Reviewers' comments: 
Reviewer #1:

Manuscript Summary:

Li et al manuscript titled "Extract Preparation and Co-immunoprecipitation from Caenorhabditis elegans" describe a simple and effective method for total protein extraction using C. elegans as a starting material. The manuscript further describes the use of antibodies to co-precipitate proteins of interest using the total protein extract. The protocol is written in a simple and easy to follow manner with many key information provided.

Clear documentation of research protocols is essential for reproducibility and provides a valuable resource for other scientist to conduct experiments more rapidly. In this context, the protocol of Li et al can be a valuable resource. However, the protocol is highly similar to bead beating approaches that have been widely used in the C. elegans community for at least over a decade. Among these bead beating of C. elegans larvae using zirconia beads is a common approach that has been detailed in multiple publications. Authors are using a specific brand bead beater / tissue lyser together with metal beads instead of zirconia beads for the lysis of the worms. In addition, all similar approaches can be used to prepare multiple extracts such as using a Precellys tissue lyser which allows processing of 24-30 samples. The emphasis on the high-throughput nature of the protocol is not unique but also is not demonstrated by the authors in this protocol.

For protein extraction protocols, it is essential to demonstrate that majority of proteins are extracted including both nuclear and cytoplasmic proteins. Authors should demonstrate that their protocol can sufficiently lyse nuclei and extract nuclear proteins. They should also compare their method with similar approaches to demonstrate that the protocol is achieving comparable levels of protein extraction.
We thank the reviewer for their thoughtful consideration of the manuscript and the feedback. We have provided our responses below each comment or concern and highlighted our response in blue text for ease of following. Revised text in the manuscript is highlighted in red. 
Major Concerns:

I suggest that the authors consider doing the following;
1- show that both nuclear and cytoplasmic proteins are extracted
We appreciate the suggestion, and we have now added a Western blot of a nuclear localized GFP reporter to demonstrate extraction of nuclear proteins as Figure 1. ALG-1 and AIN-1 are cytoplasmic proteins (although ALG-1 has been previously hypothesized to be also present in the nucleus).

2- show that the extracted protein levels are comparable to other methods (to which other methods to compare can be decided by the authors as long as the data provides a certain level of comparison for the reader)
We thank the reviewer for the suggestion and now show a comparative extraction using beads vs. a dounce as Figure 1 for the above-mentioned nuclear localized GFP reporter. We note the comparable extraction levels between these two extract methods on lines 237 and 238 (Representative results).  

3- include citations to similar methods (zirconia beads etc) and discuss why one or the other is better to use. As the concept of this protocol is not based on novelty but being a valuable resource, being more inclusive of similar approaches will attract wider audience.
We note the importance of this suggestion and thank the reviewer. We now mention zirconia bead extract preparations as an alternative method and the citations of manuscripts that report using zirconia beads (lines 58-60, Introduction, and lines 299-300, Discussion). In addition, we have altered our language throughout the Introduction and Discussion to emphasize that the presented protocol is just one of a number of protocols available to researchers for protein extractions. 

Minor Concerns:

1- Step 1.5, it is not clear why the authors are doing a final wash with ddH2O. Wouldn't it be more suitable to do a final wash with a buffer compatible with the lysis buffer? In addition ddH2O might lead to lots of worm sticking to the side of the tubes. Have the authors explored including a low percentage detergent in this step such as %0.05 Tween-20?
We have not tried addition of a low % detergent, as we do not find issues with worms sticking to tube sides. The rational for using water is to make the pellet compatible with the 2x lysis buffer that is added to the pellet at a later step.

2- The authors should document how much total protein they obtain from 300-500ul of worm pellet for other users to compare
We have now included this information (see lines 102-104, Step 1.3 NOTE). 

3- Step 2.2, do the authors spin down the tube after vortexing? Wouldn't it be better to Pipette up and down instead of vortexing and immediately transfer to the Rhino bead tube?
We have now added the spin as a follow up step for vortexing and included a suggested alternative of pipetting the sample up and down (see lines 130-131, Step 2.2). 

4- Step 2.4 highest setting (setting 12) is arbitrary. Authors should contact the manufacturer to try and put a number on this value in terms of rpm or similar. The model of the machine can change in the future and setting 12 can be misleading.
We have attempted to determine the value of the setting in RPM or similar. However, the company considers this information proprietary and has not provided us with the requested information. We are continuing our inquiries and will update this information should it become available to us.

5- Step 2.6 add the reason for this step "for clarification of the protein extract"
We have now added the reason for this step as suggested (see line 143, Step 2.6). 

6- "3. Immunoprecipitation" Why not show and document that the IPs work effectively with lower protein amounts? 
We appreciate the reviewer’s suggestion. However, successful IPs from lower total protein amounts depend on many factors, including, but not limited to, antibody quality and the abundance of the protein of interest in question. We believe it is outside the scope of this resource to demonstrate this as it is unlikely that this protocol will be used for the same antibody/same protein experiments. We have, however, added a figure panel to show that the protocol is compatible with smaller worm pellets, demonstrating that protein extractions can be conducted from smaller samples sizes (Figure 1, text line 239-240). 
Similarly, can the authors back their claim that 40mg of protein is required for mass spec analysis?
This amount was suggested to us by collaborators who routinely perform mass spec analyses. 40mg is typically suggested as an amount that will allow for an excellent coverage of the recovered proteome. However, smaller total protein amounts can be used. As demonstrating the total protein mass spec requirements is outside the scope of this resource, we have removed this statement from the protocol (previously on line 172). 
 
7- Step 3.2, what do authors mean by magnetizing beads on ice?
We have now changed the wording to hopefully clarify this step (line 178). 

8- For both Figure 1 and Figure 3 original full size gel images should be included as a supplement to demonstrate if the protocol leads to clean IPs with minimal unspecific interactions. This is also important because in both figures the gel images are cut very close to the edge of protein bands.
We have now included the original full-size gel images as supplemental material (supplemental Figure 1). In addition, we have increased the cropping area in the main text Figure images.

9- Figure 2 inputs are not very convincing for a protocol paper. Is it possible the authors extracted very little protein?
Concentrations of our extracts routinely quantify anywhere from 10mg/ml to 20mg/ml, with extracts on average being 15mg/ml. The detection level is likely due to antibody reactivity and comparatively high level of IP sample (which in itself would argue against poorly extracted proteins). 
10- ALG-1 bands look different in Figure 2 and 3. Both figures should also include a size marker.
We have included a size marker in all figures: please note that Figures 2 and 3 are now Figures 3 and 4. 

11- Line 313, "The main advantage" over what exactly? Further in the paragraph the potential to prepare multiple extracts is again mentioned but this is not documented in this protocol.
We have removed the statement regarding “main advantage” (lines 289-290) and toned down the language to convey that this protocol is one of several available for C. elegans protein extractions (lines 299-312).

12- Line 323, again the emphasis on high-throughput is not documented.
We have removed “high-throughput” from our statement (lines 299-300).

If the authors can address the issues raised, I believe this can be a valuable resource for many researchers. I for one would recommend using this protocol and associated video to my team members who are going to do protein extraction and co-IP for the first time.


Reviewer #2:

Manuscript Summary:

The authors outline a streamlined protocol for preparing extracts from C. elegans larvae. Having dealt with a number of methods myself aimed at preparing lysates from developing animals, this protocol exhibits a number of features that would make this approach stand out as an excellent option of a researcher to switch to. Primary amongst these is the relatively small volumes of animals that are needed to make an abstract. Other methods including dounce homogenization require much larger volumes. The second attractive quality of this approach would be the ability to multiplex the process. As most experiments we have done aim to measure differences between wild-type animals and mutant strains, this feature is an important addition to the options currently available to researchers.

This protocol is also very clearly written with enough details in the introduction and experimental steps to guide the researcher through the process. It is essentially presentable as is and would complement the well-produced videos of the JoVE series.
We thank the reviewer for their thoughtful consideration of the manuscript and the feedback. We have provided our responses below.

Major Concerns:
None.

Minor Concerns:
1) For portions where temperature is important, I would put that up front in the appropriate section.
We appreciate the reviewer’s suggestion; we have now added the temperature in the front of both Extract preparation and Immunoprecipitation sections (see line 121, NOTE, Section 2 and line 164, NOTE A, Section 3).

2) It would be nice to give an approximation of hoe much the Bullet Blender cost in comparison to other types of tools that can be used (ie a stainless steel dounce homogenizer, etc.) this will help guide researchers to this method over other methods as each requires the purchase of special items.
[bookmark: _GoBack]We have now added that information in the manuscript’s Discussion section (please see lines 299 to 312). Due to the large variety of options that are available to researchers, we have highlighted only several, but believe these provide a reasonable framework for researchers considering the costs of the necessary homogenizing equipment.



