
WORKSHOP:

ROADMAP TO SUBMITTING A

RESEARCH PROPOSAL FOR NIH
PART 4:

Research Approach, Budget Preparation 

Dr. Deana Hallman

University of Puerto Rico, Medical Sciences Campus

PRCTRC Scientific Writing Unit presents

Dr. Sheila WardDr. María González Lic. Ivette Molina

Activity is sponsored by the PRCTRC Scientific Writing Unit (SWU) and Professional Development Core (PDC), with support from the National 

Institute of Minority Health and Health Disparities, NIH Award 2U54MD007587.



WORKSHOP SERIES by SWU/PDC

BUDGET Preparation

PART 1

SEP 13, 2016

Research idea

Preliminary aims 

Letter of Intent

PART 4

Research Strategy:

APPROACH Subsection

PART 5

NOV 30, 2016

Career Development Plan

PART 3
NOV 1, 2016
Biographical 

Sketches

PART 2

OCT 18, 2016

Specific Aims 

Significance

Innovation





Suggested 6-page Research Plan for PRCTRC Pilot Projects

Significance and 
Innovation [Page #2]

 Paragraph on the 
significance of the 
proposed study and its 
relevance to health 
disparities

 Paragraph on why the 
proposed project is 
innovative 

Specific Aims [Page #1]

 Brief description of the 
knowledge gap to be filled 
with the proposed project

 List the goals and the 
specific research 
outcomes it intends to 
accomplish

 State the hypothesis to be 
tested

 State the relevance the 
proposed project has to 
health disparities in 
Hispanics. 

Approach, Research Design and 
Timetable [Pages 3-5]

 Experimental approach for each aim 
proposed + methods (data collection) 
and statistical analysis/interpretation

 Pitfalls and alternative strategies

 Timetable for the project, including 
proposed methods, plans for 
abstract, manuscript submission, and
external funding 

Structured Career Development Plan [Page #5-6]

 Activities to be performed + methods and evaluation of outcomes

 Justification regarding the plan and the objectives of the project 
and future directions
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Developing a strong APPROACH basically requires to answer 5 questions for each aim:

1. What will be done?

2. What are the means to be used to accomplish the aim?

3. What might go wrong?

4. What alternative approaches could be turned to if something were to go wrong?

5. What are the expected outcomes and why are they important?

APPROACH Subsection (defined as simple as possible)

Everything should be made 

as simple as possible.” 



APPROACH

 Are the overall strategy, methodology, and analyses well-reasoned and 
appropriate to accomplish the specific aims of the project? 

 Have the investigators presented strategies to ensure a robust and 
unbiased approach, as appropriate for the work proposed? 

 Are potential problems, alternative strategies, and benchmarks for success 
presented? 

 If the project is in the early stages of development, will the strategy establish 
feasibility and will particularly risky aspects be managed? 

 Have the investigators presented adequate plans to address relevant 
biological variables, such as sex, for studies in vertebrate animals or 
human subjects? 

 If the project involves clinical research, are the plans for 1) Protection of 
Human Subjects, and 2) inclusion of minorities, sex/gender, children, etc. 
justified in terms of the scientific goals and research strategy proposed?

NIH Core-Review Criteria for evaluating applications (updated in 2016)

Investigators

Significance

Innovation

Environment

APPROACH



Writing                 for the APPROACH

http://grants.nih.gov/grants/how-to-apply-

application-guide/format-and-write/write-your-

application.htm

Specific 
Aims

• Relate directly to 
the hypothesis

Experi-
ments

• Relate directly to 

the hypothesis

• Keep plan well 
coordinated and 
focused 

Timetable
• Should be feasible

• Not overly 
ambitious

Strong 

hypothesis

Write experimental plan in 
sufficient detail that shows 

you understand and can 
handle the research

For New/Early Stage 

Investigators: make it clear 

that the work is feasible in

YOUR hands



Writing                 for the APPROACH

Descriptive detail should be MINIMIZED to the greatest extent 

possible while giving ENOUGH for reviewers to evaluate.

Not too much detail and not too little!

Write SUCCINCTLY; include only MEANINGFUL detail. 

For example:

 How many times need to repeat something before 

reaching statistical significance?

 How will statistical significance be assessed?

 How many subjects will be needed? How was the 

number derived? By power analysis? 

 What are the controls?

• Scheduling time each day to write

this section and be consistent

• First write into bullets, then expand 

into sentences

• If the Specific Aims section were 

developed well, this part should be 

one of the easiest to write



 Most of the literature review/preliminary data is shifted  to the Significance part. 

 But technical preliminary results should be presented in the APPROACH subsection. 

They serve the purpose of providing proof of technical feasibility in your hands.

 Stating in a grant application that you adhere to principles of Good Laboratory 

Practice is a strong indicator that you are serious about the issue of reproducibility.

 Two of NIH’s recent areas of emphasis are: 

(1) rigorous experimental design that will produce robust and unbiased results, and 

(2) consideration of relevant biological variables in such design

 These application/review changes in 2016 come from the realization that not all 

funded results have been reproducible and they want to correct the problem.

Some Changes for 2016 NIH Grant Applications



Overall Structure of APPROACH Subsection

Each Aim: Write in BOLD the title of each Specific Aim (ad verbatim)

Introduction Purpose: make you want to read the details under each aim 

Research Design (methods) Narrative description of what will be done

Expected Outcomes What each aim is expected to produce 

Potential Problems & 

Alternative Strategies

Potential problems that might be encountered and how will be 

avoided/overcome 

Timeline and 

Benchmarks for Success

When the various activities will take place

How you will know if succeeding 

Future Directions Where the outcomes of this project are expected to lead 

Russell & Morrison, 2016



There is no singular “blueprint” for a proposal

However, suggestions will be given based on 
examples and multiple references



Overview of the experimental design

 Optional but highly recommended - Gives the reviewer an overview 
of what the objectives of the proposal are

 Before diving in to the detailed description of your how you propose 
to address your specific aims, you may want to write a brief 
introduction and restate the specific objectives of your application

 A clear enumerated list of objectives or questions to be addressed 
is recommended

 Can specify which aim will address the objective or question



The primary objectives of the proposal are the following: (i) to study 
the antigen presentation from AAV empty particles in vivo, (ii) to 
investigate the effect of AAV mutants and proteasome inhibitors that 
enhance liver transduction on capsid antigen cross presentation, (iii) 
to isolate AAV mutants with human hepatocyte tropism and the 
capacity to avoid capsid antigen presentation. 

Example 1

https://www.niaid.nih.gov/sites/default/files/R01_Li_Sample_Application.pdf



Example 2

Study design: A case-control study in Aim 1 & 2 (individuals with 
and without colorectal adenomas) and an in vitro analysis of CRC-
promoting mechanisms in Aim 3. We intend to answer the following 
questions:

1. What is the prevalence of SNPs in IL-1β, IL-6, and IL-10 in 
Hispanic individuals with adenomas (cases) and those without 
(controls)? (Aim 1)

2. Are there differences in the prevalence of the genotoxic and/or 
pro-inflammatory bacterial genes in stool and its concordant colonic 
tissue between cases and controls? (Aim 2)  

3. Are there higher levels of inflammation in enteroids with the SNP?  
(Aim 3)



Specific Aim

 Should be highlighted in bold

Should be written exactly the same as in the Specific Aims page



Introduction (1st paragraph under each aim)

 Should be a brief overview of what will be done and why 

Why is this question important? What is the overall question that will be 

addressed?

 State objective of the Aim, hypothesis (verbatim what was written in specific 

aims), approach, rationale, and expected outcomes

 Support rationale and proposed approach for the Aim with relevant 

literature 

Use primary literature and reference key articles in the field

 Reviewers will gauge if you fully comprehend what you are proposing and if you are up 

to date in the field

Should be 1/4 to 1/3 page



Example of an Introduction

1. 1st sentence must “hook” an interest.

2. Next, write the objective (a subset of 

the overall object from the Aims).

3. Next, tell how you plan to attain the 

objective by testing the aim’s working 

hypothesis

4. Next, write a 1-2 sentences about 

the overall strategy or approach that 

will be used to test it. 

5. Next, present the rationale for the 

work (tell what becomes possible 

after the research is completed). 

6. Finally, summarize the expected 

outcomes for this aim and call 

attention to their importance. 

Begin with a sentence that justifies why the work under this 

aim needs to be performed, and call attention to the part of the 

overall problem that it will address.1 The objective of this aim is 

to solve  the problem or answer a question that the aim 

addresses.2 To attain this objective we will test the working 

hypothesis that ___.3 Our approach to testing the working 

hypothesis will be to ___. 4 The rationale for this aim is that its 

successful completion is expected to contribute a fundamental 

element to our base of knowledge, without which the metabolism 

of compound X cannot be understood. 5 The acquisition of such 

knowledge is essential to the development of improved 

therapeutic strategies for disease Y. After completing Aim#1, it is 

our expectation that we will have identified how compound X is 

metabolized. Further, we expect to have shown that metabolism 

of X entails ___. Such findings would be important, because they 

would likely inform the development of novel and much-needed 

approaches to therapy of disease Y. 6



Introduction: Example 1

Our project will begin by adapting the ribosome profiling technology to T. brucei. 
We will employ strain 927, since it can be cultured as both procyclic (insect) and 
slender (mammalian) bloodstream forms in vitro, and can be grown as slender 
and stumpy bloodstream forms in rats. In addition, this strain has the most 
complete genome sequence [4]. In order to establish the optimal conditions for 
ribosome profiling, the goal of Aim 1, we will use cultured procyclic forms in log 
phase, because these are easy (and less expensive) to obtain under 
standardized conditions in culture. One liter of cultured procyclic forms will 
provide sufficient material for multiple analyses. Our procedure is based on a 
50‐page protocol (summarized in Fig. 2) provided by Dr. Nicholas Ingolia, 
corresponding author of the recent Science paper describing this technology [24]. 
Dr. Ingolia has agreed to advise us on this project (see letter of support). 
Although the protocol will be an excellent starting point for our experiments, we 
anticipate that certain steps will require further optimization, as addressed below. 

https://www.niaid.nih.gov/sites/default/files/mylerparsonsfull.pdf



Introduction: Example 2

Accumulating evidence supports that the gut bacterial composition remains relatively stable over 
long periods of time and that changes in the bacterial community can be explained by changes in 
the host’s environment, lifestyle and/or dietary pattern11, 33, 76, 77Based on our hypothesis that 
genotoxic and/or pro-inflammatory bacterial gene products are associated with increased risk of 
CRN, we will assess whether the exposure to the bacterial genes in our panel is constant over a 
period of 1 year and if the toxic bacterial gene profiles correlate to specific dietary patterns. The 
evaluation of the prevalence of toxic bacterial genes over a 1 year period and the assessment of 
the study subject’s dietary patterns can be used to address the following questions: 1) Are 
individuals with CRN more chronically exposed to pathogenic bacterial by-products (those 
encoded genotoxic and/or pro-inflammatory bacterial genes studied)?; 2) Are certain dietary 
patterns associated with the prevalence of the toxic bacterial genes? Data generated in this aim 
will provide evidence supporting extended exposure to toxic bacterial by-products and their role 
as possible mediators of carcinogenesis. Furthermore, since diet shapes the gut microbiota11, 33, 

76, 77, the dietary data analyzed in correlation with the presence of the toxic bacterial genes may 
shed light on future dietary intervention studies aiming at reducing exposure to the toxic by-
products encoded by these genes.   

	



Introduction: Example 3

Hypothesis. Infants with a high ratio of fetal/adult T cells will generate predominant Th2 responses to 
routine childhood vaccinations. 

Rationale. In human neonates, T cell responses are often characterized by deficient Th1 responses,16-19 
a reduced capacity to induce T cell memory,20 a high frequency of IgE and IgG4 production,21 a skewed 
Th2 response,22-24 and even the induction of hyporesponsiveness.25 Such responsiveness to routine 
childhood vaccines has been found to vary within populations, possibly as a result of genetic and/or 
environmental factors26,34,35 and is in part magnified by the formulation of vaccines with the Th2-
polarizing adjuvant, alum.36 In addition, those neonates that are most likely to develop atopic disorders 
after birth are also those who are most likely to generate suboptimal (and/or strong Th2-type) response to 
vaccination.21,26,37 Since fetal Tregs may suppress Th1-type (or other) immune responses to vaccines in 
a manner that is different than adult Tregs, we speculate that strong Th2 polarization of childhood 
responses to vaccines may in part be due to a higher than normal proportion of fetal T cells at birth. 

Recombinant Hepatitis B (HepB) vaccine is routinely given at birth in the United States and provides an 
ideal opportunity to investigate an in vivo response to antigenic stimulation in the newborn. The immune 
response to HepB vaccine is well studied and is characterized by a meager (10%) seroconversion rate with 
the first dose at birth.38 Subsequent vaccine doses are then observed to yield a substantial antibody 
response.39 The primary neonatal CD4+ T cell response to HepB vaccine is characterized by both Th1 and 
Th2 cytokine production; interestingly, however, the HepB-specific memory CD4+ recall response consists 
of robust Th2 cytokine production at one year of age.40 

https://www.niaid.nih.gov



Preliminary data

From the SF424 (R&R) (Revised 6-10-2016): “If the project is in the early 
stages of development, describe any strategy to establish feasibility, and 
address the management of any high risk aspects of the proposed work.”

What preliminary data indicate to the reviewer:

Establish that what you want to do is feasible in your hands.

Preliminary studies + biosketches used to assess the investigator review 
criterion, and indicate the competence of the research team.

Show that you can handle the methods and interpret results 

New investigators especially need to include enough detail to convince 
reviewers that they understand what they are undertaking and can handle 
the methods.

Build reviewer confidence that you are headed in the right direction, by 
pursuing research that builds on your accomplishments.



How to write Preliminary Data section(s)

 Organization
 Preliminary data can be a subsection of Approach or integrated into any or all of the three main sections. 

 If diving into more detail…should make a separate preliminary aims section. If integrated, mark the 
information clearly (for example, with a bold subhead).

 Content
 Include only Preliminary findings that target your Specific Aims.

 Include enough background and preliminary data to give reviewers the context and significance of your 
plans. 

 Include support for the central hypothesis and working hypothesis of the Specific Aim. 

 Lead the reviewer through the interpretation of the data, don’t just give the conclusion.

 Explain how the data support the feasibility of the Aim(s). 

 Is there an alternative explanation for your preliminary data? 

 Do you have a publication you can site on the method? If you and your team don't have a proven record 
using the method, state explicitly why you think you will succeed. 

 Graphics
 Graphics can condense complex information, add visual interest

 Use tables and figures to show the data. Each table or figure should make one point. Include Methods in 
legend (9 point). 

 See sample applications at https://www.niaid.nih.gov/grants-contracts/sample-applications

https://www.niaid.nih.gov/grants-contracts/sample-applications


Check on Preliminary data section

After drafting your preliminary data section, make sure that

1. You critically interpreted your preliminary results.

2. You give enough information to show your grasp of the subject.

3. You show how your previous experience prepared you for the new project.

5. You make clear which data are yours and which are not.

 EXAMPLES:

 See https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf

 https://www.niaid.nih.gov/sites/default/files/documents/dowfull.pdf

https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf
https://www.niaid.nih.gov/sites/default/files/documents/dowfull.pdf


Reviewers’ questions about research design

What do you plan to do and how you plan to do it?

Can you and your team carry out the work?

Are others already doing the work, or has it been already completed? 

Will the experiments generate meaningful data?

Could the resulting data test the hypothesis?

Did the PI describe potential pitfalls and possible alternatives? 

Will the investigators be able to get the work done within the project period, or 
is the proposed work overly ambitious? 

NIH data show that of the peer review criteria, approach has the highest 
correlation with the overall impact score.



Research design: Consider these points

Keep Track of Who, What, and How Much. 

 As you design your experiments, keep a running tab of the following essential data on a separate piece of 
paper:

 Who. A list of people who will help you for your Key Personnel section later.

 What. A list of equipment and supplies for the experiments you plan.

 Time. Notes on how long each step takes. Timing directly affects your budget as well as how many Specific Aims 
you can realistically achieve.

 How much. This information will help you create a Budget and complete other sections later.

Rigor and Reproducibility (http://grants.nih.gov/reproducibility/index.htm) - address by describing the 
proposed experimental design and methods, for robust, reproducible, unbiased results. See also 
https://www.sfn.org/Advocacy/Policy-Positions/Research-Practices-for-Scientific-Rigor

Biological Variation – (see http://grants.nih.gov/reproducibility/faqs.htm). NIH wants funded research to 
cover an appropriate range of variation in humans. Can affect reproducibility. sex, age, health status, genetic 
background can affect reproducibility. 

Incorporate principles of Good Laboratory Practice (see 
http://www.who.int/tdr/publications/documents/glp-handbook.pdf) 

http://grants.nih.gov/reproducibility/index.htm
https://www.sfn.org/Advocacy/Policy-Positions/Research-Practices-for-Scientific-Rigor
http://grants.nih.gov/reproducibility/faqs.htm
http://www.who.int/tdr/publications/documents/glp-handbook.pdf


Points to consider, continued

Trim the fat—omit all information not needed to make your case. Don't give 
reviewers ammunition by including anything you don't need.

Detail - Less than in a publication, but enough to follow the experiments (include 
references for methods) 

Use consistent organization throughout the proposal - with headers and/or a 
number system for sections.

See sample applications with different approaches: 
https://www.niaid.nih.gov/grants-contracts/sample-applications

https://www.niaid.nih.gov/grants-contracts/sample-applications


Example

 https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf

 AIM 1: To test whether novel amyloid-binding small molecules inhibit semen-mediated enhancement of HIV 
infection. Overview: We propose to explore a novel, innovative approach to HIV-1 microbicide development, by using 
novel amyloid binding small molecules to selectively target SEVI (Fig. 1). The feasibility of this approach has been 
established using two amyloid-binding small molecules which contain “shielding” oligo-ethylene glycol (EG) moieities: 
BTA-EG4 and –EG6. These agents potently inhibit SEVI- and semen-mediated enhancement of HIV infection. In Aim 1, 
we will generate novel derivatives of these and other amyloid-binding molecules, including oligovalent molecules that are 
expected to possess increased SEVI binding affinity. We will then measure their binding affinity for SEVI, and we will 
assess their ability to inhibit SEVI- and semen- mediated enhancement of HIV infection using a panel of R5 virus strains, 
including variants associated with heterosexual virus transmission and multidrug-resistant virus. 

 https://www.niaid.nih.gov/sites/default/files/documents/dowfull.pdf

 Aim 3. Determine how B. pseudomallei disseminates from the GI tract following oral inoculation. Rationale and 
Hypothesis. A major feature of chronic meliodosis in humans is persistent infection and widespread dissemination of 
infection to various organs. However, a reservoir for persistent infection has not been identified, nor is it known how the 
bacterium disseminates. Our preliminary studies suggest that in chronic Bp infection, by analogy to Salmonella typhi
infection, the gut is the primary reservoir persistent infection and that dissemination occurs via infected leukocytes, 
especially monocytes(48). We therefore hypothesize that infected monocytes serve as the primary means of 
disseminating Bp from the gut during enteric infection. 

https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf
https://www.niaid.nih.gov/sites/default/files/documents/dowfull.pdf


Activities/Experiments

 Activity/Experiment #1:

 Intro section: Headline the central point. State what the activity will achieve, the point of it.  
Approach to be used.

 Then, suggested organization:

 Experimental design, including

 Relevant biological variables. Justify exclusion of biological variation, such as both sexes.

 Sample size (how the number was derived)

 Controls

 Methodology, including

 Expertise with method

 Access to necessary equipment

 Essential regents and authentification

 Statistical analysis. Statistical methods to be used, how results will be interpreted.

 Expected results. How experiments can yield meaningful data to test your hypothesis and  
impact the field.



Per Activity/Experiment, continued

 REPEAT for each Activity/Experiment under Aim #1.

 REPEAT Introduction and Activities/Experiments for each Aim.

 For examples, see

 https://www.niaid.nih.gov/sites/default/files/documents/mccunefull.pdf

 https://www.niaid.nih.gov/sites/default/files/documents/1r03ai111416-
01_karplus_sample_app.pdf

 https://www.niaid.nih.gov/sites/default/files/dowfull.pdf

https://www.niaid.nih.gov/sites/default/files/documents/mccunefull.pdf
https://www.niaid.nih.gov/sites/default/files/documents/1r03ai111416-01_karplus_sample_app.pdf
https://www.niaid.nih.gov/sites/default/files/dowfull.pdf


Expected outcomes

 Describe the results you anticipate in each experiment and their implications

 Demonstrate that you fully understand how to analyze and interpret the 
results

 Indicate how these collective outcomes will contribute to achieving the objective 
of the Specific Aim and
describe impact on the research field 

 Another opportunity to highlight why your research is exciting

 Make an effort to highlight why the results are important

 Should be 1/3 to 1/2 page



Expected outcomes : Example 1

Expected Outcomes. (i) If our hypothesis is correct, we expect to see an accumulation of larger viral DNA 
products in the MMR knockdown cells, which will be similar to those seen in infected but DDR-deficient cells 
(Fig. 4A). If we detect these products, we will examine in further detail the molecular nature of these viral 
DNA molecules. We will then use two-dimensional agarose gel electrophoresis coupled with Southern 
blotting to resolve replication intermediates (62). In this method, restriction enzyme-digested DNAs are first 
separated by mass in the first dimension, followed by separation by topology in the second dimension. This 
analysis will allow for the resolution of various intermediates including unidirectional replication products and 
collapsed replication forks (Fig. 4B). Infected RPTE cells that are knocked down for ATR and ATM will serve 
as positive controls. It is also highly Therefore we will perform these analyses with single knockdown and 
different double knockdown combinations of hMutSα, ATR, and ATM to establish the individual and 
combinatorial roles of these proteins during virus replication. Dr. XXX of the Department of Pharmacology 
and Toxicology at UAB is a leading expert in the DNA damage field and has extensive experience with this 
technique examining eukaryotic DNA replication intermediates, and therefore she will serve as a co-
investigator and assist us to adapt these assays for viral DNA (see attached letter). (ii) We also expect to see 
an increase in DNA breaks and gaps as well as “shattered metaphases” of host DNA in MMR-deficient 
infected cells, which will suggest a DDR-deficient phenotype. (iii) One of the functional outcomes of DDR 
activation is cell cycle arrest to prevent DNA damage being passed onto daughter cells before the cells repair 
the damage (63). Consistent with this, we have detected that super G2 polyploid (>G2) cells accumulate 
during infection and that such accumulation is abolished when DDR is inhibited (Fig. 9). If the hMutSα 
complex is involved in DDR signaling, we expect that the G2/M arrest will be abrogated in the absence of 
hMutSα in infected cells. 

https://www.niaid.nih.gov/sites/default/files/R01_Jiang_Sample_Application.pdf



Expected Outcomes. We expect that the prevalence of these toxic bacterial 
genes in stool will be relatively constant throughout the 1-year observational
follow up (baseline, 6 and 12-months). We also expect to detect specific 
nutritional signatures associated with presence of the genotoxic and/or pro-
inflammatory bacterial genes studied.

Expected outcomes : Example 2



Pitfalls and alternative strategies

 Show you are aware of the limits and value of the kinds of results you can 
expect based on current knowledge of the subject

 Address the nature of the potential problem

 State the reasons why you believe the problem will not arise

 State which alternative strategies will be used if the problem arises

 State the conditions under which the data would support or contradict the 
hypothesis and the limits you will observe in interpreting the results

 Show reviewers you will be able to interpret your results by revealing your 
understanding of the complexities of the subject

 If critical sample sizes and reagents will be used address them
 Where will you recruit your patients? how many visit the clinic a year?

 Where will you obtain your reagent? Provide letter of support ensuring you will be able to 
obtain the reagent needed



Anticipated results, potential pitfalls and alternative approaches: We expect that capsid antigen presentation from empty 
virions is dose-dependent and occurs early, similar to full particles of AAV in vivo. It is anticipated that antigen presentation from 
empty particles is relatively long after administration due to impaired nuclear trafficking compared to full virions. High levels of empty 
particle contamination are expected to inhibit AAV transgene production from the co-administered full particles. It is likely that empty 
particles will enhance antigen presentation from full particles or vice versa. Our preliminary data demonstrated that empty virions are 
deficient in endosomal escape and travel to the nucleus in cultured cells 30. Therefore, it is possible that both endocytic and 
cytosolic MHC class I antigen presentation pathways are involved in capsid antigen presentation from empty AAV infection in vivo, 
which suggests that comparable or lower capsid antigen presentation from empty virions will be observed when compared to full 
particles in TAP -/- mice. If so, we will perform experiments to track empty particle trafficking in the liver using fluorescence Cy5 
labeled virions to explore the difference of behavior between full and empty virions60,61. Although chemical inhibition of proteases 
can inhibit AAV capsid antigen presentation, the capsid antigen presentation from AAV transduction may not be impacted from the 
absence of the single protease, cathepsin S, in deficient mice. It is possible that effective AAV capsid antigen presentation is 
induced in TAP-/- mice since a TAP independent and proteasome dependent pathway for cross presentation has been identified62. 
If this is the case, we will study whether proteasome-mediated degradation of AAV virions plays a major role in capsid cross-
presentation after AAV administration in vivo using proteasome inhibitors such as bortezomib or carflizomib. Considering the toxicity 
of proteasome inhibitors, the drugs’ short half-life in mice (rapidly cleared following intravenous administration with the peak at about 
30 minutes)63,64, and the potential enhancement of antigen presentation observed when using low doses of such drugs (see Fig.
8), we will use the highest non-lethal dose of proteasome inhibitor with repeated drug delivery (three days) and analyze the antigen 
presentation over a very short time period after capsid specific CD8 cell infusion. One other concern is that TAP-/- mice may have 
lower overall MHC class expression; however, it has been shown that strong antigen presentation from endogenous or exogenous 
protein is nonetheless observed in these mice65. In general, the approaches proposed in this aim are straightforward and we have
all the required reagents and extensive experience elucidating the CTL response to AAV capsids. As we perform these techniques 
on a regular basis, we don’t foresee any problems in carrying out these experiments. 

Pitfalls and alternative strategies: Example 1

https://www.niaid.nih.gov/sites/default/files/R01_Li_Sample_Application.pdf



Potential Pitfalls and Alternative Strategies. Recruitment of approximately half of the study 
population has been completed, including stool and normal colonic mucosa collection. Our group 
performs over 3,000 colonoscopies per year, sees over 500 CRN cases and we have a robust 
recruitment protocol that would allow completion of recruitment within the first year of the study. 
We don’t anticipate difficulties with the DNA extraction and qPCR analysis, as we have optimized 
these protocols and have had consistent, repeatable results (preliminary data). One possible 
scenario although highly unlikely based on our preliminary results, is that we do not detect 
differences in the prevalence of any of the genes studied between individuals with and without 
CRN or an association between mucosal pro-inflammatory cytokines and the presence of the 
toxic bacterial genes. In this case, we would shift our attention to diet (Aim 2) since we will have 
complete dietary information for each study participant. We will analyze whether the prevalence 
of the toxic bacterial genes in stool varies according to dietary profiles. Another scenario that we 
have considered is that the tissue bacterial gene profiles do not resemble concordant stool 
profiles. Identification of a toxic bacterial gene profile (either stool and/or tissue) associated with 
CRN will support our hypothesis of the contribution of toxic bacterial by-products to the 
development of CRN. Furthermore, as colonic biopsy samples only represent a very small 
percentage of the large intestine, identifying bacterial genes in mucosa will only strengthen our 
hypothesis.

Pitfalls and alternative strategies: Example 2



Timetable

From the PRCTRC Call for Proposals: “A timetable for the proposed 
project is required and should include the proposed methods, plans 
for abstract and/or manuscript submission, and possible external 
funding.”

A visual aid that demonstrates the feasibility of your proposed project 
by mapping out the time needed to complete your proposed specific 
aims and manuscript preparation and submission



Time Table (Recommend at most ¼ page for this proposal)

 A visual aid that demonstrates the feasibility of your proposed project by mapping out the time needed 
to complete your proposed specific aims and manuscript preparation and submission

 Benchmarks are required in NIH proposals.

 Time table should indicate that you have carefully thought through how long the different phases of the 
project will take and how you will measure your success (achieving the benchmarks).

 Reviewers use this to evaluate the feasibility of the proposed project and that the PI is clear about the 
time needed to complete the specific aims

 Could put complete benchmark in a footnote, if not enough room.

YR1 
May - Oct

YR 1 
Nov - Apr

YR 2 
May - Oct

YR 2 
Nov - Apr

Specific Aim #1

Benchmark #1.1  Produce antibodies against….. X

Benchmark #1.2 Complete testing of protocol for…. X

Specific Aim #2

Benchmark #2.1 Complete trial of…. X

Other benchmark(s) to include on manuscripts, abstracts, proposals to be 
submitted



Can do a written timeline if not enough room

 https://www.niaid.nih.gov/sites/default/files/documents/petriefull.pdf 

 TIMELINE. Most of the first 6-8 months of the project will be spent determining the 
kinetics of growth in  the IL7R-/- model, and then performing microdissection/cell sorting 
at the relevant time points. The next 6-8 months will consist almost exclusively of data 
analysis and prioritization of the outcomes. The remaining time (8-12 months) will be 
spent refining the outcomes for publication, as well as performing tests of biological 
relevance using existing genetic models, as outlined in Aim 4. 

 This would be better if the Specific Aim associated with each benchmark was given.

 https://www.niaid.nih.gov/sites/default/files/documents/1r03ai111416-
01_karplus_sample_app.pdf

 In the first year, most of the effort will focus on the development of the atomic-resolution 
EmrE structure. We anticipate that approximately six months will be required to produce 
several refined structures (Aims 1a–1c). The remaining Aims 1c-1d (validation of the 
refined structures) are expected to require an additional four to six months. The remaining 
time (up to 1 year)   will be devoted to the optimization of the peptide sequence and of the 
peptide staple position (Aim2), which will involve iterative interactions with the 
experimental groups. 

https://www.niaid.nih.gov/sites/default/files/documents/1r03ai111416-01_karplus_sample_app.pdf


Future Directions (One paragraph)

Summarize where you expect to be at the end of the 
research

Explain what will be the next steps in reaching for the long-
term goal

Explain why these steps are important

Connect to NIH mission



Example of a Future Directions paragraph

 https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf

 Future Directions: If the R33 phase is successful, compounds will be developed 
further via the NIH RAID program and SBIR or STTR mechanisms (in partnership 
with a small business company). Followup studies will include formulation studies, 
efficacy analysis in an animal model, production of a GMP batch of material and 
FDA-enabling safety/toxicity studies. Note that we have already filed intellectual 
property on the concepts outlined in this proposal, and that the PI has experience as 
President of a startup vaccine company (Codevax) which was recently awarded its 
first SBIR. 

https://www.niaid.nih.gov/sites/default/files/documents/dewhurstfull.pdf


Checkpoint: After finishing a draft Approach section, check that:

 1. You include enough background and preliminary data to give reviewers the context and significance of your plans.

 2. Each of your Specific Aims results in a set of experiments.

 They can test the hypothesis (or hypotheses).

 You show alternative experiments and approaches in case you get negative or surprising results.

 3. Your experiments can yield meaningful data to test my hypothesis (or hypotheses).

 4. As a new investigator, you include enough detail to convince reviewers that you understand and can handle a 

method. You reviewed the sample applications to see how much detail to use.  (https://www.niaid.nih.gov/grants-

contracts/sample-applications) 

 5. It is clear what you do well and what unique skills you and your team bring to the research. 

 If you think reviewers may have doubts, you explicitly state your team's resources and expertise. 

 If you or your team has experience with a method, you cite it; otherwise you include enough details to convince 

reviewers the team can handle it.

 6. You describe the results you anticipate and their implications.

 7. You omit all information not needed to state my case.

 8. You keep track of and explain who will do what, what they will do, when and where they will do it, how long it will 

take, and how much money it will cost.

 9. Your timeline shows when you expect to complete your aims

https://www.niaid.nih.gov/grants-contracts/sample-applications


References and further assistance
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 https://grants.nih.gov/grants/planning_application.htm

 http://www.ninds.nih.gov/funding/write_grant_doc.htm

 https://nccih.nih.gov/grants/resources/grantwrite-advice.htm

 https://www.niaid.nih.gov/grants-contracts/apply-grant

 http://grants.nih.gov/grants/how-to-apply-application-guide/forms-d/general-forms-d.pdf

 Sample NIH applications - https://www.niaid.nih.gov/grants-contracts/sample-applications
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