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Dear Editor,
Please find our revised version of the manuscript. We are of course pleased that the reviewers thought the manuscript interesting and worthy of publication, and thank them for their constructive criticism. We have modified the manuscript according to their suggestions and hope that it is now suitable for publication in JoVE.  
Our detailed responses to the reviewers’ comments follow:
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.
Yes, thank you for the reminder.

2. As one of the co-authors is affiliated with UK institutions, please check whether open access is required by your funding agencies.
The funding agencies indeed require open access publication. However, the 6-month embargo would be compliant and therefore the green route would be fine. 

3. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.
We upload each Figure as required.

4. Figure 1: Please replace commercial language (MilliQ) with a generic term. Fix typo in panel G (Add). Please describe different panels in the figure legend and reference them in the protocol and ensure that details in the protocol and the figure match.
It has been done as requested.

5. Figure 3 and Figure 4: Please define error bars in the figure legend.
It has been done as requested.

6. Table 1: Please upload it to your Editorial Manager account as an .xlsx file. Avoid any coloring or formatting in the tables.
Yes, we will.

7. Authors and affiliations: Please provide an email address for each author in the manuscript.
Email address of each author has been added to the manuscript.

8. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. Step 1 followed by 1.1, followed by 1.1.1, etc. Each step should include 1−2 actions and contain 2−3 sentences. Use subheadings and substeps for clarity if there are discrete stages in the protocol. Please refrain from using bullets, dashes, or indentations.
It has been done as requested.

9. Line 91: Please specify the protein used here.
Now, the protein used is specified to 1 L of 13 mg/mL to make a protein concentration of 0.13 mg/mL in 100 L of reactivated enzyme.

10. Line 92: Does the reactivated enzyme here refer to the product from lines 90-91?
Yes. We now put this to a new step in protein preparation section, separated from the enzyme reactivation step.

11. Line 97: Please list an approximate volume of stock solutions to prepare.
The approximate volume of stock solution has been added to the text.

12. Line 109: Is a 96-well plate used here?
Yes, we added that to the text.

13. Line 112: How is the solubility evaluated by turbidity?
We are sorry for our mistake and for the confusion. We are not evaluating the solubility of the compounds, but evaluating for the potential aggregation. The aggregation potential is evaluated by nephelometry and should mainly be considered as an indicative screening to detect compounds that might result in the formation of insoluble particles/aggregates in the assay (compared to the reaction mixture). Sparingly soluble compounds give rise greater deviations in the measured activity, especially at high concentrations approximately >10 µM, whereas at lower concentration the results have been consistent for all compounds in the assay. 

14. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
It has been done as requested.

15. Please include single line spacing between each numbered step or note in the protocol.
It has been done as requested.

16. Please number the figures/tables in the sequence in which you refer to them in the manuscript text.
It has been done as requested.

17. Line 236: Figure 8 does not exist. Do you mean Figure 4?
Yes, it should be Figure 4. Sorry for the mistake.

18. References: Please do not abbreviate journal titles; use full journal name.
It has been done as requested.

19. Table of Materials: Please remove any ™/®/© symbols. Please sort the materials alphabetically by material name.

We removed all requested symbols and sort the materials alphabetically.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript describes an assay procedure to manually measure effects of a series of compounds on the hydrolytic activity of a thermostable bacterial membrane PPase. The procedure is simple and robust and is appropriate for the screening purposes. I recommend publication after a revision.

Major Concerns:
The description is OK for a technician but lacks some details allowing a deeper understanding of the assay. One would expect to find here (a) the value of the Michaelis constant in the conditions used; (b) the percentage of substrate conversion in the control lacking the compounds tested; (c) b and m values in the first equation (line 187), or a calibration plot. It remains unclear without these details if the activity is measured in the time (degree of substrate conversion) range where product amount is proportional to enzyme concentration. It would be also fine to mention the roles of Mg2+, Na+ and K+ included to the assay medium.

We do not put the Michaelis-Menten constant in the condition used, however we state that at the chosen incubation time is in the linear range of the enzymatically released phosphate and sufficient for a reliable screening as observed previously (DOI: 10.1039/C7AY02558K ). We put the calibration plot in Figure 2D. We also mention the roles of Mg2+, Na+ and K+ in the text (line 96-99)

Minor Concerns:
Lines 49,50 - a reference would be appropriate here.
We added a reference there.

Line 80 - perhaps it would be reasonable to round up concentrations, unless odd values are dictated by some reasons.
We fix the concentrations. The final reaction concentrations of Tris-Cl pH 8.0, MgCl2, KCl, and NaCl in the reaction mixture after substrate addition are 60 mM, 2.4 mM, 100 mM, and 20 mM, respectively.

Line 82 - "Dissolve" is not a proper word here, replace with "Add" or something alike.
We replaced the "Dissolve" word with “Add”.

Line 84 - "with 1 s pulse for 1 min" is unclear.

The phrase has been changed to “1 s pulse interval for 1 min” for clarity. 

Line 112 - "300 V" means "300 Volts"? Should be clarified.
Yes, the text has been replaced with “300 volts”.

Line 126 - it would be reasonable to indicate the allowed duration of storage for consistency.
We add a sentence to indicate a maximum storage duration of a week on ice for consistency of the assay result.

Line 132 - analysts prefer to use anhydrous K3PO4 as phosphate standard because other salts easily loose or gain water on storage.
We thank reviewer for the input. Indeed, anhydrous K3PO4 is probably the best option for a phosphate standard. However, we never see any inconsistency in the standard curve generated for the assay using Na2HPO4 dihydrate solution as the phosphate standard. Therefore, we keep with that.

Line 231, Table 1 and elsewhere - parameter values obtained by fitting should be rounded up to significant digits and provided with standard errors.
Lines 260 and 263 - replace "compound" with "compounds".
The words have been replaced.

Line 273 - the authors should be aware that the malachite green assay is much more sensitive and consequently requires much less enzyme and accompanying phospholipids to be added.
Yes, we aware of that. A phrase to mention that malachite green assay is more sensitive that our assay has been added to the text.

Line 275 - the statement may be misleading as there is a plethora of procedures for phosphate determination, some being more sensitive.
Thank you for the comment, the sentence has been removed to avoid misunderstanding.

Reference 16 - improper use of capital letters.
The reference has been fixed.
Figure 1E - "2 uM Na2PPi" should be replaced with "2 mM Na2PPi".
Thank you. We replaced "2 uM Na2PPi" should be replaced with "2 mM Na2PPi".

"Materials" table:
Source of IDP is not indicated
Source of IDP has been added to the list.

from soybean
Typo has been corrected

Sodium phosphate…
Typo has been corrected

Some materials are trivial, like pipets, pipet tips and Kimwipes
We removed the trivial materials from the table.

Three types of 96-well plates are mentioned, but it remains unclear at which steps each was used
We removed 96-well BRANDplates® (pureGrade™) as it has the same purpose as BioLite 96Well Multidish. We keep Multiplate 96-Well PCR Plates as this is for making the cooling apparatus.


Reviewer #2: 
Manuscript Summary:
In this article, the authors describe a straightforward protocol for measuring pyrophosphatase activity in microplate format and for screening for novel pyrophosphatase inhibitors. With easy to follow graphics, a detailed step-by-step procedure, and clear example outputs, this article presents a complete story that could be easily followed and repeated by other scientists. With a few minor revisions (outlined below), the protocol will be ready for video preparation for JOVE.

Minor Concerns:
1. Lines 61-63: Some words are missing from this sentence.
Thank you for noticing the missing words. Now we fix the sentence to ” TmPPase shows both high similarity in addition to the complete conservation of the position as well as identity of all catalytic residues to the protist mPPases3,9 and to the solved structure of Vigna radiata10 mPPase.”

2. Lines 69-71: The addition of a chemical scheme showing the chemical reaction producing the blue-colored phosphomolybdenum species would help support the assay design. This could be added into the components of Figure 1 or placed separately in the article.
We do not add the chemical scheme as we already add a reference (https://www.sciencedirect.com/science/article/pii/S000326701500882X?via%3Dihub) in the sentence for the interested reader.

3. Lines 90-91: Some description of the state of the protein that was added to the reaction needs to be inserted into the description. Was it frozen? Stored at what temperature? In what solution?
We add a note to describe the state of the protein that was used for the reactivation.

4. Lines 117-118: A brief description of the necessary precautions should be added.
A brief description of the necessary precautions has been added.

5. Lines 123-134: Do these other solutions need to be made fresh each time? Shelf-life and storage conditions should be added for solution A, B, and PPi standard.
Not necessary, they can be stored on ice for a week before use. We have been added this description to the text in line 207-208.

6. Line 154-155: I do not understand this note. Seems like all strips would be incubated at one time for 5 min. I do not understand the 20 s interval. The blue arrows in Figure 1 do not help with this interpretation. More description of this information would be helpful, as this interval seems to be key to the overall design of the plate.
The strips would be placed on the heating block one at a time with 20 s interval between strips. We added a description to the note in line 271 and Figure 1 for clarity.

7. Lines 167-171: Very nice note. Interesting addition.
Thank you for the compliment.

8. Lines 216-218: Some extra information about the assay should be added, including over what range of concentrations is the absorbance linear? What is the sensitivity of the assay? This will help with the adaptation of the assay to other systems.
We added all the necessary information to the text (line 362-367).

9. Line 236: Is Figure 8 present? Does this mean Figure 3?
No, it should be Figure 4. Sorry for the mistake.

10. Lines 275-276: The authors need to provide experimental support for this claim, especially as the sensitivity of the assay was not ever confirmed in the current article.
We added the information about the sensitivity of the assay in line 366 and provide a reference from our previously published paper.
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				Leadership Chair in Membrane Biology.

image1.emf
P
-~

UNIVERSITY OF LEEDS









   

 

 

 

 

 

 

 

 

[A d d r e s s ]  

 

         

 

De a r   [N a m e ]  

 

[In s e r t b o d y  te x t h e r e ]   

 

[S i g n  O ff]  

[N a m e ]  

[C o n ta c t   De t a i l s ]  

as df ]    


image2.png
Clo




