


RESPONSE TO REVIEWERS’ COMMENTS

We would like to thank the reviewers for their comments and suggestions to improve the manuscript.  

Reviewer #1: 

Minor:
line 78 - Which conditions? Substitute "these" for "the"

Our Response:  As suggested we have done the substitution.

lines 84 and 303 - CD spectroscopy may be an "easy and inexpensive method" provided you have access to the adequate "not so inexpensive" equipment and software.

Our Response:  We have made the changes in the lines 84 and 303 as suggested.

line 134 - Substitute "must be" for "was"

Our Response: We have made the substitution in the revised manuscript.

line 325 - Specify EMSA in full.
``		
Our Response: We have now specified EMSA in full in the revised manuscript.



Reviewer #2: 
1- The introduction section needs more literature survey for better literature review. Some relevant references to this research should be cited for literature survey review as follow: a) Journal of Biomolecular Structure and Dynamics, 2021, 39 (3), 1029-1043. b) Journal of Biomolecular Structure and Dynamics, 2021, 39 (9), 3358-3377. c) Journal of Biomolecular Structure and Dynamics, 2018, 36 (7), 1747-1763. d) Journal of Colloid and Interface Science, 2006, 293 (1), 52-60. e) Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2012, 88, 177-191. f) Journal of Luminescence, 2018, 203, 599-608. g) Protein and peptide letters, 2020, 27 (10), 1007-1021. h) Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2020, 228, 117528.

Our Response: We thank the reviewer for pointing us to these references. We have now included them in the Introduction section. 

Changes in CD spectra can also reveal details about ligand–protein interactions, and therefore, have been added to the arsenal of molecular methods for detecting drug-protein interactions 1–5.  CD spectra has also been used to monitor the changes in the secondary structure of proteins during folding process 6. Similarly, CD spectra can also be used for probing ligand-DNA interactions 7, 8




2- In Fig. 1C, what is the EDTA role in the GECE-ATP-ADAAD complex formation? Which one of GECE, ATP and ADAAD, accept effect in the presence of EDTA? Please discuss in the text of manuscript. –

Our Response:  ATP forms a coordination complex with Mg+2 and thus, this cation is essential for ATP hydrolysis EDTA chelates Mg+2 and thus, inhibits the ATP hydrolysis.  We have discussed this in the manuscript. 

ATP forms a coordination complex with Mg+2 and this cation is essential for ATP hydrolysis.  Addition of EDTA chelates Mg+2 leading to inhibition of ATP hydrolysis 9.   Therefore, to understand whether ATP hydrolysis by ADAAD was important for conformational change, EDTA was added to the reaction mix.  Addition of EDTA to the reaction abrogates this conformation.  


3- In Fig. 1D, ATP and ADAAD have CD spectrum in the same regions (similar wavelength? How did the authors separate the spectra and discuss about the complex spectrum? The legend of Fig. 1D should be added.

Our Response:  CD spectra for buffer alone, buffer + ATP alone, buffer + ADAAD alone recorded.  Then CD spectra for buffer + DNA is recorded, followed by buffer + DNA +ATP and finally, Buffer + DNA +ATP +ADAAD is recorded.  To calculate the conformation change induced in DNA due to ADAAD and ATP, the CD spectra of buffer + ATP +ADAAD is subtracted from buffer + DNA+ATP+ ADAAD. We apologize for the oversight.  
Figure 1D legend has been added in the revised manuscript.


4- In Fig. 2B, what is the slDNA role in the ellipticity values of ATP-ADAAD complex from the viewpoint of energetic content of complex and type of interaction behavior between ATP and ADAAD?  Two relevant references to this research should be cited for better understanding as follow: a) Journal of Biomolecular Structure and Dynamics, 2019, 37 (9), 2265-2282. b) Journal of Colloid and Interface Science, 2006, 297 (2), 561-569.

Our Response: We have recorded the CD spectra of the protein in the presence of ATP and DNA.  We do find that the secondary structure of the protein is altered in presence of the ligands.   We have published the data on the alterations in the protein structure9–11. 
However, as the focus was on DNA structure, we have not emphasized much on the protein structure other than to point out that the protein CD spectra should be subtracted out from the DNA+ protein spectra. 


5- If the experiments were done at situation in vivo, does the binding cause between ATP and ADAAD? Please explain in the text of manuscript with using binding constant values.

Our Response: Yes, in vivo, ADAAD (or rather the full-length SMARCAL1) binds to DNA and ATP.  This interaction is essential for transcription regulation as well as for DNA damage response.  There are no reports calculating the binding constants in vivo.  In vitro, the dissociation constant for the interaction between ATP and ADAAD in the absence of DNA is (1.5 ± 0.1) X 10-6 M.  In the presence of DNA, the affinity for ATP increases by 10-fold.  We have now explained it in the manuscript.

It should be noted that ATP also binds to the ATP-dependent chromatin remodeling proteins.  The conserved arginine present in the motif VI of the helicase domain of these proteins interacts via electrostatic interactions with the g-phosphate of the protein.  In case of ADAAD, the Kd of protein-ATP interaction is (1.5 ± 0.1) X 10-6 M.  Binding of ATP induces a conformational change in the protein such that the affinity of the DNA increases.  Binding of DNA also induces a conformation change in the protein leading increased 10-fold affinity for ATP.  For example, in case of ADAAD, bands/peaks are observed at -212 nm and -222 nm.  ATP also gives bands at + 197 nm, +210 nm, -222 nm, -247 nm and -270 nm.  These must be subtracted from the spectra of DNA + ADAAD + ATP to obtain the “net” conformation of the DNA in the presence of the ligands. 

6- In Fig. 3C, the authors should determine the type of chirality's of ATP-ADAAD complex and discuss about this.

Our Response:  We have performed CD spectra of ATP-ADAAD.  We do not see any peak reversal leading us to conclude that the chirality of the protein does not alter when in complex with ATP. 

7- The authors should discuss about the type of interaction forces between ATP and ADAAD from the viewpoint of conformational changes of them.

Our Response:  ADAAD belongs to the SF2 superfamily of helicases.  The SF2 superfamily contains conserved helicase motifs- Q, motif I (GKT box), motif II (DEAD box), motif III (SAT box), motif IV, motif V, and motif VI.  Studies with helicases as well as crystal structures of ATP-dependent chromatin remodeling proteins like Rad54, have shown that Q, motif I, motif II, and motif III are present in RecA-like domain I while motif III, motif IV, and motif V are present in RecA-like domain 2.  The motifs Q and I are required for ATP hydrolysis.  The g-phosphate of ATP binds with the conserved arginine of the motif VI via electrostatic interaction.
We have provided a short paragraph in the discussion:
It should be noted that ATP also binds to the ATP-dependent chromatin remodeling proteins.  The conserved arginine present in the motif VI of the helicase domain of these proteins interacts via electrostatic interactions with the g-phosphate of the protein.  In case of ADAAD, the Kd of protein-ATP interaction is (1.5 ± 0.1) X 10-6 M.  Binding of ATP induces a conformational change in the protein such that the affinity of the DNA increases.  Binding of DNA also induces a conformation change in the protein leading increased 10-fold affinity for ATP.  For example, in case of ADAAD, bands/peaks are observed at -212 nm and -222 nm.  ATP also gives bands at 197 nm, +210 nm, -222 nm, -247 nm and -270 nm.  These must be subtracted from the spectra of DNA + ADAAD + ATP to obtain the “net” conformation of the DNA in the presence of the ligands. 

References:
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Reviewer #3:

A. Major points
1. Although it is stated that protein CD spectrum might interfere with the DNA spectra recorded here, provision is not made for the presentation of at least one CD spectrum of the ADAAD protein, at least in the UV range 180-250nm, where proteins also exhibit CD peaks. Ideally, the potential users should be guided to subtract the spectrum of the protein from the spectrum of the oligonucleotide plus protein mixture, so that they can base their interpretations on DNA conformation on the "net" oligonucleotide spectrum. This would be the rigorous process to follow. But, even if they do not propose this correction, the authors should at least show and suggest recording of a protein CD spectrum so that the users can judge by themselves which of the peaks recorded are exclusively due to the DNA and which ones might also result from the protein itself, so that they do not misassign their peaks and misinterpret their data on DNA conformation.

Our Response:  ADAAD, bands/peaks are observed at -212 nm and -222 nm.  ATP also gives bands at 197 nm, +210 nm, -222 nm, -247 nm and -270 nm.  These must be subtracted from the spectra of DNA + ADAAD + ATP to obtain the “net” conformation of the DNA in the presence of the ligands. 
Therefore, CD spectra for buffer alone, buffer + ATP alone, buffer + ADAAD alone, and buffer + ADAAD + ATP is recorded.  Then CD spectra for buffer + DNA is recorded, followed by buffer + DNA +ATP and finally, Buffer + DNA +ATP +ADAAD is recorded.  To calculate the conformation change induced in DNA due to ADAAD and ATP, the CD spectra of buffer + ATP +ADAAD is subtracted from buffer + DNA+ATP+ ADAAD.  This explanation is included in protocol step 7.7.

2. In several cases (lines 278, 291, Figures 3C, 5C) there is a mention of a negative or positive peak at 210nm, although inspection of the relevant figures reveals the absence of any signal in this region.

Our Response:  The CD spectra reading at 210 nm is very high in these cases.  If it is plotted, then the other peaks would not be visible.  Therefore, for plotting purposes, the 210 nm peak was removed.

B. Minor points
Line 124 Give some examples of buffers and materials that should not be used in CD. 

Our Response:  In the revised manuscript we have indicated that buffers with chlorides and citrates should be avoided.

1.1 Buffers for CD spectroscopy must not contain any materials that are optically active and should be as transparent as possible.  Buffers with chlorides and citrates must be avoided.

Line 177 Instead of "Setting up the baselines" with sth like "Preparing mixtures to record baseline spectra” 

Our Response: We have revised the manuscript as per your suggestion. 

Line 186 "Preparing reaction mixtures to record CD spectra" should have been a more appropriate heading 

Our Response: We have now changed this heading to “Setting up the experiments to record CD spectra”.

Line 249 and Table 1 It is advisable to include in Table 1 the scores of the prediction methods QGRS and Mfold so that one can get an idea of how strong is the predicted result.

Our Response: We have now included the scores of the QGRS and Mfold in Table 1.

Figures 1C and 1D The spectra shown for GECE+ATP+ADAAD are not identical in the two figures, as they should have been.  This oversight should be corrected.

Our Response: Figure 1D data was generated using purified GST-tagged ADAAD.  After purification, the GST tag was removed using PreScission Protease.  In Figure 1C and all other figures, 6X His-tagged ADAAD purified using Ni+2-NTA affinity chromatography was used.  Therefore, the CD spectra of ADAAD and 6X-His ADAAD are not identical.  We have now clarified this point in the revised manuscript. 

