Response to Reviewers

> Own responses are highlighted in blue. All line number refer to the document in track-change mode.
This is a description of a protocol for amplifying a gene from RNA and performing multiplex sequencing on MinION. The motivation for the protocol is quite obvious and the method appears to be robust will care taken to optimise the amplification including the application of touch-down thermocycling conditions. The protocol focuses on the laboratory methods yet some analysis results are presented in the representative results section.

> We thank the reviewer for their positive feedback to our work.

Major comments:

There is significant detail lacking on the bioinformatics processing and results including demultiplexing
results are presenting without methods. This protocol would be significantly strengthened by adding a section on analysis of amplicon sequencing using MinION as this will likely be a very popular method in future especially with the imminent introduction of the Flongle and potential to displace Sanger sequencing for this kind of work. In the current state usable results could not be reproduced by anyone not familiar with analysis of nanopore data. For example, calling the dominant base from a pileup will not be sufficient with nanopore data for best SNP calling accuracy. Citing a previous paper is not sufficient due to the fast pace of change in the analysis of nanopore sequencing, e.g. Poretools is cited but is not usable on current basecalls. There are other considerations such as adapter trimming, demultiplexing settings and primer binding site masking that must be included.

> We absolutely agree with the reviewer that the bioinformatics processing of MinION data is an important part of the workflow. At the same time, this aspect of MinION sequencing is moving at an extremely fast pace, and thus any detailed protocol of this aspect of the work will most likely be outdated by the time the paper is published. Also, for us this is not the focus of this manuscript, which rather serves to show the practical use of the MinION sequencing device, and not the downstream analysis, which certainly would warrant a detailed publication on its own. Nevertheless, we have tried to add some general comments in the representative results section towards the downstream bioinformatics analysis. Further, we have removed the citation of Poretools as suggested by the reviewer. 

> line 93: “Data analysis cannot be discussed due to space limitations, although some basic directions are provided in the representative results section; however, the interested reader is referred to a previous publication 11 for a more detailed description of the workflow we used, as well as to publications by others 12-14 for detailed information regarding the analysis tools used in this workflow.” 
> line 361: “In the case of our representative experiment, a subset of 10,000 reads was selected for further analysis. To this end, the fastq files generated during the sequencing run were further processed in an Ubuntu 18.04 LTS environment, and demultiplexed using flexbar v3.0.3 with parameters optimized for demultiplexing of nanopore sequencing data (barcode-tail-length 300, barcode-error-rate 0.2, barcode-gap-penalty -1) 12. After demultiplexing, read mapping and consensus generation can then be done using a number of different tools, but a detailed discussion of the bioinformatics aspect of nanopore sequencing goes beyond the scope of this manuscript. However, in the case of our representative results, read mapping to a reference sequence was performed using Geneious 10.2.3. Of the 10,000 reads analyzed, […]”
 
I would like to see some discussion about attempts to streamline the protocol as three-rounds of PCR is quite significant for a field method. Was a single PCR attempted using barcoded primers and if so why was this not the favourable method?

> The reviewer is correct in that three rounds of PCR represent a quite significant work load for a field method. However, in our experience it was necessary to run nested PCRs in the field, even for primer sets that worked well in a single PCR round under laboratory conditions. Similarly, we have made the observation that adding the barcode adapter to the first primer set leads to amplification problems under field conditions, at least in our hands. We now comment on this in the manuscript:

> line 475: “Indeed, in our experience in Liberia and Guinea with this technology nested protocols were required under field conditions with field samples even for primer sets which allowed amplification of targets from laboratory samples and under laboratory conditions with a single round of PCR (7 and unpublished results).”

Minor comments:

41 Raw read accuracy or maybe accuracy is lower than short-read sequencing platforms

> We have rephrased the sentence as suggested by the reviewer.

> line 44: “Raw read accuracy is lower than with other sequencing platforms”

78 increasing sample throughput

> “sample” has been added as requested.

> line 83: “thus increasing sample throughput”

143 Why is there two DNase treatment steps are they both required?

> The DNase treatments are part of the respective kits for RNA extraction and reverse transcription. Whether or not both steps are absolutely required for the protocol to work is something that we have not specifically investigated, but since these steps add a very limited amount of work, we believe that this is of little consequence.

180 Pipette or pipet?

> We have made the spelling of “pipette” consistent throughout the manuscript. 

180 Consistency between units s and min in line 185

> We have made sure that we follow the JoVE style guide, which requires the use of “h”, “min”, and “s” as abbreviations for hours, minutes, and seconds, respectively, throughout the manuscript. 

204 Annealing temperate of 71°C?

> This is correct. 

324 Assume you mean 1.4 M reads?

> The reviewer is right, this was a typing error and has been changed accordingly.

> line 357: “we obtained approximately 1.4 million reads during such a 14 h run.”

332 Include the demultiplexing stringency here is that 87% requiring a single barcode to be detected?

> Unfortunately, we are not entirely sure we understand the reviewer’s comment in this instance. Demultiplexing was done using Flexbar with a barcode-error-rate of 0.2 and a barcode-gap-penalty of -1. This allowed us to assign 87.6% of the reads to a sample. We have made sure that this is specified in the manuscript.

> line 363: “and demultiplexed using flexbar v3.0.3 with parameters optimized for demultiplexing of nanopore sequencing data (barcode-tail-length 300, barcode-error-rate 0.2, barcode-gap-penalty -1)”

> line 373: “Demultiplexing of reads allowed the assignment of 87.6% of the reads to one of the 10 barcodes/samples analysed.”

347,390 ionic

> This has been changed as requested.

> line 388: “An ionic current simultaneously passes through the pore [...]”

> line 431: “[...] resulting in modulation of an ionic current [...]”

409 Cite Rang 2018

> We have added a citation to Rang 2018 as suggested by the reviewer.

411 Cite

> We have added a citation to the text at this point as requested. However, since the paper cited substantiates the statement made only with theoretical considerations, we have at the same time weakened it somewhat.

line 452: “However, high read depth can compensate for these inaccuracies, and a recent study suggested based on theoretical considerations that a read depth of >10 might increase overall accuracy to >99.8% 21.”

Figure 1 is missing the helicase which is an essential element of the sequencing system

> We agree with the reviewer that the helicase is an essential element for the nanopore sequencing system, and have, therefore, we adjusted figure 1 accordingly.


Reviewer #2:

In this manuscript entitled "Sequencing of mRNA from whole blood using nanopore sequencing", the
authors described detailed protocols of the entire procedures ranging from sample preparation to sequencing run. This is an interesting and well written protocol with some supporting data for sequencing quality. However, to increase the clarity of the protocol, the author need to explain the strategies for designing of primer set 2 used in section 3.3 and why to add 1D2 adapter and barcode adapter in section 5, or include these in the discussion section.

> We appreciate the positive assessment of our manuscript, and have addressed the constructive criticisms of the reviewer as detailed below. 

> The design strategy for primer set 2 and the barcode adapter is explained in section 3.3.

[bookmark: _GoBack]> line 221: “Primers in this set consist of a target sequence-specific region to allow binding of PCR products generated in step 3.2 (inside of the primer set 1 sequences), as well as an adapter sequence that is used as target in the subsequent barcoding PCR reaction (cf. section 4).”

> With respect to the adapters, we now explain their purpose in the discussion (despite its name, the barcode adapter is not used for barcoding of different samples with different barcodes, which happens before the library preparation, but acts at a much later step of the 1D2 library preparation):

> line 456: “The use of 1D2 technology as described in this protocol, which is based on the addition of the 1D2 and barcode adapters (cf. section 5.5) that result in both strands of a single DNA molecule being sequenced by the same nanopore, increases read accuracy since information from both DNA strands can be used for sequence determination.“
