In this proposal, Dr. Maroun and her team endeavor to clarify the behavioral, cellular, and molecular mechanisms underlying their surprising observation that the combination of social isolation and high-fat diet consumption in juvenile rodents was sufficient to reverse the effects of these deleterious factors when provided individually. Overall, the authors provide a comprehensive overview of the background literature and the preliminary findings that led them to this grant, and their research proposal demonstrates effective command of their experimental goals. As the project is very wide in scope, it is possible that some reviewers will feel it does not devote sufficient detail to the experimental details of individual Aims. However, given the space constraints of the proposal format, I do not see any way to realistically provide more than a limited amount of extra detail. With the exception of the Figures and their layouts, which Dr. Maroun has already indicated will be reworked before final submission, I do not have any major concerns with the grant. For points on individual sections of the proposal, please see the comments in the revised manuscript and my general thoughts as detailed below:

Scientific Background:
· When discussing your prior studies demonstrating brain region-dependent differences between adults and juveniles, it may be of value to provide a bit more detail regarding the sorts of differences observed in these studies (perhaps by providing one particularly salient example).
· For all statistical results, I would advise mentioning the statistical tests that were performed and using the conventional asterisk system (i.e. *P<0.05, **P<0.01, ***P<0.001). Reviewers generally want to make sure t-tests aren’t being used inappropriately for multi-group comparisons.
· I know you are waiting on final Figures, but once they arrive I suggest moving them around in the text to minimize the amount of empty white space (as is currently present after Figure 1 in this version) in order to help bring the proposal down to the 15-page limit.
· Rather than using the general term “animals” so often, naming the specific target species (rats or mice) would be helpful – otherwise it can create some ambiguous confusion.
· If possible a bit more discussion of prior mechanistic (molecular) evidence regarding how miRNAs have specifically been shown to influence relevant phenotypes may be beneficial, given your hope to interrogate these sorts of mechanisms in Aim 3.

Significance and Objectives:
· I have rephrased each of your specific Aims in a way that makes them into more directed statements regarding what will be done – please double check to make sure I haven’t accidentally altered the intended meaning when doing so.
· I know you expressed concern that your proposal may be controversial. However, as you note in this section, it is based on a sound research foundation. It may also be helpful to emphasize that you are not necessarily suggesting that long-term HFD intake would be indicated during extended periods of social isolation and that more research would be needed to explore the relative costs and benefits of such diets over prolonged timescales during which the more negative effects of these diets are likely to manifest.
· The proposal to use these results as a foundation for future work aimed at the design of more focused beneficial micronutrient-based diets does at least partially help mitigate potential criticism on this point, I think.
· Throughout the article you note that HFD can reverse the effects of social isolation, but from a purely experimental standpoint it is equally fair to say that social isolation reverses the effects of HFD intake. I’m not sure if reviewers will expect you to directly acknowledge this point, but it could be worth attempting to find some way to address it obliquely by noting that diet is more modifiable than isolation in most contexts or the like.

Research Plan
· In my experience, reviewers do not like it when you say you anticipate no issues with a project. It is good to emphasize your expertise, but I would couch the language you use by saying something to the effect of “we do not expect any major unforeseen challenges”. 
· Rather than just technical challenges, you can also discuss possible challenges such as unexpected results and how they might be addressed, if you can think of a relevant example.
· You don’t adequately introduce the CA1 neurons/region – add a few words of text to clarify why you focused on this part of the hippocampus.
· For Aim 1, you should specify the tests and/or experimental readouts that you will be analyzing for OLM and anxiety-like testing.
· Why do you include Schematic 1 and Image 1, rather than simply continuing your Figure numbering? This is a bit confusing and seems unnecessary.
· For your preliminary miRNA data, why was miR-16 chosen?
· Your References in Aim 3 seem to have begun renumbering from 1 such that they may not match the reference numbering in the rest of the proposal.
· For the Bioinformatics analyses in Aim 3A will you be specifically examining whether differences in the expression of proteins identified as targets of miRNAs of interest are altered in the same samples? This seems like an obvious comparison, but you do not make any specific statements to that effect.
· While it makes sense to perform the miRNA and proteomic analyses in parallel, in Aim 3b you seem to ignore the results of the proteomic analyses from Aim 3a, potentially leading reviewers to question their value. Perhaps you can make some statement to the effect that miRNAs associated with changes in the expression of relevant proteins will be included in your candidate miRNA selection process?
· For Aim 3b, what if all 20 miRNAs are validated by qPCR? It isn’t realistic to test all 20 for in vivo function as that would waste lots of time and resources, so perhaps indicating that you will focus on the highest ranked miRNA(s) will help address that issue.
