Responses to Editorial and Reviewer Comments for Awol et al.

We thank the editor(s) and reviewers for their time, careful review, and helpful feedback. We have rewritten the reviewer’s responses below (in normal face type), and have responded to each of the comments (in green italic type). 

Editorial comments

General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
3. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
4. Please limit the use of personal pronouns (we, you) in the manuscript.
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. For example: PlasticsOne, Sigma-Aldrich

· We revised the manuscript according to the general comments (1-5) above. 

Protocol:
1. Everything in the protocol (except for the introductory ethics statement) should be in a numbered step (in the imperative tense and of no more than 4 sentences), header, or ‘Note’. Please move the introductory paragraphs of the protocol to the Introduction, Results, or Discussion (as appropriate) or break into steps.

· Completed.

2. Being a video based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
a) Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.
b) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
c) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
d) Discuss maintenance of sterile conditions during survival surgery.
e) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
f) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.

· We revised the manuscript according to comments (a)-(f) above. 


3. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

· Completed.

4. For each protocol step/substep, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

· Completed.


Figures:
1. 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 figures from Tong et al., 2018 is available under a Creative Commons License (Attribution­NonCommercial 4.0 International), as described at http://creativecommons.org/licenses/by­ nc/4.0/.
· I uploaded the email correspondence with the editor about this.

2. Please cite the Figures within the manuscript itself (outside the Figure legends).

· Completed.

3. Figure 1A: What are the symbols at the start of training/test?

· Thank you for pointing out the need for clarification. We added an additional line (underlined in the quoted text below) in the figure caption to provide further explanation. Note that Figure 1A is now Figure 2A (with the addition of photographs)

“(A) Shows the schematic of the entire design of the Tong et al., 2018 study. Note that the STM and LTM groups were independent (i.e. different groups of mice). The symbols at the beginning of the blocks indicate the time when infusions were given.”

4. Figure 1B: What are the error bars and stars??
5. What do the stars represent?

· Thank you for the two questions in 4 and 5 above. We added these additional lines (underlined in the quoted text below) in the figure caption for both figures to provide further explanation. Note that Figure 1 is now Figure 2 (with the addition of photographs)

Figure 2 “(B) Shows the proportion correct for Trials 1-20 during Training. The results indicate that K252a and vehicle groups did not differ in their learning rate (slope of the lines). Error bars represented the standard error of the mean (SEM). Asterisks show significant increases in proportion correct compared to TB1 for both vehicle and K252a cohorts (p ≤ 0.001 for all comparisons). Figure from Tong et al., 2018.”

Figure 3 “The random effects were mouse and odor set nested within the mouse. Post hoc comparisons found that K252a mice had significantly impaired LTM (comparison with training TB4; p = 0.018) but not STM (p > 0.05). LTM performance by K252a-infused mice was also significantly lower than the STM of K252a-infused mice (p = 0.009), and lower than LTM of vehicle mice (p = 0.006). Error bars represented the SEM. Figure from Tong et al., 2018.”


Discussion:
1. Please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique

· Thank you for these questions. We made substantial edits in response to these points so we ask the editor and reviewer to read the Discussion section to see the changes.

Acknowledgment and Disclosures:
1. Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work.
2. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.

· We added information for both Acknowledgments and Disclosures.

References:
1. Please number references in the order in which they appear in the manuscript.

· Completed.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

· Thanks for pointing this out. Please see the updated Table of Materials.



Reviewers' comments:

Reviewer #1:
Manuscript Summary:
To understand cellular and molecular mechanisms of memory, the authors describe an effective mouse behavioral protocol for examining the effects of physiological manipulations on olfactory bulb-dependent short-term and long-term memories.

· We thank the reviewer for this clear summary of the paper.





Reviewer #2:
Manuscript Summary:
In this manuscript authors described a new behavioral protocol to test learning rate and odor-reward memory. This protocol is cheap and effective, constituting a new alternative in order to analyze those behaviors. It is specially interesting as an easy way to implement odor behavior in labs with difficulties in funding.

Major Concerns:
No major concerns were detected in the manuscript. It is true that the protocol described is long and it is required personal for longer periods than other behavioral tests, but authors already pointed that and as I described above it could be a good approach for new researchers who are interesting in this field in a low cost and easy way.

· Thank you for your acknowledgement here. The trade-off you articulated here is exactly what advantages this protocol for use in training new researchers.

Minor Concerns:
I missed more explanation about why they choose to use males, and why females could behave differently. This is only mentioned at the end of author´s discussion in lines 339-341.

· Thank you for pointing out the need for clarification. We added an additional line (underlined in the quoted text below) in the Introduction to provide further explanation:

“In Tong et al., 2018, a total of 27 adult male CD-1 mice, 8 weeks old at the time of cannulation, were used in this study. For the precise group distributions and odor set use, see the methods section of Tong et al., 2018. Male mice were used to avoid large fluctuations in estrogen levels because previous research (Dillon et la., 2013) showed that olfactory memory is enhanced by increased estrogen levels. These mice were kept on a 12:12 hour reverse light/dark cycle ….”

I wonder if they have consider the litter effect in the mice model used, when they have performed the statistical analysis. If so, can they described how they took that into consideration?

· This is a great point! We did not account for a potential litter effect in Tong et al., 2018. We order same-aged mice directly from a vendor, and do not typically know how many litters the mice come from. In the future, it would be possible for us to either ask for mice from same litter or ask the vendor to provide this information for the mice. In the linear mixed effects analysis, we could add litter as a potential random effect (similar to what we do for odor set and mouse).

It is confusing of how mice were distributed into the different groups. Could they improved the protocol description (from line 71) in order to get a clear idea of how many mice were used for each group. In accordance with my previous comment, figure 1 should be modify in order to be clear. Please provide the number of mice used for each group.

· Thank you for this insight. We were intentional vague about Tong et al., 2018 details since it felt that the experimenters adapting this protocol should determine their own numbers. However, we understand that the specifics could be helpful as an example. We’ve added the following direction for the reader (underlined):

“In Tong et al., 2018, a total of 27 adult male CD-1 mice, 8 weeks old at the time of cannulation, were used in this study. For the precise group distributions and odor set use, see the methods section of Tong et al., 2018. Male mice were used to avoid large fluctuations in estrogen levels because previous research (Dillon et la., 2013) showed that olfactory memory is enhanced by increased estrogen levels. These mice were kept on a 12:12 hour reverse …”

In all graphs, each mice should be represented as a point. This gives a better understanding of mice behavior, instead of just pointed error bars.

· Thanks so much for this comment. I was just reading some articles about this practice, and am in whole-hearted support of it. In fact, we’re doing this right now with our figures for another manuscript. For the sake of the current JoVE paper, we plan to leave the graphs as is to allow easy comparison between the representative results and the original Tong et al., 2018 paper that they were drawn from.




Reviewer #3: 
Manuscript Summary:
This manuscript describes an elegant method to analyze the effect of tyrosine kinase receptor activity on learning rate and odor-reward memory using pharmacological manipulation via cannula infusion in the mouse olfactory bulb. The experiment presented here reveals the differential role of tyrosine kinase receptor activity in short and long-term memory on the behavioral level. The protocol presented by the authors is clearly written and the steps are easy to follow. The detailed description of the statistical analysis is useful for understanding and interpreting results. This comprehensive and elegant approach is ideally suited for the video format provided by JoVE.

· Thank you for your kind comments and accurate summary.

A few points that will improve the manuscript and its usefulness for the JoVE platform:

Major Concerns:
1) A schematic of a mouse head illustrating how the cannulas are implanted and how they are fixed to the skull will greatly facilitate the reproduction of the surgery.
2) The manuscript would benefit from a photograph or detailed schematic of the animal cage with the custom divider. More instructions on how to build/source the cage divider will be useful as well.

· [bookmark: _GoBack]Thanks for the insights in Concern 1) and 2). We agree, and we’ve added a new Figure 1 that shows a diagram of the mouse head after cannulation surgery and some photos of the components of the behavioral apparatus.

3) A video of the behavioral task with the implanted animal being placed in the cage would provide helpful information about the experiment.

· Thank you for this comment. We’ll be mindful of this when we work on the video.

Minor Concerns:
4) Line 107: The final concentration of 5% DMSO to solve K252a and for the vehicle is high and has been shown to have toxic effects and even induce apoptosis in vivo (e.g. Lin et al., Toxicol. Appl. Pharmacol, 2015). This does not interfere with the description of the method but it possibly has an effect on cell viability.

· Thank you for this reference.

5) Line 131: replace solvent with 'diluting agent'

· Thank you. We made the replacement.

6) Line 133: Please point out what the calculation is based on. Vapor pressure? This information will be necessary when reproducing the experiment with different odors.

· We edited the text to clarify this.

7) Line 159: Please describe the volume of odor and amount of sand to fill the dish with.

· Thank you for catching this. We’ve added the text below to Section 2.2:

“2.2.4.   To prepare scented sand for behavioral trials below, mix 400 uL of the 1.0Pa odorant for every 100g of play sand.” 

8) Line 189-195: Please rephrase. The procedure of sending back the animal after digging in the unrewarded dish is described in a repetitive manner.

· Thank you for catching this. We’ve edited to text to correct this.

9) Line 332: Bekinschtein references are missing in references list

· Thank you for catching this. We’ve corrected this.



Reviewer #4:
Manuscript Summary:
This manuscript details details an experimental protocol to investigate the neuronal mechanisms of short and long term olfactory learning and memory in rodents. While the protocol for these experiments was adequately described in the original manuscript by Tong, Kim and Cleland in Learning & Memory, 2018, 25: 198-205, a video protocol will be useful to the olfactory learning and memory research community.

· Thank you for this summary and for your review.


Major Concerns:
None.

Minor Concerns:
There are a couple of minor things that should be addressed before final publication, but for the most part the manuscript was well written and accurate.

1. The title is exactly the same as the original research article published in Learning & Memory, "Kinase activity in the olfactory bulb is required for odor memory consolidation" by Tong, Kim and Cleland in 2018. The title should reflect the protocol being described, not the results of the experiments that are already published elsewhere.

· Thank you for this. We agree with this and have changed the manuscript title to: “A low-cost, odor-reward association task for tests of learning and memory”

2. In section 1. Olfactory bulb calculation, the protocol goes straight from anesthesia (1.1) to guide cannula placement (1.2) without description of scalp deflection or drilling bur holes over the olfactory bulbs for cannula placement.

· Thank you for pointing this out. We added a great deal of description to this section, detailing the incision to the cement.

3. In section 2.1 Infusions, it is unclear what injection system was used for the micro infusions. It just says "Deliver infusions...", please include more detail.

· Thank you for this. We added the following sentences to clarify, the exact model will be available on the Table of Materials that accompanies the paper: “Infusions were delivered using a dual injector pump.”

4. The references are inconsistently formatted. In some the volume is in bold and others it isn't. Some have the first letter of each word in the article title capitalized and others only the first word is capitalized. So, while there are not big proofreading/editing problems, some attention does need to be paid to the reference section.

· Thank you. We have proofread this further.
