Editorial comments:
We thank the editor for their time in providing insightful comments on our manuscript.

General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Thank you for the suggestion. We have proofread the document thoroughly.

Protocol:
1. Please ensure all centrifuge speeds are expressed as centrifugal force (x g) instead of revolutions per minute (rpm).
We have replaced rpm with X g wherever applicable.

2. If necessary, please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
An ethics statement has now been added to the protocol in line 121.

3. 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.
We have followed the above guideline throughout the protocol.

Figures:
1. Please remove titles and legends from the Figures.
Figures have been modified accordingly.

Discussion:
1. Please include information on critical steps of the procedure, modifications, and troubleshooting in the Discussion.
Discussion section has been significantly expanded to include all reviewers’ suggestions.

References:
1. Please resolve the inverted parentheses about issue numbers.
2. Please do not abbreviate journal titles.

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

Table of materials has been expanded to include all reagents and equipment used in the protocol.


Reviewers' comments:
Reviewer #1:

We thank the reviewer for carefully reading our manuscript and for their positive criticism. 
We have addressed the major and minor concerns as explained below.
Major Concerns:

* In line 50, can authors put references for isotopes 14C and 125I used for studying S-acylation?
Thank you for pointing out the missing references. We have added the pertinent references- Drahansky, M. et al, 2016 and Resh, M.D. et al., 2006.

* In line 132, after 2.1.4 authors can add step to carry out additional centrifugation to pellet down any broken pellet during MeOH wash in order to avoid loss of sample.
Thank you for the suggestion. We have added the pertinent centrifugation step: “(Optional) An additional centrifugation step may be performed to spin down any broken pellet after the MeOH wash to avoid loss of sample.”

* In line 136, what conditions authors would like to recommend sonicate the pellet?
[bookmark: _Hlk27554118]We used an Ultrasonics sonicator from L & R with input power average wattage- 117 Vac, 60 Hz 415 (815 w/heat), 3.547 amps, which has been added in table 2. The length of sonication varies depending on solubility of the material. We usually sonicate the sample for 5-10 minutes. An additional step and a note were added to the protocol in line 153.

* In line 141, 2SHB has 2% SDS which is a lot. Vigorous shaking of samples will generate lot of bubbles. Did authors consider that because of bubbles homogeneity of the samples is compromised and it might affect the overall efficiency of assay in some ways? What is the minimum concentration of SDS can be used to efficiently perform this experiment?
Thank you for a valid concern. However, in our experiments we have not observed excessive foaming or loss of sample upon addition of 2SHB. We do realize this might be a concern in some experiments, and thus have added a note of caution in the protocol in line 193: “NOTE 3: Care should be taken when handling samples in 2SHB buffer to avoid any loss of sample to excessive foaming.”

* Though the whole protocol can be done in a single day, can authors comment on what stages a reader can stop if he/she wants to perform this experiment in multiple days due to any time crunch situations?
Thank you for pointing out the error in our part to omit reporting the several steps of respite in this protocol. We have added the option of stopping the experiment and storing the pellet in methanol in -20 ˚C in lines 147 and 214.

* In line 156, how long samples should be incubated with HAM before addition of beads?

The beads are added immediately after HAM addition. We have made the sentence clearer in lines 182-186: “Split samples into two equal parts of 200 µL and mark tubes as “+ HAM” and “- HAM”. Add 50 µL of freshly prepared neutral 2 M HAM (pH 7.0-7.5) to a final concentration of 400 mM to one of the tubes (+ HAM) and 50 µL of neutral 2 M NaCl to second tube (- HAM) which will be used as a negative control. Proceed to addition of Thiopropyl-Sepharose (TS) beads.”

* How long beads can be stored safely? Do their activity decrease over time?

The beads can be stored upto a week as added in line 209. 
 
* For more clarity, authors might want to consider changing order of the statement in line 172-4 to, "Swollen TS should be stored at neutral pH in the presence of 20% ethanol at 4°C. Wash beads 1X with buffer A and prepare a slurry with buffer A, in a ratio of 50% settled medium to 50% buffer."
 
The paragraph has been re-arranged for more clarity.

* Statement in line 207-209 seems unnecessary in this manuscript.

The statement has been removed.
* For line 152, as multiple CM precipitations are being done in step before, taking input directly    for analysis is okay for the experiment done by authors in this manuscript which is just to show existence of S-acylation. However, if one wants to compare changes in S-acylation upon various treatments, considering all samples equal after 3-4 CM precipitation is too simplistic. Authors are advised to add another step stating perform protein measurement and take equal amount of protein for following ±HAM treatments and input samples.

In our hands, we have not observed uneven loss of sample after CM precipitations when comparing changes in S-acylation in response to different treatments. However, we agree that this is a concern and thus we have added an additional step to measure protein concentration in line 178: “In case of comparing changes in S-acylation in response to several treatment conditions, measure protein concentration again and proceed with equal amount of protein for each condition”.

Minor Concerns:

* Ref 1 is repeated as Ref 24. 

Ref 24 has been deleted

* In line 50, authors may also add that radiolabeling based method has health concerns.

The health hazard from radiolabeling has been highlighted in line 50.

* In fig. 1, full name for MMTS and HAM can be written in the legend.

Abbreviations have been expanded in the legend.

* A statement about what is the average protein concentration authors get with that many cells will be good in NOTE 1 in line 109.

Average protein concentration has been added in Note 1, line 109.

* May be for generality in 1.6 write "measurement of protein concentration performed standard method (Bradford/BCA)".

BCA assay has been added in 1.6

* In line 155, concentration of HAM written does not match according to the dilution of 2M HAM suggested by authors.

Thank you for thoroughly reading the protocol and pointing out our error in reporting the volumes used for dilution. We have corrected the text as follows: “After final precipitation, dissolve samples in 200 µL of 2SHB buffer as described above and dilute with 240 µL of Buffer A. In case of comparing changes in S-acylation in response to several treatment conditions, measure protein concentration again and proceed with equal amount of protein for each condition. Retain 40 µL from each sample as an input control. Split samples into two equal parts of 200 µL and mark tubes as “+ HAM” and “- HAM”. Add 50 µL of freshly prepared neutral 2 M HAM (pH 7.0-7.5) to a final concentration of 400 mM to one of the tubes (+ HAM) and 50 µL of neutral 2 M NaCl to second tube (- HAM) which will be used as a negative control. Proceed to addition of Thiopropyl-Sepharose (TS) beads.”

* In Line 163, does author really mean 0.5 x g? That seem too low speed.

Thank you for pointing this out. For simplicity, we have added in line 198: “Gently spin down all samples’ beads using a microfuge for 1 min and carefully aspirate the supernatant.” 

* In Figure 2A&2B, rough size of the protein band/marker will be good to have.

Size of the protein markers have been added in Figures 2A & 2B.

Reviewer #2:

We thank the reviewer for their positive feedback. The minor issues have been addressed as explained below:

Acyl-RAC, which was originally published by the Casey group in 2010, is one of several common methods for the enrichment of S-acylated proteins. In the manuscript, Tewari et al. provided a detailed protocol for using Acyl-RAC to enrich S-acylated proteins from human Jurkat cells and mouse spleen. Overall, the manuscript was written well. However, some minor issues need to be addressed.

1. Throughout the manuscript, were 1×106 or 1×107 cells used for palmitoyl-protein enrichment? "10*106" is not a standard way of describing the number.

Thank you for pointing this error out. We have added the standard way of describing numbers in lines 92, 114 and 119.

2. For centrifugation, the unit of centrifuge rotor speed (PRM) needs to be converted into ×g.

Line 94: What is "1.1"?

1.1 refers to explanation of preparation of lysis buffer described in the first point of first step in the protocol.

4. Line 97: Detergent-insoluble pellets might contain lipid rafts. If this is the case, some lipid raft-resident palmitoyl-proteins may not be recovered by using the protocol. Please discuss this point in the Discussion section.

This is a valid concern. Consequently, we have added the rationale behind using DDM detergent in our Discussion section in lines 257-264” A significant fraction of S-acylated proteins can be associated with  glycosphingolipid-enriched parts of the plasma membrane, also known as lipid rafts. Thus, some S-acylated proteins might not be fully extracted if mild detergents, such as Triton X-100, NP-40 or Brij58, are used for lysis30. Anionic detergents (such as SDS) or maltoside based non-ionic detergents (such as n-Dodecyl β-D-maltoside, DDM) can be used to ensure dissociation of lipid rafts and full recovery of the proteins of interest31,30,32. In this protocol, we used DDM, a mild, lipid -like non-ionic detergent which has been demonstrated to be effective in membrane protein extraction and maintaining their stable native state over prolonged periods33.”

5. Line 135: How was the 42°C, 1500 rpm condition achieved? Using a ThermoMixer?

Thank you for pointing out our error in omitting mentioning the Multi-Therm thermal shaker. We have added the same to the list of equipment in table 2.

6. Line 155: What was the pH of the 2 M NaCl solution?

We have added neutral pH in line 179.

7. Line 160: Please clarify whether 30 μL of beads or 30 μL of slurry was transferred to each tube.

30 μL of slurry was transferred and has been corrected in the text.

8. Line 183: How was the 80°C, 1500 rpm condition achieved?

Thank you for pointing out our error in omitting mentioning the Multi-Therm thermal shaker.

9. Line 185: Won't the beads be broken under such a high speed (16,000×g) for 3 min?

The high speed is mentioned only for the last step to completely pellet the beads and collect the eluted proteins. However, we agree such high speed is probably not required and have adjusted the speed to 5000 X g.

10. Line 228-229: The authors stated that Acyl-RAC "often produces significantly reduced background due to elimination of nonspecific binding of proteins to streptavidin". In fact, the ABE background is largely due to an incomplete blockage of residual free cysteines by a blocking reagent (e.g., N-ethylmaleimide) (Zhou et al., Anal Chem, 2019, 91: 9858). In contrast, non-specific binding of proteins to streptavidin is a negligible source of contamination in the ABE approach, because enriched proteins are specifically eluted using a reducing reagent (e.g., TCEP), rather than being non-specifically eluted using a harsh condition.

Thank you for critically reading our manuscript. We agree Acyl-RAC may not be any more effective in eliminating background noise compared to ABE and have thus deleted that statement. Additionally, we have also cited Zhou et al in our Discussion section while discussing troubleshooting.

11. In addition, it would be very helpful to palmitoylation researchers if the authors can describe the difference in the amount of palmitoyl-proteins that could be recovered using Acyl-RAC vs. ABE.

This was a great suggestion. We have expounded on the same in lines 283-289 in the Discussion section: “Although similar, proteome-wide studies of palmitoylation show some variation in the palmitoylated proteins detected using these two methods, most likely due to the technical differences. For example, in rat brain homogenate, analysis of ABE identified 241 palmitoylated proteins whereas analysis of Acyl-RAC identified 14425.  61 proteins in the rat brain proteome were commonly detected by both methods underscoring the need for use of multiple techniques to ascertain the S-acylation status of a protein.”

Reviewer #3:

Thank you for critically examining our manuscript. Please find below our attempt to address your concerns.

Manuscript Summary:
This manuscript described an important protocol for detection of protein S-acylation using the Acyl-Resin Assisted Capture approach followed by immunoblotting, which should be of interest for the biomedical research community. The experimental protocols on all major steps have been described in details along with two examples of protein acylation detection. Overall, the manuscript is well-written and should be relatively easy to be implement.

Major Concerns:

1. It will be great for the authors to show at least one additional example to illustrate the detection of S-acylation changes between biological conditions. Simply comparing to negative controls seems to be insufficient.

We have used the described protocol successfully to observe changes in S-acylation of proteins in response to stimulation. Since that manuscript is in preparation, we are unable to share the data here. Additionally, since we had a very short window to submit the revisions on this manuscript, we were unable to do any new experiments to assay changes in S-acylation in proteins between biological conditions.

2. The authors should also briefly discuss some examples of discovery P-S-acylation from the authors' own work or others' work using this approach

This has been added in the Discussion section in lines 252-254: “This method has been shown to successfully identify novel S-acylated proteins such as  the β-subunit of the protein translocating system (Sec61b), ribosomal protein S11 (Rps11), and microsomal glutathione-S-transferase 3 (MGST3)22.” At this point, we are unable to share the screen performed in our lab to identify novel S-acylated proteins.

3. The authors briefly mentioned the coupling with MS for proteomics identification S-acylation sites. I suggest the authors to expand this point with a little more details for MS proteomics in the introduction section.

We have expanded on the use of MS proteomics in the introduction section in lines 77-80: “The captured proteins can then be analyzed by immunoblotting or subjected to mass spectrometry (MS) based proteomics to assess the S-acylated proteome in a varied range of species and tissues24,25,22. Individual S-acylation sites can also be identified by trypsin digestion of the captured proteins and analysis of the resulting peptides by LC-MS/MS22.”

4. The stability of S-acylation is often a concern during sample processing. It will be great if the authors can clarify the critical steps for preserving such modifications.

We have expanded the Discussion section to address this concern.

Minor Concerns:

1. The detailed protocol of resin-assisted capture for various protein thiol-modifications as well as for western blotting applications was previously published in Nature Protocols (PMID: 24336471), which should be cited.
[bookmark: _GoBack]
We have now cited Guo et al in the introduction.

2. Line 78. proteomics references for S-acylation should be cited here again.

We have added the pertinent references-Forrester, M.T. et al., 2011; Zaballa, M.E. et al., 2018 and Edmonds, M.J. et al., 2017.
