Author’s Response:
We would like to thank the editors and the reviewers for their thoughtful comments.  We have made all suggested changes per the Editorial Comments.  Specific responses to reviewers’ comments are included below in bold font.



Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Parafilm, Trizol, RapidOut, iScript, iTaq.


Protocol:
1. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.


Figures:
1. Please provide 1 file per Figure (4 in total). Please remove ‘Figure 1’ etc. from the figures themselves.
2. Figure 1: Please use ’33 °C’ instead of ‘33°C’ (include a space).


Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.



Reviewers' comments:
Reviewer #1:

Manuscript Summary:
The manuscript describes three methods for evaluating the heat stress response in C. elegans.

Major Concerns:

Statistical methods for analysis of data not described for Figure 3 and 4.

Figure 3 has been updated with statistical significance shown and described in the figure legend.  Statistics were not calculated for Figure 4 as two replicates were performed as described in the figure legend.


Line 89 - moving 2 adults each generation can lead to rapid selection of deleterious mutations. Picking at least 8 worms is better practice.

WormBook recommends 3-4 adult hermaphrodites to be transferred per plate. 
We have addressed this comment by replacing ‘at least 2’ with ‘several’. 


The authors do not describe whether worms move "normally" in their thermorecovery assay. However, they do not describe what "normal" means. This is very subjective. Perhaps, the authors can also score inability to move or death in their assays?

We agree.  This comment highlights the utility of the JOVE video format.  We will highlight the difference between normal and impaired movement in the video. Additionally, in the protocol section IV 4, we clarified that we scored “the number of worms that can immediately crawl away after mechanical stimulation without jerky movement or paralysis.” In line 368-369 we changed the text from “abnormal movement” to “jerky movement or paralysis after being prodded with a platinum wire pick.”


Minor Concerns:

Line 75-76: The authors state that fluorescent reporters for the HSR are not quantitative. This is not the case - imaging and then analysis by FIJI/ImageJ is commonplace.
 
We have changed the text from “not as quantitative” to “difficult to quantitate accurately.”


Descriptions of HS treatment are very repetitive. Consider consolidating. 

Consolidated after first mention to “heat shock worms as described in protocol II.2.”


Best practice is to use more than one normalisation control for RT-PCR experiments.
We amended the text to state that “multiple normalization controls can be used as desired.”


Figure 3: only the gene name for hsp-16.2 is shown but for hsp-70 (C12C8.1) is also shown. Make consistent. 

C12C8.1 is listed for clarity because this is a cosmid name that was extensively used before the gene was renamed to hsp-70.


Line 88: Write "OP50 Escherichia coli" instead of OP50

Done.


Reviewer #2:

Manuscript Summary:
The manuscript entitled "Standardized Methods for Measuring Induction of the Heat Shock Response in Caenorhabditis elegans" by Golden et al. aims to identify different parameters that determine the magnitude and physiological significance of the heat shock response in Caenorhabditis elegans. While the authors picked an important and relevant topic that could potentially serve as an important guide to the field, the manuscript has many drawbacks/limitations/omissions that need to be addressed for it to be useful.

Major Concerns:

1. There is the lack of discussion about how the methods detailed here relate to the question(s) that are typically studied. If transcription factor binding is being studied, then it is unlikely that the timing recommended by the authors is the most appropriate. Alternately, if mRNA levels are used to validate some aspect of C. elegans physiology, it is unclear why "heat shock of 33 °C for 1 hr" is being recommended. Similarly, statements such as "heat shock of 33 °C for 1 hr is robust enough to elicit strong induction of gene expression changes, yet mild enough so that worm viability is not affected" are unhelpful, as heat shock for 30 minutes also fits this criterion. A more rigorous discussion of how the methods relate to specific questions is warranted. 

We have clarified this section of the manuscript as requested.  We acknowledge that our recommended conditions are not the only conditions that induce the HSR, however we believe that the field would benefit from a single set of standardized conditions.  We detailed methods for only the three assays that we describe and we agree that these protocols would not be suitable for other assays, such as transcription factor binding.    



2. Many of the parameters that affect the response of C. elegans (even amongst those that the authors discussed) are ill defined. Examples are listed below.

[bookmark: _GoBack]The reviewer has correctly noted that there are many variables beyond those that we have enumerated.  Unfortunately, it is not possible in the scope of this manuscript to explore all of these parameters.  For example, the reviewer suggests that we include 1) a description of the optimal density of worms and 2) a discussion of whether different plate densities affect heat transfer and therefore the HSR.  We have detailed the variables that we know to be relevant for these assays, for example by noting that lack of food affects the HSR assays.  However, we do not routinely measure our plate weights nor have we conducted extensive examination of worm-to-food ratios in relation to HSR activation.  Therefore, we have included additional information as detailed in the response to reviewer 1 where appropriate, but were unable to respond to all of the comments.  Furthermore, we have referenced WormBook for basic aspects of worm husbandry, and we have referenced a publication that details RT-qPCR analysis.   


89-90: "Care should be taken not to let the worms run out of food as this can affect their physiology. A description of the optimal density to be used, would be more appropriate.

102-103: "Allow one day to solidify at room temperature (RT) before seeding with bacteria or storing at 4 °C." Both solidifying for 1 day and storing at 4°C can cause changes in the densities of the agar plates and therefore their heat transfer. Would this not affect heat shock? Weight of the plates and the rates of temperature increase on the surface of plates would be more appropriate. 

109: "3. Let plates dry at RT for 1-3 days as needed. Plates can then be used or stored at 4 °C. It is unclear what determined the decision to let the plates dry for 1-3 days. Again weights of plates become an issue when talking about heating the whole plate on which the animals live. What is the OD of OP50 you use to seed plates? How big a lawn? Do these aspects matter?

133-134 "2. Heat shock worms by wrapping plates with Parafilm and submerging in a circulating water bath at 33 °C for 1 hr." Why 1 hr? How quickly is the response induced? What is the difference between these different responses?

134-136: "A thin strip of Parafilm should be wrapped twice around the plate to seal the edges. Do not cover the bottom of the plate or it will interfere with heat transfer".
Again, it seems like many of the manipulation described here for heat shock will affect heat transfer. Does the rate of heat transfer affect the results? If so, how? 

165-166: "…levamisole can be soaked up using a Kimwipe. Note: image as soon as possible as prolonged incubation in levamisole can alter fluorescence. How long is 'prolonged"?

238- 239: "7. Perform qPCR. It is recommended to use a commercially available kit such as iTaq Universal SYBR Green Supermix and to follow the manufacturer's instructions. No mention has been made about matching the efficiency of amplification or generating standard curves. 

293-295: "..tested. We found that both of the protocols resulted in robust induction of the two fluorescent reporters using our conditions, although a circulating water bath is recommended as a best practice (see discussion) (Figure 1B)." Is robust induction of the reporters a sufficient measure for all the studies the authors are expecting to persuade to use their methods? Do plates dry out in a dry incubator? How do these two studies compare? 

322-323: "… tested using protocol IV. We found that exposure of worms to a 6 hr heat shock at 33 °C leads to a 20% decrease in worms with normal movement after a 48 hr recovery (Figure 4A). " What is 'normal movement'? How was this measured? 

326-327: "..a dramatic decrease in normal movement, with greater than 95% of worms showing abnormal movement." What are you measuring? Speed? Body bends?


376-377: ".. heat shock of 33 °C for 1 hr is robust enough to elicit strong induction of gene expression changes, yet mild enough so that worm viability is not affected. Indeed, exposure to 33 °C for 6 hr only." It has been shown that HSF1 binds its promoter within minutes of exposure to heat, and mRNA is induced with 5 min HS. By 30 mins mRNA continues to accumulate but one cannot tell transcription from mRNA stability. It is unclear what justifies picking this time and temperature for all studies.

Minor Concerns:
Line 46: Heat shock factor 1 should be spelt out the first time it is used

This has been addressed (see lines 46-47).

