Grant Proposal Guidelines (Parts adapted from NIAID)
Some general tips
1. Begin early.
2. Answer all questions. (Pre-empt all unstated questions.)
3. Follow the guidelines exactly.
4. Be explicit and specific.
5. Be realistic in designing the project and experiments.
6. Be thorough in describing your expected results.
7. Make explicit the connections between your research questions and objectives, your objectives and methods, your methods and results, and your results and dissemination plan.
8. Follow the application guidelines exactly. (I have repeated this tip because it is very, very important.)
The grant proposal you will write for this semester will fall under an NIH R15 Academic Research Enhancement Award. I do not expect you to complete all parts of this grant proposal for the class. What I am interested in are two parts: the Specific Aims and the Research Strategy. What you will write about should follow the line of thinking and inquiry your group chose for the paper you will present in class. 

REMINDER OF DUE DATES:
Paper Selection: 02/05/18
Grant Topic Selection: 02/16/18
Grant Outline: 03/02/18
Specific Aims: 03/19/18
Grant Draft: 04/13/18
Final Grant Draft: Finals week

Basic format guidelines for all written work in this course:
All individual effort should be noted. For each section written put the person or persons responsible in parentheses besides the header. For example:
	Aim 1. Blah Blah Blah (Drogon)
	Aim 2. Blah Blah Blah (Rhaegal and Viserion)
[bookmark: _GoBack]	Innovation (Group Effort)
0.5” Margins on top, bottom and sides.
Acceptable fonts: Arial, Georgia, or Palatino Linotype.
Font size:  must be 11 points or larger (smaller text in figures, graphs, diagrams, charts and legends is acceptable as long as it is legible when the page is viewed at 100%, usually 9 pt.)
Type density:  must be no more than 15 characters per linear inch (including characters and spaces)
Line spacing: must be no more than six lines per vertical inch. I use single spacing.
Text color: must be black (color text in figures, graphs, diagrams, charts, tables, footnotes and headings is acceptable)


The goal of any grant proposal is to make it clear to the granting institution that you:
1) Have a good idea
2) Understand your field very well (which means you know the strengths and weaknesses of what has been done).
3) Know how to plan your research to answer your question sufficiently.
4) Understand the impact your work will have on your specific field and the larger scientific world.
The NIH R15 AREA grant is meant for smaller institutions and has a mentoring component attached to it. We will ignore the second part for our own devices here. R15 awards last for 3 years. That means the grant proposal will have to outline and limit the scope of investigation to what can be accomplished in three years of work (or half a graduate student’s lifetime). This is usually 2, sometimes 3, big questions that can be answered. These questions, or lines of inquiry, are called specific aims (this is different from a Specific Aims page). The Specific Aims is a one-page for your entire proposal.

TOPIC
You will have to pick a very specific topic. I mean really, really specific. Take a look at scientific papers. Aside form the jargon, they usually represent one specific aim from a grant. To help with this, I want you to give a title for your topic. This title can change repeatedly during the course, but it is good to get your group’s thoughts down on paper as soon as possible so I can give feedback along the way. To craft a title (200 character limit), include the important information to distinguish your project within the research area, your project's goals, and the research problem. Giving your project a title at the outset can help you stay focused and avoid a meandering Research Plan. So you may want to launch your writing by creating a well-defined title.
In addition to the title, I want you to include what animal models you will use, possible techniques you may use and why you chose this topic.

OUTLINE
For the outline your group submits, it will be broken down into the three sections of the Research Strategy (Significance, Innovation and Approach). This is a bullet point outline. I want you to clearly state what will be done in each section and, if possible, propose who will write those sections.

SPECIFIC AIMS
Since all your reviewers read your Specific Aims, you want to excite them about your project. Think of the one-page Specific Aims as a capsule of your Research Plan. This is pretty much the Abstract of your grant proposal, and it is a very tight piece of writing. There is no room for throwaway sentences or verbose prose.
1) Use at least half the page to provide the rationale and significance of your planned research. A good way to start is with a sentence that states your project's goals.
2) Briefly describe your aims, and show how they build on your preliminary studies and your previous research. State your hypothesis.
3) In the narrative part of the Specific Aims of many outstanding applications, people also used their aims to:
a. State the technologies they plan to use.
b. Note their expertise to do a specific task or that of collaborators. (Don’t worry about this.)
c. Describe past accomplishments related to the project. (Don’t worry about this.)
d. Describe preliminary studies and new and highly relevant findings in the field.
e. Explain their area's biology.
f. Show how the aims relate to one another.
g. Describe expected outcomes for each aim.
h. Explain how they plan to interpret data from the aim’s efforts.
i. Describe how to address potential pitfalls with contingency plans.
4) After the narrative, enter your aims as bold bullets, or stand-alone or run-on headers:
a. State your plans using strong verbs like identify, define, quantify, establish, determine.
b. Describe each aim in one to three sentences.
c. Consider adding bullets under each aim to refine your objectives.
Check Your work:
1) I keep to the one-page limit.
2) Each of my two or three aims is a narrowly focused, concrete objective I can achieve during the grant.
3) My aims highlight the significance of the research to science and health.
a. They give a clear picture of how my project can generate knowledge that may improve human health.
b. They show my project's importance to science, how it addresses a critical research opportunity that can move my field forward.
4) My text states how my work is innovative.
5) I describe the biology to the extent needed for my reviewers.
6) I give a rationale for choosing the topic and approach.
7) I tie the project to my preliminary data and other new findings in the field.
8) I explicitly state my hypothesis and why testing it is important.
9) My aims can test my hypothesis and are logical.
10) I can design and lead the execution of two or three sets of experiments that will strive to accomplish each aim.
11) As much as possible, I use language that an educated person without expertise can understand.
12) My text has bullets, bolding, or headers so reviewers can easily spot my aims (and other key items).

RESEARCH STRATEGY
Your Research Strategy is the bigger part of your application's Research Plan. The Research Strategy is the nuts and bolts of your application, describing the rationale for your research and the experiments you will do to accomplish each aim. It is structured as follows:
Three main sections:
1) Significance
2) Innovation
3) Approach
Though how you organize your application is largely up to you, NIH does want you to follow these guidelines:
1) Add bold headers or an outlining or numbering system—or both—that you use consistently throughout.
2) Start each of the Research Strategy's sections with a header: Significance, Innovation, and Approach.
3) Organize the Approach section around your Specific Aims.
When writing your Research Strategy, your goal is to present a well-organized, visually appealing, and readable description of your proposed project. That means your writing should be streamlined and organized so your reviewers can readily grasp the information.
Your application's Research Plan is the map that shows your reviewers how you plan to test your hypothesis. It not only lays out your experiments and expected outcomes, but must also convince your reviewers of your likely success by allaying any doubts that may cross their minds that you will be able to conduct the research.
So as you write, put the big picture squarely in your sights. When reviewers read your application, they'll look for the answers to three basic questions:
1) Can your research move your field forward?
2) Is the field important—will progress make a difference to human health?
3) Can you and your team carry out the work?
Grant writers not only wrote with their reviewers in mind they seemed to anticipate their questions. You may think: how can I anticipate all the questions people may have? Of course you can't, but there are some basic items (in addition to the "big three" listed above) that will surely be on your reviewers' minds:
1) Will the investigators be able to get the work done, or is the proposed work over ambitious?
2) Did the PI describe potential pitfalls and possible alternatives?
3) Will the experiments generate meaningful data?
4) Could the resulting data prove the hypothesis?
Address these questions; then spend time thinking about more potential issues specific to you and your research—and address those too.
Significance
Although you will emphasize your project's significance throughout the application, the Significance section should give the most details. Don't skimp—the farther removed your reviewers are from your field, the more information you'll need to provide on basic biology, importance of the area, research opportunities, and new findings.
The significance section will provide all necessary background for the reader to understand why this work is necessary. That will mean explaining pathways, developmental biology, techniques, etc. to help the reader understand the field.
After conveying the significance of the research in several parts of the application, check that
1) In the Significance section, I describe the importance of my hypothesis to the field and human disease.
2) I also point out the project's significance throughout the application.
3) The application shows that I am aware of opportunities, gaps, roadblocks, and research underway in my field.
4) I state how my research will advance my field, highlighting knowledge gaps and showing how my project fills one or more of them.
Innovation
Since you are basically entering a new area: be cautious about seeming too innovative. When you look at sample applications, you see that both the new and experienced investigators are not generally shifting paradigms. They are using new approaches or models, working in new areas, or testing innovative ideas. One reviewer nailed my resubmission for being too pedestrian. This same reviewer said my first submission was too ambitious… grrr…
After finishing the draft innovation section, check that
1) I show how my proposed research is new and unique, e.g., explores new scientific avenues, has a novel hypothesis, will create new knowledge.
2) I am a new investigator:
a. Most likely, I explain how my project's research can refine, improve, or propose a new application of an existing concept or method.
b. Less likely, I go for the other option described in NIH's definition: show how my research can shift a current paradigm. If I choose that path, I:
i. Make a very strong case for challenging the existing paradigm.
ii. Have data to support the innovative approach.
iii. Have strong evidence that I can do the work.
Approach
The meat of the grant proposal. This where you will map out your experiments that will destroy the null hypothesis, garner you Science and Nature publications and put you in the running for a Nobel prize.
It is a good idea to restate the key points you've made about your project's significance, its place in your field, and your long-term goals.
You're probably wondering how much detail to include. If you look at sample applications as a guide, you can see very different approaches. Though people generally used less detail than you'd see in a scientific paper, they do include some experimental detail. Expect your assigned reviewers (ME) to scrutinize your approach: they will want to know what you plan to do and how you plan to do it (oh, hell yes I do. In fact, I want to see you that you clearly understand the techniques that you propose to use).
NIH data show that of the peer review criteria, approach has the highest correlation with the overall impact score.
Be sure to lay out a plan for alternative experiments and approaches in case you get negative or surprising results. Show reviewers you have a plan for spending the four or five years you will be funded no matter where the experiments lead.
Here are some pointers for organizing your Approach:
1) Enter a bold header for each Specific Aim.
2) Under each aim, describe the first set of experiments.
3) Outline the branching of next steps (omit detail if you don't have the space):
4) If you get result X, you will follow pathway X; if you get result Y, you will follow pathway Y.
5) Consider illustrating this with a flowchart.
Trim the fat—omit all information not needed to make your case. If you try to wow reviewers with your knowledge, they'll find flaws and penalize you heavily. Don't give them ammunition by including anything you don't need.
After finishing a draft Approach section, check that
1) I include enough background to give reviewers the context and significance of my plans.
2) Each of my Specific Aims results in a set of experiments.
a. They can test the hypothesis (or hypotheses).
b. I show alternative experiments and approaches in case I get negative or surprising results.
3) My experiments can yield meaningful data to test my hypothesis (or hypotheses).
4) As a new investigator, I include enough detail to convince reviewers I understand and can handle a method. I reviewed the sample applications to see how much detail to use.
5) I describe the results I anticipate and their implications.
6) I omit all information not needed to state my case.
7) My timeline shows when I expect to complete my aims.
