Dear Editor,
I am thankful to receive the helpful comments from three anonymous reviewers on our manuscript (JoVE50446R1) entitled ‘RNAi-mediated double-gene knockdown and gustatory perception measurement in honey bees (Apis mellifera)’. 
I have addressed the reviewers’ comments in our revision. Below is a point-by-point response that shows how I have dealt with each comment. Regarding the comments from reviewer 3, I made a conceptual figure for double vg and usp gene knockdown. I am pleased by the figure, because it exemplifies regulatory networks which can be revealed by multiple gene knockdowns. It emphasizes the importance and the power of this approach. Overall, I am very happy with the improvements that the revision has enabled us to make to the manuscript, and thank you for the helpful advice and recommendations.

With best wishes,

Ying Wang

School of Life Science,

Arizona State University

12/21/2012

Reviewer #1: 
Summary: 
The contribution by Wang and Amdam represents the demonstration and explanation of two unrelated methods in the honey bee: Injecting dsRNA to obtain gene knockdown and measuring gustatory perception via the proboscis extension reflex. These methods have been productively combined in another publication (Wang et al. 2012, #8 in the citation list) to obtain interesting results on the physiology of the honey bee, an emerging model species. Thus, the contribution is of significant interest to a potentially wide audience.

Minor Concerns:
1.) The text contains minor grammatical and spelling mistakes (e.g. page 3 at the beginning of the second paragraph: " In term of behavioral development?") and should be scrutinized for language, especially the usage of "the" and "a". 
The whole manuscript has been carefully checked for the grammatical and spelling mistakes. 

2.) Changing the use of existing acronyms (PER commonly stands for proboscis extension reflects and the authors change it to proboscis extension responsiveness) should be avoided.
PER has been used to stand for both ‘proboscis extension reflex’ (Lambin et al., 2001; Vergoz et al., 2007) and ‘proboscis extension response’ (Matsumoto et al., ; Felsenberg et al., 2011) in honey bees. We choose to use ‘proboscis extension response’ since it is also used in other insects such as Drosophila (Shiraiwa & Carlson, 2007).


3.) The table of the reagents/materials needs to be re-formatted.
It has been re-formatted.

Reviewer #2: 
Summary: 
The paper tried to describe methods for using RNAi to silence two different genes and presents interesting data. It would be nice to see how they perform the injections. 

Major Concerns:
I am a little concerned with the large volume of injections (2-4 ul). Did the author try to inject a higher concentration at lower volume? eg. Drying the liquid down to double the concentration so only 1 ul needs to be injected. The honey bee only has about 10-14ul total blood and 2 ul would be almost 20%. 
In our experience, 4 µl of dsRNA is a safe volume for the injection. We used 3 µl dsRNA (10µg/µl) in this study, which is commonly used for dsRNA injection and has been published in our previous studies (Wang et al., 2012; Wang et al., 2010). We also found if the concentration was more than 10µg/µl, dsRNA solution became too viscous to be injected in a correct amount. 

Minor Concerns:
The manuscript should be better proofread for grammatical mistakes. I listed several:
1.) Introduction paragraph 4 - Should be "in terms of"
Changed.


2.) Protocol 1.3.5 - water or chloroform?
The ‘supernatant phase’ in 1.3.5 includes both water and chloroform. 

3.) Protocol 2.1 – thoraces
Changed.


4.) Protocol 2.2 - remove "rate" since mortality is a rate by itself. 
Removed.


5.) Protocol 2.4 - not clear "was used in the use dsRNA mixture"
Changed.

6.) Protocol 2.4 - should read: "with honey supplied on the side"
Changed.


7.) Protocol 2.4 - Do you mean mesh cage instead of smash cage?
Changed.


8.) Protocol part 2, section 4 - missing "have"
Changed.


9.) Representative results - "after 6 days of dsRNA injections" should be changed to:
"at 6 days post dsRNA injections" otherwise it could be mis-interpreted as 6 days of injections...
Changed.


10.) Representative results - change 'much lower' to 'significantly lower'
Changed.


11.) Representative results - change "much higher" to significantly higher.
but P = 0.496 so it is not significant? but in the figure, it says A and B indicating difference. 
It was a typo. It has been corrected.


12.) Figure 2 discussion - What is the mRNA relative value? Estimated copy number? How was it calculated from CT? Delta delta CT method? 
I have clarified it in the revised manuscript (Page 7, line 289-291).


13.) Figure 3 discussion - Why GRS again? In other papers, Page et al called the same value (cumulated response of bee extending proboscis) as PER sore. or sugar score. 
GRS has been commonly used to indicate the level of gustatory perception in different studies in honey bees (Scheiner et al., 2005; Amdam et al., 2010). We choose to keep it. 


14.) Figure 2a - Rename "dsRNA mixture" as "mixture" or "vg+usp". In reality, all 4 are dsRNA and the 2 lines here confused me, thinking that "mixture" was referring to all 4 different treatments, and I tried to change it as "Treatment". Slight misalignment between numbers and tick marks on scale.
I have renamed ‘dsRNA mixture’ as ‘mixture’ in the figures.

Reviewer #3: 
Summary: 
This suggested video describes in general work that has been already published in June 2012 in PloS Genetics. It describes injection and PER techniques that have been adapted from existing protocols and as such would be very useful for standardizing methods in silencing of multiple gene networks and may potentially have an impact on behavioral and pathogen related studies in honeybees.

Major Concerns:
A) In this submission and the article on which it is based, there is a lack of clarity on the JH-Vg network, which can be easily overcome by a simple diagram that describes the suggested feedback and how double silencing may potentiate and act synergistically as opposed to silencing of just one gene. Moreover, the advantage of the video is that this can be created interactively in an animated manner, which will provide clarity on why this work of multiple gene silencing is important, and how silencing of each gene effects the network and why double silencing has a synergistic effect. 
We agree that a diagram not only clarifies the Vg/JH feedback loop, but exemplifies regulatory gene networks which multiple gene knockdowns can uncover. I have made a conceptual figure (Figure 4) to explain the interrelationship between vg, usp and JH, which the double gene knockdown has revealed. This figure can further emphasize the importance and the power of multiple gene knockdown approaches. 

B) To support the claim that knocking down of genes effects the behavior and increases perception of sucrose, the results as presented (Fig. 3) are not so clear cut. Since foragers learn faster than young bees, the conclusions would be strengthened if associative olfactory PER would also be used for showing that bees that have their Vg-Usp silenced also learn faster to associate an odor with a sucrose reward, and that this should be added to the video. 
We appreciate the reviewer’s suggestion. Gustatory perception, which is evaluated by testing proboscis extension response (PER) to a concentration series of sucrose solutions, is an important behavioral predictor and connected with internal metabolisms in honey bees. Effects of vg and usp double knockdown on honey bee physiology and behavior have been studied (Wang et al., 2012) and published in PLoS Genetics in 2012. This video offers a great opportunity to provide detailed information about how to perform the double gene knockdown and PER techniques regarding the published paper. On the other hand, the published paper helps readers better understand the context in which these two techniques are used. 
Associative olfactory PER is used to study learning and memory of honey bees by pairing odor stimuli and a sucrose reward. We have planned to study whether vg and usp double gene knockdown affects honey bee learning and memory in the future. Therefore, we won’t include associative olfactory PER here. 
Minor Concerns:
A) In section 2.3 there is a reference to the injection procedure and it is stated that "Discard bees with any hemolymph leakage", without showing how this is noted and how non-apparent leakage is monitored. 
I have clarified it (Page 5, line 200-201).
B) There are some grammatical errors in the text and the references section needs to be better edited.
I have carefully corrected any errors and re-edited references.
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