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29 July, 2020

Dear Editors, 

My coauthors and I are pleased to submit our revisions and responses for our manuscript titled “Preparation of virus-enriched inoculum for oral infection of honey bees (Apis mellifera)” for further consideration in The Journal of Visualized Experiments.

[bookmark: _GoBack]We are grateful for the insightful suggestions and comments provided by all four reviewers and have made the suggested revisions throughout to improve general clarity and expand upon the applicability of the protocol, especially with regards to the appropriate viral targets. Please see the text below for a line-by-line response for all editor and reviewer comments. 



Sincerely yours,
[image: C:\Users\Adam\Box Sync\Presentations\Letterhead and ppt templates\dolezal signature.jpg]

Adam G. Dolezal
Assistant Professor
Department of Entomology
College of Liberal Arts and Sciences Administration
University of Illinois at Urbana-Champaign
505 S Goodwin Ave
320 Morrill Hall | M/C 118
Urbana, IL 61801
217.300.6762 | adolezal@illinois.edu












Author note: reviewer/editor comments in black, responses from author in blue.

Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
The manuscript has been carefully checked for spelling and grammatical errors. 

• Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
1) Some examples NOT in the imperative:1.6, 1.6.1, 2.7.1, 3.2

Tense issues have been addressed throughout the protocol section and one additional “Note” has been added.
 
• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
2) Notes cannot be filmed and should be excluded from highlighting.

The highlighted sections of the protocol present a narrative following the extracted larvae through their injection, development, and eventual harvest for use in bioassays. No notes were included in the highlighted sections.

• 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): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

The discussion currently fulfills all five of the listed requirements and has been updated to expand upon some of the limitations mentioned by the reviewers.
 
• Commercial Language: JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are Combitip,
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.

This issue has been fixed, Combitip has been replaced with “multi-dispenser tip.” 

• 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]."

Not applicable. 

 

Comments from Peer-Reviewers:



____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
clear and complete

Major Concerns:
none

Minor Concerns:
Line 55: Not only winter losses, they can cause losses also during active season. Please revise the sentence.

The sentence has been revised to clarify this point, as follows (Lines 54-56):

“These viruses can cause an array of negative effects in honey bees including reduced brood survival, developmental defects, and paralysis that can lead to total hive collapse both before and after overwintering periods3–5"
 
Line 266: TES = please give full name.

We are happy to comply with journal style guidelines for listing chemical names and have revised to define TES as “Tris-EDTA-salt”, the long form of its abbreviation and the most commonly encountered full name; see line 312. However, the full names are currently still not used (TES: (2-[[1,3-dihydroxy-2-(hydroxymethyl)propan-2-yl]amino]ethanesulfonic acid) and EDTA: (ethylenediaminetetraacetic acid)) due to their length. If required, we would be happy to make the necessary changes to fit style guidelines. 

Line 330 and following: Cold room: what do you mean? +2 +4°C? Please clarify.
It was a 4 ºC room, now clarified in the text line 336. 


Reviewer #2:
The manuscript entitled 'Preparation of virus-enriched inoculum for oral infection of honey bees (Apis mellifera)' gives extremely important protocol that will ensure many necessary investigations related to honey bee viruses in future. I have never seen such detailed protocol and I am glad that I had an opportunity to read it and to give recommendation to its publishment.

We appreciate the reviewer’s time in reviewing and their suggestions for improving the manuscript.


I have only minor suggestions related to the specific terms. In fact, I would suggest to write:

- "comb cell" instead only "cell" (at least in lines 98, 142, 153, 216, 230, 421, 426) in order to differentiate biological cell from comb cell made of wax.

- line 154: 'wax capping' instead of 'wax cap'

- line 421: 'comb cell capping' instead of 'cell cap'

- line 422: 'wax capping' instead of 'wax cap'

The four proceeding changes have been added throughout.

- 'concentration' instead "enrichment" 110, 542,

Changed as suggested.

Figure 3. should present a photo instead of drawing
We believe that the diagram allows for easier presentation of the setting and components involved with the cage assay; while photos can be helpful, in this case we were unable to produce a particularly high-quality image. We also remind the reviewer that the real setup will be filmed for the final version. We feel the diagram in the text will pair well with a video showing the setup.

Reviewer #3:
The article entitled "Preparation of virus-enriched inoculum for oral infection of honey bees (Apis mellifera", describes a scientific method to produce high titers of honey bee viruses with less labor. The article is well written and relevant and it will improve our current knowledge in the field.
The methodology is not new, it is an adaptation from previous efforts found in the literature. The novelty in my view is the minimization of labor found in the previous effort that relies on manual extraction of honey bee pupae. The mass extraction of larvae is well spread among the honey bee research community, however, I personally never saw it published in a detailed way as this manuscript.
The protocols described in this manuscript will help to minimize inconsistencies from the past and advance the honey bee virology field.

We appreciate the serious consideration the reviewer gave the manuscript.

After reading the article, there are a couple of considerations to be addressed before publication.

In the article, the authors mention their preference for the first method of larvae extraction "Mass bee extraction, option 1". I agree with many aspects of the argumentation, however, it is necessary to mention the downside of the method and one of the reasons people don't use it frequently. The method makes it impossible to know if the larvae/pupae were previously varroa mite-infested. Depending on the experiment and the research question studied, the researcher might want to know for sure if the larvae/pupae were infested with varroa previously. Especially if you are trying to work with a sample as clean as possible from cross-contamination with other viruses and protein components from the larvae response against the viruses.
My suggestion is to discuss this in the text.

This is an excellent point that highlights the value in having multiple different approaches available for different needs. We have revised the section of the discussion concerning the self-removal process to reflect this consideration and the necessity of controlling mite loads if this approach is used. See lines 564-568, quoted below for convenience:

“The main limitation of this method is that there is no way of guaranteeing that the self-removed larvae were not previously Varroa-infested. Regular mite treatment and monitoring of source hives can minimize this risk, but some larvae still may have had some level of Varroa parasitization. Manually removing pupae individually, however, allows the user to observe if any mites are present in the cell of a given pupa.”

Inline 326 - the choice of using chloroform.
This is more of a suggestion/comment. Chloroform is a risky choice here. The literature cites several examples of virus purification protocols using chloroform because picornaviruses don't have lipid membranes and can survive the treatment. However, there are cases in the literature where the chloroform treatment can damage the virus without losing replication abilities. For example, Echovirus 7, a hemagglutinating strain, can lose its hemagglutination capability when extracted using chloroform without losing its replication capability. Therefore, the researcher might be working with a handicap virus particle in his research without knowing, and that could be involved in the different virus titers observed in co-infections. Are these real or the result of the extraction protocol? Would these changes affect the pathogenesis of this virus in vivo?
Also in the article, you are calling this protocol for honey bee viruses. Which one? There are newly discovered honey bee viruses belonging to the Bunyavirus family (enveloped virus particles) that certainly would not be recovered using the protocols described in this manuscript. My advice is to restate this specifying the restrictions.

This is another very helpful suggestion. The reviewer is correct; the protocol was originally developed for bee viruses belonging to Picornavirales and additional testing and calibration would be required to determine if chloroform can recover enveloped viruses without damaging them and rendering them non-infectious in the process. We have revised the discussion and included a note in the protocol to clarify this distinction. See lines 585-588 and 306, quoted below for convenience:

“It is important to note that this protocol was optimized and tested using non-enveloped viruses in the order Picornavirales (e.g., Israeli acute paralysis virus, deformed wing virus). Different strategies to isolate viral particles should be followed when working with enveloped viruses44. ” 

“NOTE: This protocol has not been tested for the recovery of enveloped viruses.”

Online 381 what do the authors mean by "DNA treatment"? DNAse treatment after RNA extraction?
The reviewer is correct, this was a typo; it was supposed to be DNAse treatment, fixed.

Reviewer #4:
Manuscript Summary:
RNA viruses threaten honey bee colony health. Experiments to understand the effect of viruses on honey bee physiology require the ability to produce virus particles for experimentation. Authors provide novel method of producing mass quantities of honey bee virus to be used in future studies. Authors claim that a major advantage of these novel methods is that it reduces the introduction of unknown variables which may confound experiments and results. Authors are cautious and state that these methods cannot replace large-scale field studies at the colony level. This manuscript outlines methods detailing every step of the virus amplification and inoculum stock preparation process, including larvae collection and virus propagation, extraction, and enrichment, as well as viral treatment in the form of cage-feeding experiments.

The methods are clearly described and of great interest to bee virus researchers. I appreciate that authors cautiously present drawbacks of the methods. Authors also provide helpful hints for sourcing materials as well as vital information regarding safe disposal.

Major Concerns:
No major concerns

Minor Concerns:
L 148:mention 8 days is the time just before larvae will pupate (to bring biological perspective)

Revised as suggested, see line 151.

Figure 3: check quality of graphic
A non-vector graphic was accidentally uploaded, this has been addressed.
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