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Goals 
·To understand the content and context of these 

sections of an NIH grant proposal 

·To learn to organize these three sections into a unified 
and seamless application 

·To review common grantsmanship mistakes and learn 
to avoid them 

·Overall Goal: To provide a framework in which you can 
better present your research ideas 



Caveats 
·More than one writing style can be successful 

·This presentation combines facts and the author’s 
opinions/experience 

·Review panels may differ somewhat in expectations 

·Most of the discussion focuses on R01 grants, but is applicable to 
other mechanisms 

·Sources of information for this presentation: study section 
experience, numerous NIH announcements, institutional 
guides/slidesets on the web, the NIH Grant Cycle Advice Index 
from NIAID 
(http://funding.niaid.nih.gov/ncn/grants/cycle/advice.htm), 
enhancing peer review site (http://enhancing-peer-
review.nih.gov/restructured_applications.html) 



Details Document worth 
downloading http://enhancing-peer-

review.nih.gov/restructured_applications.ht
ml 



Context 
·Specific Aims 

·Significance 

·Innovation 

·Approach 

·Preliminary Studies/Progress Report 



Specific Aims 
·Your basic idea (hypothesis) underlies the entire 

application 

·Specific Aims outline the conceptual framework for 
your Approach section 

·Seasoned reviewers place much weight on the Specific 
Aims- don’t undervalue getting the Aims page just 
right! 

·Not the subject of this presentation, but should spend 
much effort on writing, editing, refining your Specific 
Aims 



Conceptually: How do Aims Relate to 
Significance/Innovation/Approach? 

Introduces Significance, 
Innovation 

Outline of Approach 



2. Template-Based Critiques 

·Critique template contains a total of 18 boxes 

·Reviewers should provide text for only those criteria 
that are applicable. 

 

 

 

 

 

 

 

 

 

1. Significance 6. Resubmission 13. Overall Impact 

2. Investigator(s) 7. Renewal 14. Budget and Period of 

Support 

3. Innovation 8. Revision 15. Select Agents 

4. Approach 9. Protection of Human 

Subjects 

16. Applications from 

Foreign Organization 

5. Environment 10. Inclusion of Women, 

Minorities, and Children 

17. Resource Sharing Plan 

11 Vertebrate Animals 18.  Additional 

Comments to  Applicant 

12. Biohazards 



Page Limitations: Research Strategy 
(Significance/Innovation/Approach) 
·For Activity Codes R03, R13/U13, R21, R36, R41, R43, 

Fellowships (F), SC2, SC3, X011: 6 pages 

·For Activity Codes R01, single project U01, R10, R15, 
R18, U18, R21/R33, R24, R33, R34, U34, R42, R44, DP3, 
G08, G11, G13, UH2, UH3, SC1, X01 : 12 pages 

·For each project and core of multi-component 
applications, such as Program Project/Center 
(P):Generally 6 or 12 pages** 

·For all other Activity Codes: Follow FOA instructions 

 



Significance: PHS 398 Instructions 
·Explain the importance of the problem or critical 

barrier to progress in the field that the proposed 
project addresses. 

·Explain how the proposed 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 that 
drive this field will be changed if the proposed aims 
are achieved. 

 



Important points about 
Significance Section 
·One of the specific review criteria: Don’t shortchange it! 

·Significance in the era of shortened applications should 
include brief Background Data, replacing the Background 
and Significance section 

·No set length, recommendations are approximate, but you 
want to leave plenty of room for your Approach. For R01 
applications, 1-2 pages is reasonable. 

·Generally background information is now much less than 
in 25-page era. Briefly state major background points and 
refer to literature, then hit hard on significance of what you 
propose. 



Significance examples 
· Paragraph one: Introduce the problem: 
The development of an HIV vaccine that generates broadly-neutralizing antibodies remains an elusive goal. Recombinant subunit 

glycoprotein vaccines have generated antibody responses that neutralize laboratory-adapted strains (REF) or neutralize only very 

neutralization-sensitive primary isolates of HIV (REF). Recent studies of HIV-infected populations, however, indicate that up to 

20% of individuals develop significant neutralization breadth (REF). Our laboratory has recently published results indicating thaté 

 

· Paragraph two: Additional background as needed: 
The structure and variability of the HIV envelope protein (Env) creates a significant challenge for generating an effective 

neutralizing antibody-based vaccine. Env is present on the virion surface as a trimer of heterodimeric gp120(SU)/gp41 (TM) 

subunits. Gp120 variable loop glycosylation is extensive, creating a barrier to access for antibodies known as the ñglycan 

shieldò(REF). The extreme sequence variability of gp120ôs exposed variable loops creates the need for either targeting highly 

conserved regionsé  

 

· Paragraph three: Emphasize the significance of the idea (hypothesis) proposed- 
In this application we describe an approach that will overcome the difficult challenges described above. Using a polyvalent 
immunogen combined with a novel combination of molecular adjuvants, we hypothesize that a broad neutralizing antibody 
response against HIV primary isolates will be generated. Indeed, preliminary data presented later in this application are strongly 
supportive that this approach will be successful. Experiments described in this application will extend these finding to the 
SIV/macaque model, providing sufficient proof-of-principle to support the development of this regimen for human studies.  

 

· Paragraph four: Emphasize the significance in a broader context- 
Results from this study will be significant not only in advancing the development of new generations of vaccines for HIV, but will 
provide fundamental new knowledge regarding the nature of B cell signaling pathways and the adjuvants required to optimize 
affinity maturation in a vaccine context. Broad-based neutralizing responses may be of great benefit against a number of 
pathogenic viruses, includingé 
 
 

 

 

 

  



Tips: Significance 
·Don’t be shy to use the word “Significance” 

·You can start a paragraph by “The significance of the 
studies we propose is…” 

·Although some background is needed, don’t only 
include background! You need to convince the 
reviewer in plain language that results stemming from 
your hypothesis and plan will be important. 

 



What is wrong with the following 
Significance section? 
·Significance. HIV is a retrovirus that has caused the 

worldwide epidemic of AIDS. More than 33 million 
individuals are infected with HIV globally. As a 
member of the retroviridae, HIV integrates into the 
host chromosome, making eradication efforts quite 
challenging. Antiretroviral therapy has had a major 
impact on HIV mortality in countries in which the 
economy and public policies have allowed widespread 
utilization. While this advance is noteworthy, 
antiretrovirals are not without complications, and 
resistance to current drugs occurs frequently.  



Significance (from Maureen E. Goode, PhD, 

ELS, http://ccts.uth.tmc.edu ) 

 

Why is this study important? 

 

How will your findings change science or 

medicine? 

 

Examples:   lives will be saved or quality of life 

improved (state how), new rationales for 

treatment tested (state why theyôre needed) 

 

1 page may be sufficient.  Start with enough 

background information to support the 

conclusion that the study is important.   
    

 

    

 

 

 

 

 

 



Sample Significance Section 

 

In 2009, at least 25% of Americans were obese (with a body mass 

index (BMI) of 25 or greater), and the percentage is predicted to 

continue to riseé. Obesity is the second leading cause of preventable 

death in the United States, because it is a risk factor for many chronic 

diseases, including diabetes (2), heart disease (3), and many forms of 

cancer, including breast and prostate cancer (4,5)é.  

 

Alleviating obesity could reduce the incidence of these diseases and 

so save lives, but current obesity reduction strategies are not 

effectiveé 

 

We therefore will identify the factors that most strongly influence 

obesity, so that individual weight-loss strategies can be devisedé This 

could save X livesé  

 

(from Maureen E. Goode, PhD, ELS, 

http://ccts.uth.tmc.edu ) 
    

 

    

 

 

 

 

 

 



http://www.twinnovate.eu/objectives.htm 



Innovation: PHS 398 Instructions 
·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 intervention(s) to 
be developed or used, and any advantage over existing 
methodologies, instrumentation or intervention(s). 

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

 



Innovation: Tips and Guidelines 
·Mark the section clearly as Innovation (don’t make the 

reviewer guess) 

·One paragraph generally sufficient, probably not more 
than two 

·Emphasize any innovative approach you are using: why 
is your approach better than what has been done 
before; what makes it novel? Innovative methods, 
innovative equipment, or an innovative way of looking 
at a problem can be emphasized. 



Innovation: Examples of text  
· Experiments outlined in this application will employ a novel approach to 

generate broad-based immune responses to HIV. While previous studies have 
established the value of generating HIV-specific T cell responses, they have 
fallen short in combining T cell-based immunogens with effective B cell 
immunogens. In this study, we will employ innovative B cell stimulation 
methods with… 

· Our study is innovative because… 

· Combining CryoEM tomography with high-resolution live cell microscopy 
represents a novel approach that will allow us to better define the intracellular 
trafficking of the Gag polyprotein. We have developed an innovative method of 
correlative microscopy, and will combine this with more conventional 
approaches to answer fundamental questions remaining in this field. For 
example, only through this technique will it be possible to define the 
morphology of Gag protein assembly intermediates… 



Approach 



Approach: PHS 398 Instructions 
·Describe the overall strategy, methodology, and analyses to be 

used to accomplish the specific aims of the project. Unless 
addressed separately in Item 5.5.15, include how the data will be 
collected, analyzed, and interpreted as well as any resource 
sharing plans as appropriate.  

·Discuss potential problems, alternative strategies, and 
benchmarks for success anticipated to achieve the aims. 

·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. 

·Point out any procedures, situations, or materials that may be 
hazardous to personnel and precautions to be exercised. A full 
discussion on the use of Select Agents should appear in 5.5.11 
below. 
 



Choices in Approach… 

·If an applicant has multiple Specific Aims, then the 
applicant may address Significance, Innovation and 
Approach for each Specific Aim individually, or may 
address Significance, Innovation and Approach for all of 
the Specific Aims collectively.  

·As applicable, also include the following information as 
part of the Research Strategy, keeping within the three 
sections listed above: Significance, Innovation, and 
Approach.  
·Preliminary Studies for New Applications. For new 

applications, include information on Preliminary Studies.  

·Progress Report for Renewal and Revision Application  

 



Where to put Preliminary Studies? 
·Preliminary studies was formerly a section preceding 

the Research Design and Methods section 

·Still makes logical sense to show preliminary findings 
before Approach (my opinion). Preliminary findings 
provide basis for experiments to come- why put them 
last? 

·Application Changes document makes this a bit 
confusing, but allows preliminary studies to be part of 
the 12 page R01 Research Strategy section. 

·Current grants are coming in both ways: Prelim studies 
in old position, or following the Approach section  



Option 1, pending any clarification 
·Significance 

·Innovation 

·Approach 

·Preliminary Studies supporting Aims 

·Aim 1 

·Aim 2 

·Aim 3 



Option 2 

·Aim 1 

·Significance, Innovation, Approach 

·Aim 2 

·Significance, Innovation, Approach 

·Aim 3 

·Significance, Innovation, Approach 

·Preliminary Studies/Progress Report 

·Practically, with current page limitations putting all 3 
sections under each aim may be problematic 



Option 3 

·Aim 1: Preliminary studies, Significance, Innovation, 
Approach 

·Aim 2: Preliminary studies, Significance, Innovation, 
Approach 

·Aim 3: Preliminary studies, Significance, Innovation, 
Approach 



What Preliminary Studies? 
·Figures or tables that establish confidence in the 

reviewers’ minds that you are a careful, expert 
scientist. 

·Don’t shrink beyond recognition! Show your best 
work. 

·Include unpublished data that supports the Approach: 
new techniques, a new area for your lab, data on a new 
cellular factor identified, etc. 

·Must support the hypothesis proposed and provide a 
basis for further experiments in the Approach section 



·Tip: You have already provided background. Do not be too general 
in the Approach section- let the reviewer know what experiments 
you will do 

·You can start with a brief introductory comment, but then get 
right into it: 

·“C.2. Introduction. Achieving breadth of neutralization is an 
important goal of this research program. Experiments in this Aim will 
expand on our Preliminary Studies to develop and evaluate a VLP 
library that will be used for subsequent immunization studies. 

·C.3. VLP library optimization. Twelve codon- optimized Env constructs 
representing the NIH clade B Tier 2 panel of early-transmitted isolates 
will be cloned into the pCDNA4TO vector and transfected into 293 
cells. Stably transfected cell clones will be selected using… 

 

Describe the overall strategy, methodology, and analyses to be 
used to accomplish the specific aims of the project. Unless 
addressed separately in Item 5.5.15, include how the data will be 
collected, analyzed, and interpreted as well as any resource 
sharing plans as appropriate.  



What level of detail for 
experimental approach? 
·Tip: Read grants from expert grant writers. There are different 

styles that can work. However, especially now with 12 (or 6) page 
limits, you cannot provide extreme detail. 

·The level of detail  required varies.  
· If you propose something novel, enough of the methodology to 

allow the reviewer to understand and gain confidence in your ability 
to perform the experiment must be provided. 

· If you are proposing something you routinely do and have 
published on, you need just enough detail to explain this. 

·Buffer formulations and detailed protocols are generally not 
included 

·Fine line between enough detail and too little detail- and the 
reviewers may give more benefit of the doubt to senior, experienced 
investigators 



Example: Too little detail 
·Macaques will be immunized with a cocktail of VLPs 

together with synthetic GM-CSF. At appropriate 
timepoints, assays of immune function will be 
performed to assess the resulting immune response. 
We will perform both B and T cell assays. Macaques 
will be challenged with SIV after three doses of 
immunogen, and the inhibition of viral replication 
resulting from vaccination analyzed. 



Example: Too much detail! 
·8 2 y/o female Indian rhesus macaques from the New England 

Regional Primate Center will be entered into this study. Vaccine 
will be prepared by mixing a 0.5 ml aliquot of VLP vaccine from 
each of the clade B isolates in Tris-buffered saline (TBS, 0.1M 
NaCl, 10 mM Tris-Cl) and sterile filtering the end product. 
Vaccine will be stored at -80 degrees in the veterinary pharmacy, 
with barcoding to link to the pharmacy inventory system. On 
days of inoculation, the thigh region of the animal will be shaved 
and prepped. 0.25 ml of the vaccine mixture will be drawn into a 
sterile 1 ml syringe (Becton-Dickinson) and administered in the 
thigh muscle of the macaque using a 22-g needle. Macaques will 
be observed by veterinary staff every 30 minutes for 2 hours 
post-injection for any adverse events, and any severe events 
reported to the IACUC.  



General guidelines: Approach 
·Outline experiments in enough detail to be understood by an expert 

investigator who may not work directly in your area of the field. 
·Clear outlining and spaces in the application are essential! Reviewers 

need spaces. Here are some things to bear in mind: 
·The reviewers of your grant may be reading it at 2 AM after working all 

day. They will be grumpy. Grumpy people like spaces and clarity! 
·Diagrams and figures are very, very helpful (see caveats about figures 

later). Figures help break up the page and maintain interest in the 
application. 

· Summarizing at the end of sections is often helpful: 
· “’The experiments described above are an essential component of our 

plans to develop a vaccine to elicit broadly-neutralizing antibodies. 
These experiments will allow us to choose the best combination of 
immunogens to move forward with, thus setting the stage for animal 
inoculations described in Aim 2 below.”  



Pleasant vs. Unpleasant reading 
experiences 



Pleasant vs. Unpleasant reading 
experiences 



·Best to do this explicitly: Put headings in for Potential 
problems and alternative strategies. 

·To increase the confidence of the reviewer in your plan, you 
must acknowledge alternative ways of testing your 
hypothesis, without the reviewer thinking that these are 
better than your primary methods. 

·Page limitations now make this difficult to be 
comprehensive, but major alternatives should be included 

Discuss potential problems, alternative strategies, 
and benchmarks for success anticipated to achieve 
the aims. 



Example: Alternative approaches 
· 2G. Potential Problems and Alternative Approaches . We realize that Aim 2 is an 

ambitious aim with multiple components. We have elected to present these experiments 
within a single overarching aim, rather than creating two separate aims, because the 
biochemical and microscopic techniques are designed to be complementary in reaching 
the same goals. We have considered alternative biochemical fractionation protocols to 
purify endosomes, such as a multi-step differential sedimentation approach. This was not 
considered as a first-line technique because of the high density of Gag complexes, which 
would result in co-sedimentation of all Gag complexes with the enriched endosomal 
fractions obtained in the final step of this type of separation. However, our separation 
technique is still under revision and will be modified as needed to produce the best 
separation of endosomal and plasma membrane markers. For the microscopic techniques 
proposed, we will benefit from the expertise of many individuals associated with the 
Vanderbilt Cell Imaging Core Facility and from our collaborator Dr. Smith. We will seek 
additional control fluorescent fusion molecules as markers of specific vesicular 
compartments during the conduct of this project. We will be careful to assess effects on 
cell viability and consider indirect effects on Gag/Vpu trafficking that may result from 
these interventions. Finally, we have considered alternatives to our model. The 
compartment in which the cellular inhibitor resides and in which Vpu acts may not be 
identical to the LE, MVB, or RE. If this is the case, we will seek counsel with other experts 
at our institution and others to suggest alternative vesicular compartments that may be 
involved and to provide markers that will identify these compartments. 
 



Top 10 mistakes in Grant 
Preparation 
10. The Aims are dependent; do not stand alone 

9. Proofreading is poor, including references and figure 
legends 

8. The scope of the work does not fit the mechanism 
(R01 with R21-type Aims or vice versa) 

7. Alternative approaches are not appropriately 
acknowledged 

6. Methods are difficult to follow or stated in general 
terms rather than specific experiments 



Top 10 mistakes in Grant 
Preparation 
5. The proposal is overly ambitious! Common for early 

career investigators. 

4. The Specific Aims are not carefully thought out and 
logical. 

3. The investigator lacks sufficient expertise or 
publications in the area of study. 

2. The problem under study is not significant. 

1. The basic premise/hypothesis is flawed. 



Get help in editing, review, and/or 
experimental design 
·Institutional resources may be available 

·Ask colleagues to review and critique your grant in 
advance. With only 2 submissions, this becomes more 
important 

·For non-English speakers, editing and grammar 
correction are essential. Professional grant 
writers/editors are used in many institutions 

·Don’t send any grant in that does not look and read 
like a professional document. It will start off behind 
the majority of grants, even if the study is important. 



What is a study section? 



Study section 
·Scientific Review Group: 12-20 expert reviewers 

covering a particular area 

·Organized by CSR (not by NIH Institute) 

·You should check the roster, and know your area! 

·http://www.csr.nih.gov/Roster_proto/sectionI.asp 

 



Study section procedures 
·Criterion scores submitted in advance 

·Three reviewers (usually) for each application 

·Group meets in dark, dank, windowless hotel room with 
bad coffee and pastries 

·SRA calls meeting to order, reviews policies. Reviewers 
introduce themselves. 

·Review order varies- most recently by best scores to worst 
scores 

·Those applications in bottom half are generally not 
discussed; don’t get the impact score but instead are 
“unscored” 



Review Process (cont’d) 
·Study section chair guides process 

·Reviewers state scores 

·Primary reviewer presents grant and critique, secondary 
and reader provide their views 

·Often very close agreement 

·When not in agreement, advocates win out 

·Learn what NOT to put in your grant (top 10!); some things 
are true grant killers 

·Not responding politely and completely to previous reviews 

·Rambling, illogical thinking without clear plan 

 



Review Process (cont’d) 
·All study section members (unless conflicted) vote, 

but this is more and more superficial. Your fate is 
really in the hands of the three reviewers, with some 
comments from others. 

·Scores and summary sheets should be available very 
soon after the SRG meets; contact the program official 
listed on Commons 



Overview of how study sections review the 
Significance/Innovation/Approach sections 
·Although each are separate criteria for scoring and are 

important, the impact score will be based more on the 
experimental approach. All winning grants have 
strong significance and some innovative aspects.  

·Many reviewers think the “Innovation” criterion is 
overrated, so it doesn’t carry the heaviest weight. 

·The Significance and Innovation sections are 
important in setting the stage for the approach; the 
approach provides the clearest view of your ideas and 
plans. 



What if the grant is unscored? 

·Do not jump off of the tallest building around 

·Many senior investigators with strong track records 
still get unscored grants 

·Unscored grants can come back and make the funding 
range- usually took 3 tries, so its unclear now how this 
will work 

·BUT if you are confident of the idea and the reviews do 
not suggest there is a fatal flaw and you are passionate 
about the work- stick with it! 

·Ask your colleagues to read the reviews; sometimes 
(unfortunately) you need to read between the lines 



Final Thoughts 
·Spend enough time in preparation 

·Get colleagues or professional review/critique 

·Organize the sections to logically flow 

·Stay tuned for new clarifications from NIH/CSR 

·Read others grants 

·Submit! “Never up, never in”: put your best ideas 
forward 

 



More information 
·http://grants.nih.gov/grants/grant_tips.htm 

·http://funding.niaid.nih.gov/ncn/grants/cycle/adv
ice.htm 

·http://enhancing-peer-
review.nih.gov/restructured_applications.html 

 


