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Agenda

Constructing your Specific Aims page of the Research 
Plan

Constructing your Significance part of the Research 
Plan

Constructing your Innovation part of the Research 
Plan

Peer review of the LOIs and incorporating given 
information for SA,S,I 
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Maria del Mar Gonzalez-Pons
Postdoctoral Cancer Biology Fellow
University of Puerto Rico
Comprehensive Cancer Center



Specific Aims: 
Where marketing meets science



Specific Aims:

Most important part of the application
Provides an overview of the entire project

Reviewers have to like your idea by the time they finish reading this 
page

Should also persuade reviewers that this project is important, that you 
are the right team to do it, and that it will advance the state of the 
science. 



1. Significance: Importance of the problem, potential impact of the 

research field

2. Approach: Sound experimental design, pitfalls & alternate methods

3. Innovation: Originality and novelty of the concept, challenges a 

dogma

4. Investigator: Training, experience, and integration of the team

5. Environment: Institutional resources, uniqueness of subject 

population

Before you start: have review criteria in mind



Before you start: read your funding 
opportunity

 Identify key words to incorporate into your Specific Aims to draw the 
reviewers attention
 The rule of three

Finish each paragraph with a strong statement

 Always remember that you are writing to the reviewers 



Keep in mind

 Should be written in a clear, logical, and concise manner
 Sell the whole story in a few paragraphs

 First impressions are important
 One of the few section most review members will read

 Clearly state scientific impact, hypothesis, and outcomes

 Your specific aims will dictate:
 The terminology you will use – be consistent!

 How you will organize your approach



Consider organizing the Specific Aims 
into 4 paragraphs

1. Introductory paragraph

2. “What, Why, Who” paragraph 

3. Specific Aims 

4. “Payoff” paragraph 



 The opening sentence must be an interest-grabbing sentence that 
immediately establishes the relevance of the proposal to human 
health
You want to convey that, by supporting your proposal, the reviewers will be 

helping NIH accomplish its goals

Include a statement of current knowledge will help less expert 
members of the panel get up to speed with respect to what is known 
about the topic of the application

Introduce what the gap in knowledge in the field, the one that you 
will address in the application

Close paragraph with a strong statement

Introductory paragraph



“What, Why, Who” paragraph

 Background information – enough to support your research
 Clearly state the scientific knowledge gap

 Long-term goal - projects the continuum of research that you will pursue 
over the course of multiple periods of grant support

 Tells the reviewers what the “big picture” of your research is

 Objective - defines what the proposal seeks to accomplish
 Specify how your research addresses the gap in knowledge

 Central hypothesis - must link to the objective, because the objective will 
be accomplished by testing the central hypothesis 

 Rationale/ significance - conveys why you want to conduct the proposed research; should tell the 
reviewers what will become possible after the research is conducted that is not possible now 

 Preliminary data – add to support your research is feasible

 Can also add information on innovation and study population



Specific aims

 Specific Aim 1. To……
 There must be concordance between the aims and the central hypothesis 

 The aims should be brief, informative, headlines that will attract the reviewer’s 
attention

 Each aim should convey why that part of the research is being done

The paragraph under each aim should be sufficient to convey how you 
will address your research question
 Hypothesis or expected outcomes should be described

 The number of samples and the type of study (ie. Case/control, etc. ) should be 
clearly stated

 Can add sub-aims to clearly explain the logic in your research plan



The “payoff” paragraph

There should be at least one important expected outcome for each of 
your aims
The expected outcomes articulate the expected products of the research

The final part of the Specific Aims section must summarize the general 
impact of the expected outcomes
The positive impact statement should make clear that, collectively, the 

outcomes will advance your field, as well as contribute to the mission of the 
NIH Institute/Center that you are targeting 



How assess if your specific aims are 
ready for submission

Ask yourself:
Would my reviewers see my proposed project as tackling an important problem?

Would they view my Specific Aims as capable of resulting in new discoveries? 
Would my reviewers regard the work as new and unique?

Would they view my Specific Aims as likely to significantly impact or advance the 
research field(s) involved?

Are my Specific Aims written clearly and are they easy to understand?

*Get outside opinions for a fresh perspective. If they can understand your project and 
get excited about it, you have a better chance your reviewers will as well           





Specific aims 
page example

What are we dying of? 
a.k.a. significance

Introduce the two research 
areas I investigate in the 
proposed study
-What is known in the literature

Set the stage for the specific 
aims

-Main goal
-Central hypothesis
-Innovation
-Preliminary data

Specific aims organized into 
subaims



Specific aims 
page example

What are we dying of? 
a.k.a. significance

Introduce Set the stage for the 
specific aims

-Background information –
what is known in the literature
-Main goal
-Central hypothesis
-Innovation
-Preliminary data

How will the results generated 
by this study contribute to 
advance knowledge in the field 
and/or translate into better 
patient management



SIGNIFICANCE SUBSECTION

Deana Hallman, MD
Scientific Writing Unit Leader
Puerto Rico Clinical and Translational Research Consortium



Application Deadline: Dec. 1, 2016 

RESEARCH PLAN

 Specific Aims (1 page)

 Research Strategy (6 pages)

 Significance

 Innovation

 Approach

 Timetable

 Future Directions

To be addressed 
on November 15



SIGNIFICANCE Subsection

Simple definition of significance: the impact 
that something will have on some other thing

Significance Subsection:
• Increase the level of detail presented so far 
• Provide new information & citations that will 

extend and validate the brief assertions 
made in the Specific Aim



What should be written in SIGNIFICANCE?

 Explain the importance of the problem or critical barrier to 
progress in the field.

 Describe the scientific premise, including consideration of 
the strengths and weaknesses of published research or 
preliminary data crucial to the support of the application.

 Explain how the project will improve scientific knowledge, 
technical capability, and/or clinical practice in one or more 
broad fields.

 Describe how the concepts, methods, technologies, 
treatments, services or preventative interventions in the 
field will change when aims are achieved.

Research Instructions for NIH and Other PHS Agencies, section R.400.3.1



SIGNIFICANCE – Purpose & Format

Purpose:

 Help justify the need for what will be proposed

 Establish the scientific premise for the application

 Inform reviewers as to why the research contribution 
is expected to be significant

Suggested Format *:
A. Scientific Premise:

1. Overall Scientific Premise 
2. Scientific Premise for each Aim

B. Significance of the Expected Research Contribution

* Russell & Morrison, 2016



A. Scientific Premise

Is the scientific foundation on which the proposal is built.

 Craft each level by discussing the strengths/weaknesses of 
the literature you cite (including your own), and preliminary 
data that are part of the scientific foundation.

 Extent of the discussion should be brief, but reflective of the 
fact that it has thoroughly investigated the strengths and 
weaknesses of what is being presented.

Scientific Premise has 2 levels:
1. Foundation of knowledge of the entire application
2. Foundation of knowledge that underlies each aim

Where you must convince 
reviewers that the scientific 
foundation of the proposal 

is reliable



A. Scientific Premise

 Presentation of preliminary data should be limited to that 
which contributes to the proposal’s scientific foundation.

 Critiquing strengths/weaknesses:

• Per NIH: the rigor of previous experimental designs, as 
well as the incorporation of relevant biological variables 
and authentication of key resources should be discussed. 

• Landis et al. (2012) offers a core set of reporting 
standards for rigorous study design, including categories 
as randomization, blinding, estimation of sample size, 
and data handling.

http://www.nature.com/nature/journal/v490/n7419/full/nature11556.html

Only place to discuss 
strengths & weaknesses 
of relevant literature and 

preliminary data



1. Overall Scientific Premise

 Expand on what was briefly asserted in the Specific Aims.

• Detail existence of the gap/lack planning to address

• Offer objective evidence validating the critical/urgent 
need to fill that gap or address the lack

• Clearly frame and detail why continued existence of the 
need would represent an important problem (i.e. negative 
consequences of not meeting the need).

 Choose only the most reliable publications (no weaknesses)

 Write a sentence that frames the problem as being relevant 
to the FOA.

Should critique 
the scientific 

foundation for the 
entire project .



1. Overall Scientific Premise

Problem: hospital-to-hospital variability in the 
incidence of sequelae following a surgical procedure

• Start - describe the frequency of the procedure 

• Then - detail the kinds of post surgical sequelae that can 
result, and how some hospitals have greater success 
than others in avoiding them

• Then - describe why there is a (NIH-relevant) need to 
minimize these complications. 

• Finish - validate the assertion with details of the cost and 
human consequences of not meeting that need.

• Integrate into the narrative - discussion of strengths and 
weaknesses of the supporting publications and 
preliminary studies.

Example



2. Scientific Premise for Each Aim

 Discuss the scientific premise for each aim independently

• Helps select maximally relevant support for each aim

• Increases ease of understanding and reviewer 
friendliness

• Saves space, compared to having separate sections 
under each Aim for review of relevant literature and 
presentation of preliminary data

 If citations pertain to more than one aim, don’t repeat details 
under each aim, just refer back to the 1st level of 
presentation



Relevant Literature                                    
in Support of Scientific Premise

 Cite publications that informed your thinking/approach.
• Some should be your own (or co-investigators). 

 Do not cite extensively, only the strongest and most 
relevant publications on which you base your arguments. 
• Be highly selective, not comprehensive.
• Citing too many will lengthen the Significance part.

 Cite primary publications that are peer reviewed (no 
reviews) and have experimental/reporting strengths. 
• Do not cite publications with weaknesses (it will weaken 

yours), unless the goal is to address that weakness. 

 Critique the weaknesses of cited publications as positively
and constructively as possible.



Preliminary  Data                                    
in Support of Scientific Premise

 Integrate the discussion of preliminary results with the 
relevant literature citations.

 Be highly selective with respect to the data offered.
• You must discuss strengths/weaknesses. 
• If there are weaknesses, you have to acknowledge it. 
• If weaknesses are moderate/severe, don’t include.

Purpose: 

 Help establish the scientific foundation/premise:
• Support for the central/working hypothesis for each aim 
• Support the technical feasibility of the work in your hands



Preliminary  Data                                    
in Support of Scientific Premise

 Follow discussion of each data set with a sentence that tells 
reviewers why it helps either to support the related working 
hypothesis or the feasibility of the related aim in your hands.

 Write the sentence fully italicized, for example:

• These data are important in establishing the feasibility of 
Specific Aim #2, because they validate its underlying 
concept.

• Collectively, these data support feasibility because the 
unequivocally confirm that XYZ occurs, which was the 
essential observation needed to propose specific aim #3.



B. Significance of the Expected       
Research Contribution

 Begin with a sentence that explicitly describes the research 
contribution you expect to make. 

• This contribution must logically grow out of what 
precedes it and be seen as the solution to the problem. 

• The contribution sentence must also link back to the 
overall objective in the Specific Aims. 

• Tell reviewers what is expected to be produced once the 
project is successfully completed. 

• Upon successful completion of the proposed 
research we expect our contribution to be…

The positive impact your research contribution will have on something 
that is of importance to the NIH Institute you are targeting.



B. Significance of the Expected       
Research Contribution

 Follow with the statement of significance.

• A simple, direct sentence regarding why the expected 
contribution will have positive impact.

• This contribution is expected                                                  
to be significant because… 

• Be specific and substantive, do not use a cliché or an 
empty generality.

• Positive impact is usually a vertical step in the field.



B. Significance of the Expected       
Research Contribution

 For the last part, set out credible, tangible benefits that will 
validate the claim of positive impact.

• If the benefit is a vertical advancement of the field, make 
this point evident.

• Or, make the advancement relevant to a part of NIH’s 
overall mission.

• If applicable, call attention to: 
• expectations of decreased morbidity/mortality
• improvements in the quality of life and/or medical outcomes
• reduction in the cost of medical care…

• Also, claim outcomes that would be beneficial when 
extrapolated to other venues and/or fields.



Take into consideration...

With three Aims, 

your Significance subsection could be 4 pages long

Use your space wisely!



INNOVATION SECTION OF NIH 
PROPOSALS

Sheila Ward, PhD
ProposalsPR
sheila.emily.ward@gmail.com



To innovate or not??

 Innovation is not necessary, but the results should have compelling significance.
 http://www.ninds.nih.gov/funding/grantwriting_mistakes.htm

 If not novel, to what extent does potential impact overcome this lack? Is the research 
likely to produce new data and concepts or confirm existing hypotheses?

 BUT BETTER TO INNOVATE!!



Innovation

(SF424 (R&R) Application Packages, Revised 
6/10/2016; http://grants.nih.gov/grants/how-to-apply-
application-guide/forms-d/general-forms-d.pdf

Explain how the application challenges and seeks to 
shift current research or clinical practice paradigms. 

Describe any novel theoretical concepts, approaches 
or methodologies, instrumentation or interventions to 
be developed or used, and any advantage over 
existing methodologies, instrumentation, or 
interventions. 

Explain any refinements, improvements, or new 
applications of theoretical concepts, approaches or 
methodologies, instrumentation, or interventions.



What reviewers are looking for in Innovation 

(https://grants.nih.gov/grants/how-to-apply-application-
guide/format-and-write/write-your-
application.htm#What%20Peer%20Reviewers%20Look%20) 

Does the application challenge and seek to shift current 
research or clinical practice paradigms by utilizing novel 
theoretical concepts, approaches or methodologies, 
instrumentation, or interventions? 

Are the concepts, approaches or methodologies, 
instrumentation, or interventions novel to one field of 
research or novel in a broad sense?

 Is a refinement, improvement, or new application of 
theoretical concepts, approaches or methodologies, 
instrumentation, or interventions proposed? 



Innovation 0.5 pgs

(From The Grant Application Writer’s Handbook: NIH, Russell and 
Morrison 2014) 

 Departure from the status quo , that facilitates new achievements 
relevant to NIH that would be otherwise unattainable.

 What is NEW about how you will address the problem?

 Part #1: Introduction. Sentence #1-4: Document using the literature the 
norm in the field. What is the status quo? What are the short comings of 
this approach? How have these shortcomings prevented advance? Be 
diplomatic

 Part #2: INNOVATION. Sentence #5: Statement of Innovation.

 Part 3: Positive impact (NOT SAME AS BENEFITS UNDER 
SIGNIFICANCE). Sentence #1-3: Detail and substantiate advances that 
will be possible because of your change from the status quo.



 The control of gene expression in trypanosomatid parasites is relatively poorly understood. 
While mRNAs within the same transcription unit vary in abundance within and across 
developmental stages, the impact of translational control on protein abundance remains 
unexplored except for a few cases. This application proposes to adapt a new technology that 
melds advances in NGS with ribosome protection of translating mRNAs to reveal the global 
extent of translational control in the organism chosen as a model trypanosomatid, T. brucei. 
The studies will provide important new information at several levels: it will identify transcripts 
that are under stage‐regulated translational control and also those transcripts that are more (or 
less) efficiently translated in all stages. Additionally, it will assess whether numerous small 
putative coding regions (CDSs) identified in RNA‐seq experiments are translated, and whether 
some transcripts bear upstream ORFs that may function in translational control. Finally, it will 
determine whether T. brucei employs alternative initiation codons, such as were recently 
revealed to be much more prominent than suspected in S. cerevisiae [24]. The expertise of Dr. 
Parsons in T. brucei and translation and Dr. Myler in bioinformatic/genomic approaches 
provide a strong partnership that will allow application of this novel technology and 
substantially increase our understanding of translational control in T. brucei. These studies are 
anticipated to be a prelude to future studies examining the roles of specific sequences and 
proteins mediating translational regulation in T. brucei. They also will provide a strong 
foundation for exploring translational control in other trypanosomatid parasites, specifically 
Leishmania donovani.

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



Review of Innovation:
https://www.niaid.nih.gov/sites/default/files/documents/mylerpar
sonsss.pdf

 Reviewer 1 (Ranking: 2)

 Strengths: The application of the ribosome profiling technique/deep 
sequencing is a first for the field. Clever and cutting edge.

 Weaknesses: No significant weaknesses

 Reviewer 2 (Ranking:  2)

 Strengths: This work represents the application of a cutting edge 
approach to a group of organisms that have not previously been the 
object of such global analyses.

 Weaknesses: The method was not developed by the investigators and 
has already been used in other systems (e.g., yeast).



 Although most investigators studying the effects of bacteria on host cells appreciate that gene 
regulation and protein turnover are both key to understanding how bacteria alter host cell functions, 
there has been a bias towards the study of gene regulation rather than protein stability. This bias is a 
result of the availability of arrays and other tools that allow the simultaneous measurement of 
thousands of individual host cell gene transcripts during a particular stage of cell infection. Although 
proteomics is an active area of investigation, the ability to monitor changes in protein abundance 
globally is limited. Approaches to study protein levels usually involve pulse-chase experiments, the 
administration of protease inhibitors followed by biochemical analysis, or biochemically trapping 
individual protein-protein interactions. These approaches are inherently limited in the number of 
proteins that can be monitored at one time, and are not scalable to make them more “global”. We are 
interested in understanding how L. pneumophila type IV secreted effectors manipulate host cell 
protein function and turnover at a global level, and to determine whether some of these manipulations 
are required for intracellular replication. It is known that the type IV (Dot/Icm) secretion apparatus is 
crucial for L. pneumophila survival and replication inside eukaryotic cells. Over 150 Dot/Icm effector 
proteins have been identified through a variety of genetic, biochemical and cell biological approaches, 
yet for most of these proteins the biochemical functions and specific host targets remain unknown (4, 
10, 16). We believe that many of the L. pneumophila effector proteins secreted during bacterial 
infection alter host cell proteins and pathways and allow the bacteria to establish a replicative niche. 
However, we have been frustrated by the inability to study changes in host cell protein stability at a 
scale provided by transcriptional arrays. The GPS screens being developed by our colleagues in the 
Genetics department are a novel, highly innovative method to globally monitor protein stability in 
mammalian cells, and we felt it could be adapted as a completely new large-scale approach to 
identify host proteins altered during bacterial infection. As proof-of principle, we have begun to use 
GPS to globally monitor the stability of host proteins altered by L. pneumophila effectors during 
infection. GPS has the potential to profoundly increase our knowledge of the basic science of protein 
regulation during L. pneumophila infection and significantly increase our potential to target and cure 
this disease.



Review of innovation
https://www.niaid.nih.gov/sites/default/files/documents/starnbac
hss.pdf

Reviewer 1 (Ranking: 1)

 Strengths: This is a highly innovative adaptation of the global protein stability vectors 
to assess bacterial pathogenesis.

 Weaknesses: It is not clear that many of the legionella effectors will elicit a protein 
stability change in host protein expression

Reviewer 2 (Ranking: 1)

 Strengths: The strategy to look at global host protein proteins stability coupled to 
functional type IV secretion is highly innovative and a strategy with great potential to 
identify host proteins that are important for the survival/ replication of Legionella and 
an nice way to get around the problem with large numbers of effector proteins with 
redundant function.

 Weaknesses: No significant weakness identified

Reviewer 3 (Ranking: 1)

 Strengths: The use of the global protein stability approach is highly innovative in 
studying microbial pathogenesis. 

 Weaknesses: None



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

 Previous experiments have demonstrated that similar “layering” of the 
immune system can occur in avian and murine models.1-3 In these 
species, however, the timing and/or anatomic constraints are entirely 
different. In particular, the murine immune system develops at a 
markedly different pace than does the human immune system, e.g., with 
very few Tregs detectable until three days after birth27 as compared to 
the late 1st trimester in the human. This study is innovative in two 
respects: this is the first time that human immune system layering has 
been studied in utero and at birth; in addition, we have identified and 
validated a set of genes that are uniquely expressed in fetal or adult T 
cells, allowing us to quantitatively and qualitatively study the kinetics of 
the two populations as a function of time. The proposed research has 
the potential to improve prevention (through improved vaccine 
strategies) and treatment of neonatal infection (by providing a better 
understanding of normal human fetal immune development), and should 
teach us how the developmental state of the fetus and newborn affects 
their ability to respond to pathogens or vaccines.



Review of Innovation
https://www.niaid.nih.gov/sites/default/files/documents/mccuness.pdf

 Reviewer 1 (Ranking: 1)

 Strengths: The application of the concept of layering to the developing human 
immune system is innovative. The hypothesis that temporal differences in the layering 
process might lead to variations in the balance of Th1 vs Th2 type responses is highly 
innovative. The development of a transcriptional signature for fetal versus adult 
lineage T cells is highly innovative.

 Weaknesses: None noted.

 Reviewer 2 (Ranking: 1)

 Strengths: The approach to examine immune regulation (‘layering’) in neonates and 
to correlate it to vaccine response (and possibly other outcome in the future) is 
innovative.

 Weaknesses: None noted.

 Reviewer 3 (Ranking: 1)

 Strengths: High risk, high reward project. Identification of molecular signatures of fetal 
and adult HSPC derived T cells is promising. Translational relevance to understanding 
and potentially manipulating vaccine response in children.

 Weaknesses: None noted.



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

 As described above, the vast majority of studies on the thymus 
have focused on the role that the stromal microenvironment 
plays in supporting lymphoid differentiation. In contrast, the role 
that the lymphoid cells play in establishing the overall 
microenvironment is very poorly understood. In particular, the 
mechanism by which stromal cells respond to the presence of 
lymphoid cells by undergoing proliferation and post-mitotic 
differentiation (Penit et al., 1996) is virtually unknown. This 
project seeks to address this paucity in a comprehensive and 
physiologically relevant fashion, and therefore is both novel and 
innovative. Further, the experimental approaches (in situ stromal 
gene mapping in a non-myeloablative model system of induced 
thymic growth) are technologically novel. The combination of 
these techniques seems highly likely to provide a wealth of 
information on this biologically important question with little risk 
of failure, given that these technologies are already very well 
established in our laboratory.



Review of innovation
https://www.niaid.nih.gov/sites/default/files/documents/petriess

.pdf

 Reviewer 1 (Ranking: 1)

 Strengths: The innovation of this proposal is the focus on 
signaling into thymic stromal cells during thymic growth, together 
with the recent development of key technical breakthroughs that 
make this study possible.

Weaknesses: None noted.

 Reviewer 2 (Ranking: 2) 

 Strengths: We know very little about how developing lymphoid 
cells influence stromal cell growth, differentiation and survival. 
The area of research is therefore innovative. The research 
approach is relatively novel, although it does not break new 
ground in respect to the investigator’s previous publication.

Weaknesses: None noted.



NIH assistance on proposal writing

 http://grants.nih.gov/grants/how-to-apply-application-guide.html#format

 http://grants.nih.gov/grants/how-to-apply-application-guide.html

 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

 Handbook: http://www.grantcentral.com/workbooks/national-institutes-of-health/



Exercise: To write and share with a partner

1) Define the status quo in your area of research.

2) What innovation does your proposed research 
present over the status quo?

3)   What advance will be possible because of this 
innovation?
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