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Dear Chief Editor:  

I am resubmitting here with the revised manuscript entitled “Gene Mining and Sequence Analysis of Purine Nucleosidase Based on RNA-Seq” along with the coauthors Fenfang Wu, Shiping Hu, Yun Ran, Xiaoni Chen and Shan Lin. 

    We thank you and reviewers for the critical feedback. We are delighted to be given the opportunity to revise our manuscript. The valuable comments helped us with the improvement of structure and focus of the manuscript. Please do forward our heartfelt thanks to these experts. 
We carefully considered the comments offered by the reviewers, and the amendments have been combined into the revised manuscript. The modifications in the revised manuscript have been highlighted red. In addition, we have listed these modifications and changes below for your checking. We believe that the new revision reads more smoothly and the significance of our work can be conveyed more effectively.
    We attach herein our responses to the reviewers’ comments/questions, and please find it as below.
    Many thanks for considering our contribution. We hope this revised manuscript will meet the standard of your journal.
    If you have any questions about this revision, please feel free to contact me, thanks.
Best regards.
Dr. Shan Lin 

Department of Central Laboratory, 

Shenzhen Hospital,

Beijing University of Chinese Medicine,

Shenzhen 518100, Guangdong, China,

biotechlin@foxmail.com, 

Phone number: +86-755-89911830, 

Fax number: +86-755-89911830.

PS1: List of changes in the revised manuscript

The changes which have been made in manuscript are listed as follows:

1. Page 1, line 28; page 2, line 47, “(Ophiocordyceps sinensis)” has been added behind Caterpillar fungus.

2. Page 1, line 32, “PN” has been modified to “purine nucleosidase (PN)”.

3. Page 2, line 48-50, “Caterpillar fungus is a worm and fungus combined mixture, and found on the Tibetan plateau in the southwestern China, which Hirsutella sinensis is parasitic on the caterpillar body” has been added. 

4. Page 3, line 107-108, “Prepare inoculation by 10% seed medium (add 10 ml seed medium into per 100 ml fermentation medium)” has been modified to “Prepare inoculation by 10% fermentation medium for scale-up culture (add 10 ml medium into per 100 ml medium)”.
5. Page 3, line 127, “see Table of Materials” has been removed.

6. Page 4, line 142-145, “Sequence the library by Illumina HiSeq™ 4000 with paired-end sequencing.  Filter dirty raw reads from the raw sequence data to obtain the clean data. Adopt denovo assembly to get Unigenes with least Ns and cannot be extended on either end.” has been added.
7. Page 4, line 147-149, “Align Unigene sequences by blastx to protein databases like nr, Swiss-Prot, KEGG and COG (e-value<0.00001). Retrieve proteins with the highest sequence similarity with the given Unigenes along with their protein functional annotations” has been added. 
8. Page 6, line 252, “WISS-MODEL” has been modified to “SWISS-MODEL”.

9. Page 7, line 265, “by Primer Express” has been added.
10. Page 8, line 345-347, “Caterpillar fungus is a fungal parasite on the larvae of Lepidoptera, and it is an invigorant in Chinese tradition and honored as one of the three greatest invigorants together with Panax and Pilose antlers” has been added.
11. Page 10-12, references 5, 24, 30 have been added.
PS2: Responses to the editor and reviewers’ comments 
Reviewer #1:
Accept
Response: Dear reviewer, thank you so much for your evaluations on our paper.
Reviewer #2:
Manuscript Summary:

Since the first review round of the paper on "Gene Mining and Sequence Analysis of Purine Nucleosidase Based on RNA-Seq" the manuscript still lacks a lot of data.

Response: Dear reviewer, thank you so much for your evaluations on our paper, the manuscript has been improved according to your valuable comments, and careful modifications have been made and combined to the revised manuscript.

Major Concerns:

Question 1: First of all, in the Abstract, the scientific name of the caterpillar fungus should be used. While the fungus is now named in the introduction I would recommend focusing more on the fungus and its traits than discussing TCM in detail. The same is true for the discussion e.g. in L366: why can this be just used for TCM and not for other applications? Please define PN not only in the summary but also in the Abstract and Introduction to increase readability.

Please reference all the databases used with the right literature reference. I did check for example for Swiss Model and the references are not cited in your manuscript. 
Response: Thank you for your valuable comment. Follow your advice, the scientific name of the caterpillar fungus (Ophiocordyceps sinensis) has been used in the Abstract. Furthermore, we have focused more on the fungus and its traits in Introduction and Discussion. Moreover, this not only can be used for TCM, but also for other applications. In addition, we have defined PN not only in the summary but also in the Abstract and Introduction to increase readability. Meanwhile, we have added the references for Swiss Model and checked all the databases used with the right literature reference.
Question 2: The figures 1 and 3 are still of very poor quality. The table of materials needs a lot more formatting to increase readability. Figure 1 Please calculate a Bootstrap consensus tree with the highest log likelihood and describe the precise method and values used. Figure 4: please include a In the protocols I find a lot of things confusing and not well documented. (see comments below). Especially the steps between sequencing and the final annotation are missing and are crucial steps which are also important to understand the final results. Crucial information such as Data cleaning are also missing.
Response: Thank you for your valuable suggestion. We have tried our best to increase the quality of Figure 1 and 3, and ensure they meet the requirements required for publication. Furthermore, we have used MEGA 4.0 to calculate the Bootstrap consensus tree of the sequences in Figure 1 (500 replicates; seed=64238) with the highest log likelihood. Moreover, we have refined the crucial steps in the Protocols, and complemented the crucial steps between sequencing and final annotation, as well as rewritten 1.2.8 and 1.2.9 section.
Minor Concerns:

Question 3: L100: please rewrite the medium section (1.1.1. and 1.1.2) and use one name for the medium or two if they are not the same. At the moment it doesn't make any sense if the seed medium and the fermentation medium are made from the same but then for a 10 % medium it is diluted with fermentation medium? 

Response: Thank you for your valuable suggestion. We have rewritten the medium section (1.1.1. and 1.1.2) and use one name for the medium. The growth state of mycelia is variable when the volume of medium increased. In addition, inoculation was prepared by 10% fermentation medium for scale-up culture.
Question 4: L109: Please explain how?
Response: Thank you for your valuable comment. After 10 days of asexual reproduction, the fermented medium was centrifuged, and the supernatant was discarded after centrifugation. Subsequently, the mycelia were suspended by adding 100 ml ultrapure water for 3 times, and supernatant was removed by centrifugation. Then, the cleaned mycelia were grinded into a powder using liquid nitrogen. 
Question 5: L113: don't you mean pellet here? biomass? where do you add the water to?
Response: Thank you for your valuable comment. Biomass of mycilia was harvested by centrifuging the fermented medium. Subsequently, ultrapure water was added to resuspend the harvested mycelia for cleaning.
Question 6: L124: Either use no names of kits and mention all of them in the table of material or mention all in the text. In the text mention what kind of technique e.g. mRNA enrichment; add how much total rna; how do you control your successful RNA extraction, mRNA enrichment, library prep?
Response: Thank you for your valuable suggestion. We have mentioned all of them in the Table of Materials. In addition, beads with Oligo(dT) are used to isolate poly(A) mRNA after total RNA is collected from eukaryote. Fragmentation buffer is added for interrupting mRNA to short fragments. Taking these short fragments as templates, random hexamer-primer is used to synthesize the first-strand cDNA. The second-strand cDNA is synthesized using buffer, dNTPs, RNaseH and DNA polymerase I, respectively. These steps might be generally considered routine operations, and so they are not covered in great detail.
Question 7: L128: refer to your kit. 

Response: Thank you for your valuable suggestion. UltraTM RNA Library Prep Kit (NEB, United States) has been referred to generate sequencing libraries.
Question 8: L142: it should be added what kind of sequencing platform, paired end etc. 

Response: Thank you for your valuable comment. The library was sequenced by Illumina HiSeq™ 4000 with paired-end sequencing in BGI. This part of the explanation has been combined to the manuscript.
Question 9: L150: Especially also for this step it is necessary to know which platform was used, which parameters. As you receive already annotated files- please refer to the software used. 

Response: Thank you for your valuable suggestion. The BGI platform was used to conduct the sequencing and de novo assembly. Blastx alignment (evalue < 0.00001) between Unigenes and protein databases like nr, Swiss-Prot, KEGG and COG is performed, and the best aligning results are used to decide sequence direction of Unigenes. In addition, annotated files are in Excel format, and Microsoft Office software was referred.
Question 10: L245: Don't you mean Swiss model? 

Response: Thank you for your valuable comment. We apologize for the spelling mistake. Indeed, we mean SWISS-MODEL.

Question 11: L257: with which software`? 

Response: Thank you for your valuable comment. Primer Express was used to design primers, and it was mentioned in the Table of materials.
Question 12: L343: refer to report examples.

Response: Thank you for your valuable suggestion. References have been added behind the description.
Reviewer #3:
After revision, the manuscript matches the standard for publishing in Jove.
Response: Dear reviewer, thank you so much for your evaluations on our paper.
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