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Re: Revision of manuscript “Using the GAL4-UAS system for functional genetics in Anopheles gambiae” by Beth Poulton and colleagues.

To the Editor in Chief, Journal of Visualized Experiments, USA 
We are pleased to send the revision of the above titled accompanying manuscript for consideration to publish in JoVE. 

We thank the editor and the two anonymous reviewers for their very positive evaluation of our manuscript, and for providing excellent suggestions for modifications that have improved and clarified the text and figures. We have addressed all of their points below and indicated the lines at which these modifications can be found. The editorial and reviewers’ comments and questions are in regular type and our replies are in italics.
Yours faithfully,

Beth Poulton











Modifications made to address editorial comments:
Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Corrected

2. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
No figures have been reused from previous publications.

3. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
We have added the magnification used to the figure legends as we do not have a scale bar for the stereoscope.

4. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
Corrected

5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol.
Corrected

6. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Corrected

7. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
Corrected
Modifications made to address reviewers’ comments:
Reviewer 1 Text
1. The integration of the constructs will be by RCME as alluded to in the protocol (I couldnt see the reference additional protocol). How is this integration site marked? It would be helpful if that is at least marked in Figure 1, as this might influence 3xP markers to be used.
The markers used in the docking lines has been added to Figure 1

2. How many docking sites are available? The Table shows 2? Is this enough? How were these integration sites validated?
There are two RCME docking lines suitable for GAL4/UAS analysis as far as we are aware, which we have indicated in the table. As the reviewer alludes to, more may be desirable, particularly if differentially marked. We have indicated this in the text. 
How they were validated is not really in the scope of this manuscript and is included in the accompanying paper (Adolfi et al, Site-directed φC31-mediated integration and cassette exchange in Anopheles vectors of malaria) which we refer in line 106. For information, the integration sites were both validated by inverse PCR and sequencing, and for the first docking line made and RCME transformation we also verified by Southern blot analysis. 

3. Typo line 210: his-> this
Corrected

4. Line 227. Please clarify what is meant be "0.5% of a mosquito".
This was removed for clarity, it was supposed to refer to 1/200th of a mosquito equivalent. 

5. Are there strategies recommended for viewing expression patterns given the fluorescent markers for the UAS and GAL4 lines? For example, will a UAS-GFP work in this setup, or will the GFP be too similar to eYFP and be hard to distinguish GAL4 driven expression from 3xP-YFP expression? In other words, when does one need to be concerned about the eye markers interfering with the experimental setup?
We have added a section in the discussion to address this.
Line 687 - The method relies on being able to distinguish between the different fluorescent markers, and of the most commonly used markers, eCFP, eYFP and dsRED can be unambiguously discriminated using appropriate filter sets. Unfortunately, the emission spectra of eGFP overlaps considerably with eCFP and eYFP and cannot generally be used in conjunction with these markers, although dsRED and eGFP make an appropriate pairing.
6. Lines 360-366. This section says males are shown in Figure 4A? But the figure legend later says females are show in this figure? Please check and clarify.
Corrected

7. Line 420, section 5.3. What is meant by "look for maternal effects"? How might this be visualized? Are the authors saying that it matters if the father/mother brings in the GAL4 vs UAS? If maternal effects are predicted to be a problem, do the authors recommend that the GAL4 be from the mother or the father?
Sorry for the confusion, this isn’t what we were referring to. The gal4 system can be used for many different types of phenotypic analysis – and in cases where phenotype may be a property of maternal deposition, it would be necessary to analyse this by reciprocal crosses.
To clarify we have added the line
Where maternal effect of transgene expression is likely, set up reciprocal crosses of the driver and responder lines and assay expected phenotype. 

8. Line 440, section 6.2. This section was a bit confusing. Why would this situation arise? Is this to generate homozygous lines of the GAL4 and the UAS lines after they were first tested? Otherwise, wouldn't one make homozygous lines after they were first generated? Or is it easier to make homozygous lines in this manner (which I suspect is the case). Please clarify.
Section added to discussion to clarify:
It is often possible to distinguish homozygous mosquitoes based on the intensity of marker fluorescence and thus to intercross these to produce stable homozygous lines. However, the efficacy of this method is somewhat dependent on user familiarity with expression patterns. Moreover, some lines do not have consistent, unambiguous differences in expression in respect to marker copy number. An easier way to generate homozygous lines is described in protocol 2 section 6, and is applicable when two lines have been generated with different fluorescent markers in the same genomic locus (e.g. through ΦC31 site directed transformation into the same docking line). Either or both lines can be reliably made homozygous through simple crossing and screening.

9. If a user wanted to make a homozygous line that combined a UAS and a GAL4 insertion, how would this be done? If both are inserted at the same docking site, what are the strategies recommended by the authors? 
If both are in the same locus generated by cassette exchange then it would not be possible to have each of them in homozygosity, since there are only two possible alleles – that is the basis of selection procedure in protocol 2: section 6. ^ homozygotes through crossing described.
However, it is possible to generate lines carrying both Gal4 and UAS during crossover events during phiC31 integration at a single AttP site. These will carry both Gal4 and UAS on one allele, and so can be made homozygous for both elements by selecting for fluorescent intensity or, if you have a line with a third marker at that allele, by the crossing strategy in protocol 2 part 6.

Or is maintaining a stock that has both together not recommended (and why would that be?)
[bookmark: _GoBack]If the GAL4/UAS transgene expression is detrimental to the mosquito, over multiple generations there may be selection for reduced expression if the two elements are kept together.
We have not included making single integration lines and feel that to include a discussion around it would unnecessarily complicate this manuscript. 

10. Line 450. Step 6.3/6.4. Traditionally, G0/G1/G2 tends to designate transgenic made directly from injections, whereas P/F1/F2 designate lines generated from existing transgenes. So in this case, I think P/F1 would be the proper nomenclature.
Corrected

11. Line 555. Should just be 4.1.2
Corrected

12. Line 622. This differs from what is said in the main text.
Corrected 


Reviewer 1 Figures
Figure 1. Are gypsy insulators used before the SV40 sequences in these constructs? I would have though the insulators would flank the genetic elements (i.e., UAS-promoter-geneX-sv40 or enhancer/promoter-GAL4-SV40). Please check that the diagrams are accurate.
Corrected

Figure 1. Please indicate the marker used by the docking line as this contributes to the genotype/marker of the integrated line.
This has been added to figure 1.

Figure 2. This was alluded to in the text, but what is the recommended size of the intron? Is there a range? The authors mentioned in the text generating an artificial intron as necessary, but that is not reflected in the figure for Fusion PCR. Is there a template the authors can use for this?
Clarification on these points has been added to the discussion section as below.
A similar inverted repeat construct can be produced by fusion PCR28 as indicated in Figure 2. However, for both methods, a suitable target site that fulfils the required properties for RNAi24 must be directly adjacent to an intron of appropriate size for cloning. When a suitable target is not available, a modified fusion PCR or commercial synthesis can be used where the inverted sequences are fused with an intron sequence as three separate fragments in a PCR reaction or in silico respectively. We have successfully used the 4th intron of the Drosophila white gene as a cleaved spacer sequence23. In this case, the company required a spacer (intron) of at least equal length to the target repeat sequences to allow efficient synthesis.

Figure 3. Please add the genotypes (or at least the marker genotype) onto these figures. Are they all 3xP-XFPs?
Added

Figure 4. Please add the male/female symbol onto panels A and B. Please add an arrow pointing to the distinguishing features in A,B and also in D.
Added

Figure 6. Please add genotype to this figure. This will make it easier to appreciate what is being shown. It might make more sense to label panel C as panel B so that its clearer that these two mosquitoes are matched (same genotype). Right now, it looks like A and B are representing the same information.
Genotypes added to the figure. This makes mosquito pairing clear so we have not changed the letter labels.

Figure 7. It would be helpful if the embryos in D were taken at the same magnification as the other embryos in A-C. To the untrained eye, the embryos in D look similar to the embryos in B. It might be helpful to point out what makes the authors say that the embryos in D are 'damaged'.
Image corrected as recommended and details of damage added to the figure legend.
Line 606 - (D) an unsuccessful attempt using household bleach where over bleaching caused discoloration and bursting of embryos.


Reviewer 2 
All typographic errors and suggestions indicated in the reviewer attached PDF have been corrected as advised.
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