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Dear Dr. Alisha DSouza,
thank you very much for your e-mail.
We highly appreciated the Editorials and Reviewers’ comments, which were valuable and helpful for revising and improving our manuscript. We have carefully replied to their comments in the following point-by-point scheme.

Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Response: Thank you for your comment; we performed a thorough proofreading of the manuscript and corrected some errors.

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
1) 2.2: how is the washing performed?
Response: we included in the revised manuscript the following details regarding the washing: "Washing procedure: put an aliquot of paramagnetic microparticles in a 1.5 ml Eppendorf tube (maximum 50 µl/tube), add 500 µl of HB and mix three times by gently pipetting, apply magnet, separate clear supernatant, immediately add 500 µl of HB and repeat the procedure for a second washing step. After removing the supernatant, immediately add the HB, in order to avoid beads drying, as advised by the manufacturer."
2) 2.3: In HB?
Response: yes, we specified this in the revised manuscript. 
3) 2.5: Describe magnetic separation in more detail.
Response: thank you for this comment. We added the following description in the revised manuscript: "to this aim, apply magnet to the side of the tube, wait until the solution is transparent, remove the solution by carefully pipetting, immediately add HB and gently pipette until the beads are homogeneously resuspended."
4) 2.6: 10 µM of DNA?
Response: yes, 10 µM of DNA. We specified this point in the revised manuscript.

• Protocol Highlight:
1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
Response: all the sub-steps are included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
Response: thank you for the comment. We have read the manuscript once more and find the narrative of the highlighted steps cohesive. 

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 
Response: thank you for the comment: We specify here below the paragraphs of the manuscript that address each of the highlighted points:
1) modifications and troubleshooting: 
"The core aspect of the method is the ability to discriminate a target DNA in the context of an excess of interfering non-target DNA, where target and non-target DNA only differ for one single nucleotide. Thus, the design of the probes and the hybridization conditions are critical to achieve a sensitive discrimination. The assay is designed in order to use universal colorimetric probes, so to be adapted to the detection of any point mutations of interest. However, it is possible that some minor optimization of the reaction conditions has to be carried out each time a new probe pair is designed for a new mutation."
2) limitations of the technique
"The assay is currently a lab prototype tested on synthetic DNA targets. The translation to the clinics requires the amplification of short portion of genomic DNA containing the target. As the assay needs single stranded DNA, which is readily hybridizable to the probes, it is advisable to amplify the target through a method that yields single strand amplicons. The latter can be obtained either via asymmetric PCR19, or by different isothermal amplification techniques20."
3) significance with respect to existing methods
"The sensitivity of the assay in detecting BRAFV600E mutation is of ≥ 0.5%, that is one BRAFV600E copy in 200 interfering BRAFwt copies. This correspond to 500 fmoles of the 100 pmoles of sample needed for the test, and it is an amount of DNA that can be obtained with a standard PCR. This sensitivity, obtained with a naked-eye readout, is comparable to that obtained with a fluorescence readout by some commercially available rt-PCR assays11, and is clinically relevant5. Moreover, this test does not need a step of allele-specific amplification11."
4) future applications
"Given the above, the test could reasonably find future applications in the detection of somatic point mutations in clinical diagnostics."
5) critical steps within the protocol.
"The only critical step that we envision in the method is step 2.17, where magnetic separation has to be done at 52 °C. In this step it is necessary to maintain the temperature of the previous washing step. This is needed because the assay is performed in very small volumes so, if magnetic separation is carried out without temperature control, the temperature will drop down very quickly, causing unspecific binding of non-target molecules to the beads. To ensure that this is not happening, check the color of the negative control, which has to be bright yellow at the end of the assay."
• Figures:
1) Fig 2A: Add a scale bar.
Response: a scale bar is present in the left down corner of the picture. It is black over a dark grey image and maybe poorly appreciable, but this is the original image from the microscope and it cannot be modified unless we use image-editing softwares. For the moment, I left it as it is, please let me know if you need me to modify it. 

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
Response: All the figures have been republished from a previous publication from an RSC Journal. This publisher allows the authors to freely republish the figures, provided that the correct acknowledgement is given with the reproduced material.
To see the editorial policy, please go to: https://pubs.rsc.org/en/content/articlelanding/2020/nr/c9nr10030j#!divAbstract and press "Request Permissions" :
"Authors contributing to RSC publications (journal articles, books or book chapters) do not need to formally request permission to reproduce material contained in this article provided that the correct acknowledgement is given with the reproduced material…. For reproduction of material from all other RSC journals and books: Reproduced from Ref. XX with permission from The Royal Society of Chemistry."
Accordingly, the sentence "with permission from The Royal Society of Chemistry" has been added to the previous description in the figure legend.

Comments from Peer-Reviewers: 

Reviewer #1:
I found that the paper is well written and it can be accepted in its present form
I have one query that there is no colour differentiation upon change in concentration. Authors may provide highly resolved figure.
[bookmark: _GoBack]Response: We acknowledge the Reviewer for its positive evaluation and for the comment. Figure 3 uploaded in the system is 1476 X 1041 pixels, horizontal and vertical resolution is 150 dpi x150 dpi. The colour difference that can be appreciated in this picture corresponds to that observed by eye (from dark red to orange). We are very sorry but we cannot envision, at least at this moment, any way to improve it.  

Reviewer #2: 
Manuscript Summary:
The protocol by Udayan and co-workers describes a colorimetric method to detect the single point mutation BRAFV600E. The point mutation detection is based on a colorimetric change induced by binding of functionalised gold nanoparticles with magnetic beads. BRAFV600E DNA target capture is achieved by the conjugation of complementary DNA probe to the magnetic bead to form a DNA-bead complex. A second DNA probe with a poly A tail is then incubated with the DNA-bead complex. Finally, functionalised gold nanoparticles that recognise the poly A tail of the second DNA probe are incubated and nanoparticle binding results in a colour change from yellow to red.

This work was previously reported by the authors for the detection of BRAFV600E (Nanoscale, 2020, 12, 2973) and KRAS (ACS Nano 2013, 7, 6, 5530-5538). The detection of BRAFV600E mutation is clinically significant, yet difficult. The simplicity of proposed method for BRAFV600E detection is appealing and could potentially be used as a simpler alternative to amplification-based approaches. The protocol is clearly structured and provides enough details to repeat the work. This reviewer recommends the publication of the protocol after addressing some comments listed below.

Major Concerns:
Although this work is a proof-of-concept demonstration, the assay is proposed for mutant DNA detection in complex samples (e.g., blood, liquid biopsy). The detection of target DNA in a complex samples is more difficult and can significantly impede the assay performance. It is questionable if the proposed assay would still be able to detect as little as 0.5% target DNA in a complex sample. It is suggested to include and comment on the steps required (e.g., sample preparation) to perform target DNA detection in complex samples in this protocol.
Response: we thank very much the Reviewer for its positive evaluation and this constructive comment on a very crucial issue. This comment allowed us to add a very important explanation in order to specific this point in the end of the introduction paragraph, where limitations of the method are highlighted. 
The added paragraph is the following: " This proof-of-concept method has been developed using synthetic DNA molecules. For its efficient translation to the clinics, it should be validated by using real-world samples amplified from patients' blood biopsies. We wish to highlight that the future application field of the method is not intended to be the direct analysis of unprocessed complex biological matrices, such as bodily fluids. From the latter, DNA needs to be extracted with standard methodologies, and then amplified and purified. Consequently, the starting material for the analysis will always be purified and amplified DNA, which is reasonably comparable, in terms of possible interfering substances, to a synthetic DNA sample, such as that used for the development of this method."
Minor Concerns:
-For clarity, it would help to cite the author's initial paper (ref. 18) at the start of the manuscript (e.g., introduction), so that the reader would be referred to this for more details.
Response: thank you for the comment, we added reference n°18 in the introduction (reference n°1 in the revised manuscript)

-In 1.2.8., the AuNPs concentration is measured by UV-vis spectroscopy. How is the concentration derived from an absorbance value? Is a calibration curve with known particle concentration required? Details about how to measure AuNP concentration should be provided.
Response: extinction coefficients of spherical AuNPs of various sizes have been published in a number of systematic studies. In order to determine AuNPs concentration from UV-vis data, we used published extinction coefficients. Furthermore, we spot verified the accuracy of such determination by independently measuring AuNPs concentration via inductively coupled plasma atomic emission spectroscopy (ICP-AES), and always found good agreement of results generated with the two techniques. 
In order to better specify this point, we added in the revised manuscript the sentence "In order to derive AuNPs concentration from the absorbance data, the Lambert & Beer’s Law (A=εbc) and published extinction coefficient for 40 nm AuNPs16 can be used."


