
Dear Editor,   
Below (in bold) are our responses to the Reviewers' comments.  We have made all of the suggested edits. Thank you for this opportunity to submit to JoVE,

Jessica Murray,  Monika Stanciaukas, Tejas Aralere, and Margaret Saha
Reviewer #1: 

Manuscript Summary: 

This nicely written manuscript from Murray et al. documents how to manipulate the zebra finch embryo in order to collect embryos for later experimentation. The zebra finch is one of the best model organisms for a variety of different areas of research, but early embryo studies (especially ones molecular in nature) have been limited due to the establishment of critical techniques for embryo isolation. In particular, for vocal learning the zebra finch often serves as a better model than the chick due to the fact that chicks are non-vocal learners. As such, the ability to isolate embryos for further experimentation is critical for the zebra finch to become a model organism that permits early embryo assays. In this manuscript, the authors document how to dissect out and remove embryos for use in in situ hybridization or RNA extraction experiments, as well as how to label whole embryos for cell proliferation assays. This manuscript is well suited to the general readership of JoVE and should be acceptable for publication with the following minor revisions:

1. In Figure 1, a label on the figure indicating the location of the embryo proper would be useful.
We have added the requested label to the figure showing the location of the embryo proper.  
2. In 3.4, will the embryo stick to the bottom of the petri dish if one removes all of the 1X PBS? Please clarify this. 

We have now clarified this in the text.  We state that it usually does not stick to the bottom of the dish because the plastic surface is slippery with the residual 1X PBS, however more 1X can be added if it does happen to stick.  
3. It would be useful to include the in situ hybridization suggestions in the Discussion section right after 3.6.4, as well as the information in lines 252-253 with regards to post-fixation procedures (if these are applicable for in situ hybridization experiments).

We have now included the ISH suggestions in the section after 3.6.4 as requested. It is now steps 3.7 through 3.7.3. 

4.  In 4.10, for how long should the egg remain after injection of the EdU? Just long enough to cover it with plastic wrap? Please clarify this.
We have now clarified this in the text as follows:  The clay is used to hold the egg in the correct orientation throughout the microinjection and the incubation process and the entire dish along with the egg is wrapped plastic wrap immediately after microinjection; it is unwrapped after the incubation, immediately before dissection.  The purpose of the plastic wrap is to prevent desiccation of the embryo during incubation.

5. In line 301, the authors suggest that the difference in development for zebra finch embryos in Figure 4 could be due to incubation with methylmercury. While I agree that this is probably the case, another option could be that some embryos just develop more slowly than others, so that at any given point in development you could get a stage 5 embryo when the embryo should be stage 6. If the time difference between stages 5 and 6 in zebra finch is 6 hours, how likely is it that one would see a stage 5 embryo when it should really be stage 6? I think this should at least be mentioned in the text.

The set of embryos dissected and shown in Figure 4 were collected from the nest and pulled from the incubator at the same times. Although some natural variation is present in development, based on previous dissection data, it is unlikely that temperature fluctuations in the incubator would cause only the 2.4 ppm embryos to be developmentally delayed. However, we do have data showing that methylmercury does delay development. 
6. In Figure 3, it would be useful to include labels for the midbrain and optic vesicles. Also, is it possible to include a sense probe image for both Figures 3 and 4 to indicate the level of background staining, if any?

We have now included labels for the midbrain and optic vesicles. - Midbrain and optic vesicles are easy enough to label.  We have also included a sense probe image. This is now Figure 5. 
7. In Figure 6, please clarify what is in each lane of the gel. Is it RNA from 2 embryos (per lane)?

We have now clarified the contents of each lane. This is now Figure 7. 
8. As an optional figure, it may be useful to see what the embryo/yolk looks like as it sticks to the weigh paper sheet (line 366).

This picture would look very messy and be relatively uninformative.  This concern will, however, be addressed in the video. 

Editorial comment:

[Please keep JoVE's protocol guidelines and length requirements in mind while addressing reviewer comments (use short steps, imperative tense, proper spacing, etc).]
We have done our best to address every one of the reviewers’  comments while adhering to JoVE’s guidelines.
Reviewer #2: 

Manuscript Summary: 

The authors described how to dissect the avian embryos from small size eggs and to process the harvested tissue. The authors also show that the techniques that used on chicken embryos can apply on zebra finch embryos. 

Major Concerns:

N/A

Minor Concerns:

1. The embryo sizes between chicken and zebra finch are different in the same developmental stage, but similar in very early embryonic stages. Could the authors emphasize more the differences between dissecting (or treating) chicken embryo and zebra finch embryo, beside the size, in the introduction? 
We have now emphasized the following differences in the introduction:  Zebra finch embryos are smaller and more delicate; structures are more easily damaged during the dissection. Zebra finch eggs also need to be placed in smaller cups before being placed in the incubator racks. We also included differences in permeabilization steps between finch and chick.   
2. In Step 4: BrdU assay, which embryonic stage do the authors perform the assay in? And what is the survival rate of this application?
We have now clarified that the assay can be completed as early as Stage 7 and that survival rate is 90% (the same rate as control embryos) as long as less than 478 nl volume is injected.
3. Step 4 is interesting and will be easier to understand by video. Could the authors add it in the video?
Yes, we have now added this into the video.
4. The term, yolk membrane or vitelline membrane, is more commonly used in biology, compare to yolk film.

We have now used the term vitelline membrane. 

5.  Other methods could apply on zebra finch embryos, such as, radioactive ISH in embryo sections (Chen et al., 2012, JoVE and Chen et al., 2013, Journal of comparative neurology) or electroporation/ in ovo surgery (Chen et al., 2012, PLoS One). Please discuss those other possible applications and include some references in the discussion section.

We have now added these methods as well as the appropriate references.
Additional Comments to Authors:

N/A

Reviewer #3: 

Manuscript Summary: 

As the manuscript nicely describes, this technique will be very helpful for those wishing to use a small bird for embryological assays. While I agree that the zebra finch is an important system that is widely used, which is an excellent rationale for this work, I assume that the approach will be helpful in studies of other small bird species. I am not certain that the claim that studying early stages will add much to the understanding of language acquisition, though, because this is a fairly late event in telencephalic development. But for toxicology and environmental studies, it is a great model.

Major Concerns:

none

Minor Concerns:

Point 2.4: What instrument is used to "orient the yolk"?

We used closed extra fine tip forceps; this is now clarified in the text.
Point 3.4: What instrument is used to transfer the embryo to a petri dish?

We used a transfer pipet to transfer the embryo in a minimal volume of 1X PBS; this is now clarified in the text. 

Point 5.3: I do not know what the "reaction buffer" is; this step is too vague for me because it assumes the reader knows the assay.

This is listed in the “Materials” spreadsheet, but this is a component of the Click-iT EdU kit from Invitrogen.  A reference to the specific kit component was inserted in this step in the manuscript for further clarification. 
Figure 5: I think the "click chemistry" method should be described, at least in principle, in a little more detail. I assume the green cells are the ones proliferating? This should be made explicit. Why are three panels shown? They are not individually described in the figure legend.
We have now described click chemistry in more detail.  We have also described the green cells as the proliferating cells and clarified that the three panels are different regions and magnifications. This is now Figure 6. 
Additional Comments to Authors:

N/A

Reviewer #4: 

This is an interesting technique paper that will be of much interest to researchers who study avian development, including brain development, both in songbirds and in poultry.

The introduction would be strengthened by highlighting how easy it is to get zebra finches to breed in captivity. The birds are opportunistic breeders and can bred year round (rather prolifically) making developmental studies very feasible.

We have now added a statement highlighting the ease of breeding zebra finches in captivity. 

It would be useful to know how the authors staged the embryos prior to the 2013 Murray et al., publication. I'm fairly certain this work begun before that paper was published (just earlier this year) so how did the authors determine the appropriate time points for dissection? Can any of the extra-embryonic tissue be used in sexing PCR? If so, that should be addressed. 
This work arose from the Murray et al. paper (these are the same research groups) because as we were doing the work for the staging paper, it became clear that there was no published methodology for dissecting zebra finch embryos.  A PCR test for sexing is available and can be used in conjunction with the dissections (Soderstrom et al., 2007).  
Also, more information should be provided in point 3.1 (line 160) regarding puncturing the edges of the yolk to research relieving the yolk pressure. What happens to the integrity of the yolk mass?

We have now clarified this.  Specifically, this procedure allows the yolk mass to remain intact, but the reduced pressure on the surface of the yolk allows more precision when cutting around delicate embryonic structures.
Overall, this is an interesting and useful manuscript. The two revisions have improved the overall quality of the writing and descriptions of the protocol.

