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Oct. 15, 2015

Dear Dr. Nam Nguyen,

We have uploaded a revised version of our manuscript “Integration of wet and dry bench processes optimizes targeted next-generation sequencing of low-quality and low-quantity tumor biopsies” that addresses the requested editorial revisions and reviewer’s comments. These revisions are detailed point-by-point as follows, copied from your original email. 

Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

We have proofread the manuscript.

QC Report 8/17/2015 -

1. This article is essentially a tutorial video providing demonstration of the authors' next generation sequencing system for tumors. While discussion of the merits of the approach is to be expected, it is nevertheless essential to avoid branding and biased language that gives the impression of an advertisement or brochure. 
We have revised the manuscript to remove biased language and branding.

2. Academic writing does not typically speak in terms of clinical "needs." This type of language should be avoided throughout the entire document. Please also eliminate the use of the phrase “push-button”.

We have eliminated the term “need” and “push-button” and revised other content that should reflect a more academic style.

3. The Discussion section fails to achieve a balanced or neutral tone. Particularly troublesome phrases and sentences from the discussion are listed below:
-“Further, many of the targeted NGS cancer panels that have been reported are compilations of disaggregated workflows, disparate reagents, and generic data analysis pipelines6” This description of other panels comes from the authors’ own work, and requires a neutral citation.

The sentence was removed.

-“Other targeted NGS methods lack this combination of features, flexibility, capabilities, and workflow integration.”

This sentence has been removed.


-“After sequencing, the “push-button” bioinformatics suite can be run on a desktop computer without the need for an onerous computing infrastructure, niche bioinformatics expertise, or extensive support by information technology specialists.”

The sentence was revised to remove the words “push-button” and the word “onerous”.

-“This limitation, however, is also a strength as the panel only targets evidence-based, actionable content that is of the highest interest to clinical laboratories.”
This sentence has been revised.


-“These opportunities…” “Opportunities” is commercial, not academic, language.
We have removed the word “opportunities”.


-“This proactive approach saves not only the expense of processing the sample through the downstream procedures and expedites troubleshooting, but, more importantly, saves time that would otherwise be lost by repeatedly sequencing a sample that is destined to fail.”
This sentence has been removed.


-“The approach described here is responsive to each of these needs.” 
This sentence has been removed.


-Please eliminate references to “needs,” which is not typical academic language. 
The word “needs” has been removed.


-Four paragraphs of advantages compared to other technology is excessive. Please condense the first four paragraphs of the discussion into a balanced description of the significance compared to other technologies, with appropriate, neutral citations.
The first four paragraphs have been condensed into a balanced description. 


-The last paragraph of the discussion should be deleted, as it does not address any of the required discussion items and merely lists, again, the advantages of the platform.


The last paragraph was deleted.

Reviewers' comments:

Editor’s Note: We do not require in depth or novel results for publication in JoVE, only representative results that demonstrate the efficacy of the protocol. However, please ensure that all claims made throughout the manuscript are supported by either results or references to published works.
Claims are supported by the results presented or published works. 


Reviewer #1: 
Manuscript Summary: 
The authors presents a cross-platform system which integrate bench work and data analysis. The system was shown to be sensitive (400 amplifiable copies), flexible (able to accommodate new gene and new platforms), repeatable, and time-saving (one day library prep). A unique aspect of the system is that it incorporates pre-analytical quality control results into the variant calling algorithms, though the authors did not elaborate on this.

Major Concerns:
Some performance characteristics of the system was not discussed, the authors should discuss false positive rate of the assay. Analytic sensitivity for indels and amplifications was also not discussed. 

Performance characteristics of the system, including false positive results and sensitivity for indels, are discussed in lines 410-417. Analytic sensitivity (LOD) and results for CNVs are discussed in line 401-403 and shown in Figure 5.  

Note:  Numbered line references apply to the “Simple Markup” view in Microsoft Word. 

Minor Concerns:
The authors should give specific examples on how pre-analytic QC results affects variant calling.
Specific examples are provided in the Discussion, line 537 and Figure 3, and line 393.

Additional Comments to Authors:
N/A



Reviewer #2: 
Manuscript Summary: 
Houghton and co-authors, all employees of Asuragen, describe the protocol for a sample-to-genotype experimental and analytical pipeline for generating data on a panel of cancer genes. This approach includes amplification of 46 target loci that may contain potentially actionable genetic mutations. It can be applied to small and difficult FFPE samples. Importantly, the method collects PCR copy number data at the amplification step and then integrates this information at the computational step of calling genotypes.

Major Concerns:
The protocol was reasonably well written and will almost certainly become clearer with an accompanying video. My main concern with this protocol is that it requires proprietary reagents and software to perform. This protocol, as written, will likely be of no value to the community unless they become a customer of Asuragen. It reads like product literature for a cancer panel product they are developing and that is probably how the authors envision this.
In principal, I don't have any objection to this. The product appears to be useful, especially the integration of inferred copy number of target regions with genotype calling from the amplicon sequence data. However, I would recommend, for the sake of full understanding and making the protocol reproducible by the community, that the authors replace Table 4 with the components of each of the products. Also, the authors should describe, at pseudo-code level, how the inferred copy number is used in the genotype calling.

The assay is available for any laboratory to execute the protocol as described and reproduce our results.  This includes the provision of specific control samples (both residual clinical FFPE and synthetic DNA) that are detailed in the manuscript.  The commercial context for the assay was discussed with Nandita Singh at JOVE after the invitation to submit, and the suitability of the article within this context was agreed upon prior to submission of the manuscript. 

The description of how the inferred copy number is used in the genotype calling is described in lines 509-512.

Minor Concerns:
1. Table 4 has many blank rows in the copy of this manuscript I received.
The blank cells in Table 4, now renumbered as Table 1, have been removed.


2. Table 5 (renumbered as Figure 6) provides a useful description of minimum sample input requirements. In this figure or the text, the authors should put this in context with other, similar approaches. What are the input requirements for accurate genotyping using hybridization-based capture, for example?
This has been explained in the text in lines 513-515.

Additional Comments to Authors:
N/A

Reviewer #3: 
Manuscript Summary: 
This manuscript outlines a new proprietary technology (available as a commercial kit) that enables the assessment of mutation status and copy number alterations in a select panel of 21 genes from difficult samples (either FFPE or FNA specimens, for example). The authors demonstrate robust detection down to nanogram quantities of DNA. This approach should be of interest to those in clinical labs assessing mutation status in the specific genes offered in the kit in difficult samples.

Major Concerns:
My biggest concern is that the methodology in this manuscript is not explicitly described, so that others could not adopt the techniques and technology to other problems. This is somewhat understandable, as this is a commercial kit, but it does limit it's broad applicability.
As mentioned above, the assay is available for any laboratory to execute the protocol as described and reproduce our results.  This includes the provision of specific control samples (both residual clinical FFPE and synthetic DNA) that are detailed in the manuscript.  The commercial context for the assay was discussed with Nandita Singh at JOVE after the invitation to submit, and agreement of the suitability of the article within this context was agreed upon prior to submission of the manuscript. 



Minor Concerns:
1. The first table mentioned (line 130) is Table 4. Standard convention is to label the tables consecutively in the order that they are mentioned in the manuscript, so I would recommend renumbering the tables.
As requested, the tables have been renumbered.

 
2. The authors in step 1.2 make a total of 9 ul of master mix per sample, then aliquot exactly 9 ul of master mix into a 96 well plate. To avoid pipetting errors, they should state that extra master mix should be prepared to avoid shortages due to pipetting. This same issue occurs several additional times in the manuscript.
This is now explained in lines 130-131, 175-176 and 270-271.


3. For step 1 (DNA quantification), no mention is made of the fact that this requires a real time PCR machine other than one line in step 1.8 stating that it should be analyzed with the qPCR software. This should be stated up front.
This is now stated in lines 119 and 120.


4. For steps 1.8-1.10, it would be helpful to include representative figures demonstrating what an acceptable curve and a failed curve look like.
We have included a new Figure 1 which shows representative examples of a failed and acceptable calibration curve.

5. I realize that the abstract says "targeted NGS", but it would be nice to state that they are looking at a limited oncogene panel here. Targeted can be interpreted in many ways, whereas a "targeted 21-gene panel" much more accurately describes their assay.
We have used the phrase "targeted 21-gene panel" as recommended.

Thank you for the helpful editorial feedback.  We look forward to finalizing the manuscript. 
Sincerely,
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