Response Letter (visible to both Editorial Office and referees)

March 26, 2018

Dr. Bing Wu, 

Review Editor (JoVE Editorial Office), 
We would like to acknowledge reviewers for the valuable suggestions, constructive comments and editorial suggestions, which we believe we have adequately addressed in the revised manuscript entitled ‘Small-Scale Colorimetric Assays of Intracellular Lactate and Pyruvate in the Nematode C. elegans.’ Below are our responses to the review that number the comments, where sentences in bold font indicate the reviewer’s comments and those in plain font are our responses. In the revised manuscript, the changes that have been made following suggestions raised by reviewer are shown as text or PDF. We hope this revised manuscript will be considered for publication and look forward to receiving as a Report in JoVE in due course.

Sincerely yours,

Sumino Yanase, 

                                 Daito Bunka University School of Sports & Health Science
Iwadono 560, Higashi-matsuyama

Saitama 355-8501, Japan 

+81-493-31-1558 (ext. 6922) 
Reply to Referee #1, 

Minor Concerns to Authors: 

1) Line 67: “rule” should be role. 

Reply to this comment: Thank you for your suitable suggestion. We revised “rule” to “role” in Introduction, and so on. 

2) Line 87: Can the authors write how long it usually takes to dissolve the worms in the hypochlorite solution? Should the worms be completely dissolved or is it good enough to partially dissolve the worms? 

Reply to this comment: We rewrote the Protocol in further detail. That is, there are new parts of 1.5) and 1.6) in Protocol 1. Synchronized Culture of C. elegans. 

3) Line 92: Can the authors write how long it usually takes for L1 worms to become adults at 20oC? 

Reply to this comment: We rewrote again the Protocol in further detail containing the condition of culture of worms. That is, there are new parts of 1.7) and 1.8) in Protocol 1. Synchronized Culture of C. elegans.

4) Line 101: What is the approximate number of worms usually collected per NGM plate and how much volume does that equate to? A picture of the starting density of the worms on the plate might also be useful. 

Reply to this comment: On an NGM plate in 90 mm Petri dish, amounts of seeding E. coli as foods of worms are limited. Growing to adult worms, limit of worm numbers that we do not need to replenish E. coli is approximately 3,000 worms per a plate. Furthermore, counting of complete accurate numbers of 3,000 worms is technically difficult with our method using a stereoscopic microscope. We revised to explain about them in new 1.8) of Protocol. 

Reply to Referee #2, 

Major Concerns to Authors: 

1) This almost seems like an ad for the Kits. The precipitation step implies the use of other options instead of TCA, and do not discuss method and benefit/problems of each (or even the absence of both). The grinding step in C. elegans is specially important to have consistent data, would be valued to explore more this step (like homogenizer, size, grinder used, speed of each stroke…). 

Reply to this comment: Thank you for your reasonable indication and suggestion. As you indicated, we revised to the Protocol containing the details of culture and extraction steps. Of TCA as protein precipitant, we discussed about its denaturation with precipitation of protein in Discussion (with ref. 9).  

Minor Concerns to Authors: 
1) Some details are know in the community, aka, S Buffer, sucrose method…but would be good to have the details as this is a technical manuscript. 

Reply to this comment: Thank you for your indication. We entirely revised Protocol 1 and 2 containing the technical details. 

Reply to Referee #3, 

Major Concerns to Authors: 

1) In section 4.1 (3.1? as our opinion), method of generating pyruvate (lactate? as our opinion) standard curve is missing. Authors should add it to the manuscript. A list of material including reagents and buffers such as FUdR and S buffer would greatly help the readers. A few of the reagents could be moved to the list of material. In section 1.1 and 1.2, a method of defining adult stage should be included such as by duration of growth, or by identification of specific structures. It is not clear if the error bar in Fig. 4 is standard deviation or standard error of mean. 

Reply to this comment: Thank you for your reasonable indication and suggestion. We mentioned the possibility of a detecting limit in the colorimetric assay kit in the second paragraph (line 5-7) of Discussion. In the revised manuscript, we think that we should explain mainly the methodology of the colorimetric assays for measurement of lactate and pyruvate in C. elegans. Therefore, we eliminated the data of metabolites in elder animals using an FUdR and also Figure 4 that may be conflicted to re-use the figure from our previous publication in ref. 3. Instead, we discussed and referred using the data in ref. 3. Of a method defining adult stage, we explained it (5-day-old animals as a young adult stage) in the rewriting of the Protocol 2.1) (line 1). 

Minor Concerns to Authors: 

A few sentences in the manuscript need to be clarified: 

1) In short abstract, “we describe a modification of colorimetric assays…”. Do authors mean “we describe modified colorimetric assays”? 

Reply to this comment: Thank you for your suitable indication and suggestion. We rewrote some sentences in short abstract as meaning of your suggestion. 

2) In the manuscript, authors state “…common precipitants are available…”. The word “available” seems to be a wrong word to use. Maybe authors mean “used”? Such word is used many times for example, in long abstract, section 2.2, representative results, and discussion. 

Reply to this comment: Thank you for your reasonable suggestion. We entirely replaced suitably “available” to “used” in your indicated points. 

3) In section 2.1, specify “a quick spin” speed and time. 

Reply to this comment: Thank you for your reasonable indication. We added the details (containing the speed and time) of conditions of the centrifugation (a quick spin) in the revised section 2.2). 

4) In section 3 and 4, various types of solution such as Lactate Assay Buffer, Reaction Mix, and Working Reagent are used in the protocol. It is not clear to reader whether those solutions are provided by the kits or do authors make them? 

Reply to this comment: Thank you for your reasonable suggestion. We entirely added about the solutions provided by the kits. 

Reply to Referee #4, 

Major Concerns to Authors: 

I have one major comment: it would strengthen the assay if the normalization step is based on protein content, at least not as a stand-alone. This is because (1) BCA is not a very sensitive readout of total number of worms, (2) treatments that can alter metabolism may also alter protein content, (3) the authors call for protein precipitation prior to measurement. 

Reply to this comment: Thank you for your reasonable indication. We think as described below. (1) We used to utilize the BCA Protein Assay Kit in our previous reports (ref. 7, and so on), that is, there are a few past performances. (2) Normalization by protein content in worms may be unsuitable for some treatments exactly as you indicated, however, we have used to measure the lactate and pyruvate in wild-type N2 with and without hyperoxia (ref. 7). (3) We confirmed the correlation between the protein contents before and after protein precipitation. As you mention, TCA may act exactly as a protein denaturant rather than protein precipitant. 
Minor concerns: 

There are minor grammatical errors that can be easily fixed. 

Reply to this comment: Thank you for your suggestion. We grammatically reviewed our manuscript and do English proofreading again. 
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