Dear Dr. DSouza,

Again, thank you for the opportunity to further revise our manuscript. We have revised our manuscript according to reviewer’s comments. Point by point responses to the reviewers’ comments are described in detailed below.


Reviewer 2#
Response: We apologize for the typo, which has been corrected in the revision (Figure 4A). 

Reviewer 3#
Response: We thank reviewer for the insightful point! Yes, internal control GAPDH is quite resistant to the protease used. We routinely used GAPDH as an internal control, and found that GAPDH exhibited negligible or slight reduction in response to the addition of protease.  Figure 4A shows one representative experiment. Our findings were also consistent with the literature that first reported the DARTS method (doi: 10.1073/pnas.0910040106). From the DARTS experiments with various small molecules that we have tested, we observed that larger proteins tend to be more sensitive to proteolysis, which may be explained by the increased number of flexible regions across the full length of the protein and/or the increased number of peptide bonds (protease substrates). On the other hand, many small proteins (e.g. GAPDH), especially those consisting of a single domain, are relatively resistant to proteolysis and therefore require more protease or increased digestion time. Regardless of this variability in susceptibility to proteolysis among different proteins, protection of the target protein(s) can be seen across a range of protease concentrations in which the target is partially or fully digested in the vehicle-treated control.

Reviewer 4#
Response: 1) In this paper, we highlighted the differences and advantages of this method from the classical DARTS method in detail (line 249-267). The objective of this study is to establish a semi-quantitative DARTS assay and to demonstrate the capacity of this modified DARTS approach in studying the small compounds/target proteins interactions. In this study, we present a significant improvement to the original DARTS approach by monitoring the changes in target protein stability with small molecule and characterizing the small molecule/protein binding affinity. Specifically, using the optimized concentration of pronase, the proteolysis carried out in the presence of different concentrations of the small molecule provides an indirect measure of the affinity of the small molecule with its target protein. We choose the classic rapamycin/mTOR interaction as an example as it is well characterized and results are easily reproducible. 
2) The DARTS approach is aimed to identify the interaction between small molecules and proteins, not for the interactions between peptide ligands and proteins. DARTS leverages the thermodynamic stabilization of the target protein that occurs upon small molecule binding by detecting the binding-induced increase in resistance to proteolysis.
3) Done as suggested. Corrections have been made in the revised version (line 88, 91-94). Other lysis buffers with various detergents (e.g. Triton X-100 or NP-40) can be used with DARTS as long as they are non-denaturing. Membrane proteins or nuclear proteins can be extracted by adding 0.4% of Triton X-100 or 0.4% NP-40 to the cell lysate.
4) As suggested, we have added additional information requested. Corrections have been made in the revised version (line 120-122). 2.2. Weigh enough of the small molecule to make a beginning stock concentration of 10 mM. When performing DARTS, one may begin with a higher concentration of the small molecule (5-10X the EC50 value) to ensure optimal binding.

We hope that the revised version of the manuscript is now acceptable for publication.

Yours sincerely,
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