Activity in Biological Samples”. The manuscript has been updated based on the suggestions provided by reviewers and editors.  
A point by point response to each of the reviewer’s comments has been given below. The updates on the manuscript are track changed.  
We hope that this article will be of interest to your readers. 

We thank you in advance for your efforts on our behalf.

Sincerely,
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Lokesh Sharma, PhD
Dear Dr. SHARMA,

Your manuscript, JoVE60159 "Measurement of Chitinase Activity in Biological Samples.," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. Please submit each figure as a vector image file to ensure high resolution throughout production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.

Your revision is due by May 24, 2019.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision".

Best,

Alisha DSouza, Ph.D.
Senior Review Editor
JoVE
617.674.1888
Follow us: Facebook | Twitter | LinkedIn
About JoVE
____________________________________
You will find Editorial comments and Peer-Review comments listed below. Please read this entire email before making edits to your manuscript.
NOTE: Please include a line-by-line response to each of the editorial and reviewer comments in the form of a letter along with the resubmission. 

Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

• Protocol Language: The JoVE protocol should be almost entirely composed of numbered short steps (2-3 related actions each) written in the imperative voice/tense (as if you are telling someone how to do the technique, i.e. "Do this", "Measure that" etc.). Any text that cannot be written in the imperative tense may be added as a brief “Note” at the end of the step (please limit notes). Please re-write your ENTIRE protocol section accordingly. Descriptive sections of the protocol can be moved to Representative Results or Discussion. The JoVE protocol should be a set of instructions rather a report of a study. Any reporting should be moved into the representative results.
1) For example: " To collect the BAL, a vertical cut on the neck is made to expose the trachea" should be " To collect the BAL, make a vertical cut on the neck to expose the trachea."
2) Long descriptive sections need to be fully re-written as numbered steps.
Protocol has been edited to be short steps, written in the imperative voice.


• Protocol Detail: 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 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. We really want to thank the editors for this comment. We have added the details specifically to ensure that it can be replicated by others. 


• Protocol Numbering: Please adjust the numbering of your protocol section to follow JoVE’s instructions for authors, 1. should be followed by 1.1. and then 1.1.1. if necessary and all steps should be lined up at the left margin with no indentations. There must also be a one-line space between each protocol step.
We want to thank the editors for the comment. Numbering was adjusted to be in line with JoVE specifications. 

• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting. Changes were made to reflect the comment here.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next. The changes have been made according to the instructions here.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length. We have ensured that only full sentences are highlighted and sub-headings and spacing have been taken into account when highlighting. 
4) Notes cannot be filmed and should be excluded from highlighting.
Highlighting has been adjusted to include necessary steps while leaving out notes.


• Results:
1) Please add at least one paragraph of results text that explains your representative results in the context of the technique you describe; i.e. how do these results show the technique, suggestions about how to analyze the outcome etc. This text should be written in paragraph form under a "Representative Results" heading and should refer to all of the results figures.
2) Mention statistical tests used and sample sizes.
An additional paragraph was added to the results to include the information requested here. Additionally, information was added in the representative results regarding statistical tests and sample sizes.

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
The discussion section has been modified to feature a discussion on the points raised here.

• Figures: Please remove the figure legends from the figure files and place them directly below the Representative Results text. The figure legend has been removed from the figure file and placed below the Representative Results text.

• Tables: Please remove the embedded Table from the manuscript. All tables should be uploaded to the Editorial Manager site in the form of Excel files. A description of the table should be included with the Figure legends.
Tables have been removed from the manuscript and will be uploaded as an Excel file. Descriptions of the tables can be found with the Figure legends.

• References:Please edit your references to comply with JoVE instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6 authors, list only the first author then et al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, doi:DOI (YEAR).] 

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]." NA.
 


Comments from Peer-Reviewers: 


Reviewer #1: 
Manuscript Summary:
This manuscript aims to describe in detail the method of using 4-methylumbelliferone labeled chitin oligomers to rapidly screen for chitinase activity in biological samples. It presents the general approach that has been commercialized previously as a kit provided by Sigma-Aldrich effectively, but omits significant information in the preparation of substrates and standards (including, most critically, their concentration), which means that the method is not sufficiently described in the manuscript to be reproduced without directly the commercial kit and its associated instructions. The major details that prove challenging in associating this method with

With sufficient additional information regarding preparing the working stocks, and more concrete discussion of converting fluorescence measurement into activities, this manuscript and its associated video may serve as an effective introduction to screening complex samples for chitinase activity using this very sensitive fluorogenic assay.

We review non-anonymously, Benjamin Barad and Roberto Efrain Diaz (UCSF). We have used adapted versions of this assay extensively for measuring activity of purified enzymes, and would like to note that this manuscript and video may additionally prove useful to others who are interested in doing so, beyond measurement of complex biological samples.

Major Concerns:
1. The first time the substrate (the product number provided lists a powder) is mentioned, it is in the context of dilution of a liquid stock. The preparation of this liquid stock should be detailed and substrate concentrations should be listed throughout the method to allow for better reproducibility and calculation of absolute activity.
Response: Substrate preparation and concentrations have been added throughout the manuscript. We agree with the reviewer that adding these concentrations will allow for better reproducibility and ease in the calculation of absolute activity. 

2. Similarly, the preparation of a concentrated stock of 4MU standard is not described, and the product number lists a powder. Furthermore, the final presented concentrations of the standard curve are incorrect if I calculate using the stock of standard solution (50 mg/ml) provided in the Sigma-Aldrich kit (CS1030). There is additional preparation work needed that is not described in the manuscript, and which should be fully described and included in the video.
Response: As with the substrate preparation, standard preparation and concentrations were added throughout the manuscript for clarity and ease of reproducibility, as well as to facilitate appropriate calculations of activity. 


3. Assuming the final concentrations of standards are correctly calculated, activity is presented in arbitrary units, when enough information is collected to present activity in U/ml or [S]/ml*s, either of which would provide better absolute reference points. 

Response: Thank you to the readers for pointing this out to us. Activity for the protocol explained here can be measured in the unit nmol/ml.h. We have added these units into the manuscript for greater clarity to readers and viewers of the protocol. 

Minor Concerns:
1. The pH of the McIlvaine buffer used throughout the experiment is not mentioned. Since McIlvaine buffer is effective over a large pH range, discussion of what pH range is appropriate for this experiment would be useful. 
Response: Thank you to the reviewer for pointing this out to us. The appropriate pH of the McIlvain buffer for this protocol was added to the manuscript.


2. Different substrates (diacetylchitobiose vs triacetylchitotriose) are recommended for mouse vs human samples, but this difference is not explained in the text and the difference in activity between the two substrates means that this limits comparisons of mouse and human enzyme activity. In our experience both substrates yield satisfactory results and measurement of both is useful.
Response: We would like to thank the reviewer for pointing this out to us. While it is true that both substrates can be used for either species, they have been designated as one or the other based on the efficiency with which the enzyme can cleave the substrate. This was shown previously in Boot et al, 2001. We have added this to our document in discussion and references. 


3. No mention is made of controlling the temperature of working stocks before mixing - in our hands, without prewarming of substrate and sample solutions we see significant edge effects, in which outer wells warm up faster and report higher 4MU fluorescence than inner wells after a 15 minute incubation. This should be addressed in the manuscript, either by ensuring that duplicate/triplicate measurements account for these edge effects or by prewarming the solution. 

Response: The reviewers suggestion was taken and the manuscript adjusted accordingly.


4. There should be some discussion of incubation time - a useful control is measuring total fluorescence at multiple timepoints to ensure that 15 minutes remains in the linear range for the samples and substrate concentrations presented in the manuscript.
Response: We would like to thank the reviewer for mentioning this point. We have included in the discussion mention of the incubation time and control assays to verify appropriate incubation time for modifications in biological sample and chitinase activity level.


5. For preparing the working solution, a table similar to Table 1 would be helpful for the reader. 
Response: Per the reviewer’s suggestion, a table was made for varying numbers of samples.


6. On line 132, the authors write "Samples should be run in duplicates/triplicates." In context, this appear to indicate technical replicates. However, the example data presented comes from 4-5 mice per measurement, which suggests biological replicates. It is worthwhile to discuss more specifically what technical and biological replicates are recommended to achieve high quality data. 
Response: The protocol has been edited to clarify this point. We recommend that both technical and biological replicates are used to achieve the highest quality data.


7. There are no units associated with chitinase activity reported on lines 178, 180, 181. Response: Units have been added to the representative results, as well as to the protocol section.

8. In Figure 1, it is unclear whether the y-axis values presented have been standardized using a standard curve. If they have not, it should be. If they have, the values above 875 (the highest concentration, in nM, used in the standard curve) presented suggest that the standard concentrations selected did not sufficiently cover the range of concentrations produced in the assay. In our experience, much higher standard concentrations can be measured while linearity is maintained. As in minor point 3), presenting more descriptive units than AU will assist in interpreting this issue.
Response: It has been clarified that the y-axis of Figure 1 has been standardized using the standard curve. The concentrations used for the standard curve can be adjusted depending on the concentrations being measured – higher concentrations can be used if necessary. For every assay, the test samples should fall within the range of the standards. 

9. In the introduction, it is claimed that chitin is the second most abundant biomolecule on earth - however, the associated citation makes the more reasonable claim that it is the second most abundant polysaccharide. 
Response: Thank you to the reviewer for noticing this. The introduction has been amended to more accurately reflect the associated citation.


10. The limitations mentioned for the Schales' procedure and DNS method are time sensitivity and technical difficulty. However, how the 4MU assay overcomes these limitations is not explicitly stated. 
Response: The discussion has been amended to explicitly state how the assay outlined in this paper does overcome the limitations of older methods.


11. There is no comparison of the dynamic range of 4MU assay to that of either the Schales' procedure or the DNS method. This is worth mentioning, especially if either of the other two methods are comparable or superior to the 4MU assay. 

Response: The dynamic range of the protocol described here is comparable to the Schales’ procedure as well as the DNS method. Additionally, if samples have activity level outside of the dynamic range, dilutions of the samples will allow for the assay to still be performed. This has been reflected in the manuscript.

12. On lines 204-205, chitinase activity in samples from patients with Gaucher disease was reported to be 600-fold higher than in control samples. Since for the example data only a 10-fold activity difference was reported, some discussion is warranted of what range of chitinase activity can be effectively quantified with the reported incubation time and standard/substrate concentrations. 

Response: We thank the reviewer’s for their comment. We have added mention of the dynamic range within the discussion, and further clarified that diluting biological samples out of the dynamic range can make the assay accessible to highly concentrated chitinase activity. 


13. There are numerous grammatical and spelling errors throughout the manuscript that need to be addressed. 
Response: The protocol has been reviewed for grammatical and spelling errors.


Reviewer #2:
Manuscript Summary:
This is a manuscript that is detailing a protocol to assay chitinases in biological fluids using two substrates. The protocol is simple and straight-forward; however, few issues should be addressed.

Major Concerns:
-Regarding Ref 14 in introduction, the methodology was never mentioned in this manuscript nor the substrate they used. Please elaborate if it is a personal communication with the authors. 

Response: We would like to thank the reviewers for pointing out this error, we have corrected it by citing the correct paper that detailed the DNS method in question. 


-The protocol is also very similar to the protocol of Hollak et al, 1994 for the substrate 4-MU-triacetylchitotrioside which was used for human plasma. Please add this reference to the mammalian reference upon which this protocol was based in the introduction section. 
Response: We appreciate the reviewer mentioning this, and added an additional reference to the paper in the suggested section of the introduction.


-In step 5 of the protocol, line 121, what do you mean by the mouse-specific substrate? The other substrate 4-MU-triacetylchitotrioside can be used for both humans and mice. Please elaborate on this point and explain why. 
Response: We have clarified this point within the manuscript. While both substrates can be used for either humans or mice, they have been designated as one or the other based on efficiency with which they are cleaved by the enzymes as found in Boot et al, 2001.


-A comparison between the 2 substrates should be performed even in a few samples of mice serum to compare their performance as long as you use the exact same protocol for both. 

Response: A previous paper, Boot et al, 2001, compares these two substrates. It was shown that human and mouse chitinases break down these substrates are different efficiencies and are thus designated as for either mouse samples or human samples accordingly. The manuscript has been updated to reflect and further explain this.


Minor Concerns:
-Introduction line 32: I think it is better to say that chitin is one of the most abundant biomolecules in nature. I think the second most abundant may be debatable.
Response: The sentence has been corrected to accurately reflect chitin as the second most abundant polysaccharide rather than biomolecule. 
-The manuscript has some language and style errors:
e.g.
Abstract line 23: The word (inflictions) is not commonly used in this context. Please modify to: a wide range of diseases.
Response: The reviewer’s correction has been made.
Abstract line 25: Please modify to: correlate
Response: The reviewer’s correction has been made.
Introduction line 34: Please modify to: Fungi
Response: The reviewer’s correction has been made.
Introduction line 38: Please change to: lack
Response: The reviewer’s correction has been made.

In addition to the corrections identified here, the manuscript has been further proofread to correct for other language and style errors. We thank the reviewer for pointing these out to us. 


Reviewer #3:

Minor Concerns:
Some aspects of the manuscript require clarification:
-How is the substrate solution made? The substrate comes as a powder. What concentration does the substrate solution have and what is it solubilized in? Ideally, provide calculation how many milligrams readers need be purchase to run x samples. Response: Substrate and standard solution preparation has been included. Additionally a table of how much substrate is needed for number of samples has also been added.

-Please provide information about the "McIlvian" buffer. A google search resulted only in "McIlvaine" buffer. This reviewer is not familiar with this buffer. Is this the buffer that was meant? Please provide composition and pH of the used buffer. 

Response: The composition and pH of the buffer was added to the manuscript to clarify this point. We would like to thank the reviewer for pointing out to us this lacking detail.  


-Please provide more background on the two different substrates that are used and explain to the readers why one is used for human and the other for mice. Also, please clarify "The protocol is easily adjusted for any number of species samples including both mouse and human". Do you mean the protocol can be adjusted to be used for chitinases from species other than human or mouse? If yes, explain possible modifications, e.g. different substrates. 

Response: More background has been given on the difference between the two substrates and what they can be used for. Both substrates work for either human or mouse samples, and would work for other mammalian species due to the highly conserved nature of chitinases. This protocol demarcates one for mice and one for humans because previous research has determined that there is a greater efficiency in substrate cleavage when the substrates are paired as is noted here. (Boot RG, Blommaart EFC, Swart E, et al. Identification of a Novel Acidic Mammalian Chitinase Distinct from Chitotriosidase*. 2000. doi:10.1074/jbc.M009886200)


-Line 143: "stock of the standard solution". 4-Methylumbelliferone is a powder. How was this stock solution prepared? 

Response: Steps for the preparation of the stock solution were also added to the manuscript based on the suggestions here for easier clarity in reproducing the protocol. 


-A standard curve method is described, but apparently not used for Fig. 1? Please explain. 

Response: The standard curve was used in calculating the values used in Figure 1 as was explained in the data analysis portion of the protocol. The Figure 1 legend has been updated to further emphasize and reflect this usage of the standard curve.   


-Samples are in 105 ul final volume (before stop) and standards 400 ul. What is the reason behind this? 
Response: We would like to thank the reader for pointing this out to us. The final volume of the working solution should be 300 µl comprised of 95 µl of working solution 5 µl of sample and 200 µl of stop buffer. This will result in an equal volume to the 300 µl of standard that is plated. 


-Can researchers change the 5 ul samples volume? How would this affect the assay? 

Response: We thank the reviewer for mentioning this. The protocol can be scaled up or down as long as it remains consistent between groups. This has been added to the discussion as well. 


-The discussion focuses on chitinases and their measurement in general. Can the authors also discuss the particular assay they describe? Are there any limitations in the use of this assay that the authors are aware of?

Response: The discussion has been modified to take this reviewers point. Additional information has been added to the discussion that focuses on the assay, its future applications, and potential limitations.

