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A Elements of a grant proposal
d Writing the Description
d Writing the Specific Aims
d Writing the Background and Significance
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A Formatting tips

A The review process, submitting revisions, and
success statistics




The NIH Grant Process
In A Nutshell

ASubmission

MReview by Study Section= IRG (3 -4
months)

MReview by institute Council (+2 month)
AHPink sheetsd sent

ANotice of grant award issued (+3 -4
months)

£ months!
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Receipt, Review, and Award Cycles
Types of Applications Cycle | Cycle i Cycle lll
Application Receipt Dates

I Institutional Ruth L. Kirschstein National Research
Service (Kirschstein-NRSA) Awards *
(All new, competing continuation, supplemental and
revised applications) Tvoni ni ,,\6 GrvantS

Academic Research Enhancement Award (AREA)

(All new, competing continuation, supplemental and

revised applications except those involving AIDS-related January 25 September 25
research)

January 10 September 10

New Research Grants and Research Career Awards February 1 October 1

Program Project Grants and Center Grants
‘ (All new, competing continuation, supplemental and February 1 October 1
| revised applications)

Competing Continuation, Supplemental and Revised:
Research Grants and Research Career Awards Mdech 1 duly 1 NgvmOan |

Small Business Innovation Research (SBIR), Small
Business Technology Transfer (STTR) Grants
(All new, supplemental, and revised applications except
AIDS and AIDS-Related applications)

PRE +DosTDOC AWARDS -
Individual Kirschstein-NRSA Awards (Standard) ** April 5 August 5 December 5

April 1 August 1 December 1

Conference Grants and Conference Cooperative
Agreements

(All new, competing continuation, supplemental and
revised applications)

AIDS and AIDS-Related Grants

(All new, competing continuations, supplemental and
revised applications; includes AIDS and AIDS-Related
SBIR/STTR)

April 15 August 15 December 15

September 1 January 2

‘ Review and Award Schedule
Scientific Merit Review June - July October - November ' February - March
Advisory Council Review September - October  January - February May - June

k%

Earliest Project Start Date December April July

* Several NIH Institutes and Centers use only one or two of the receipt dates for Institutional NRSA awards. Please check the
program announcement for "Institutional Research Training Grants (T32)" at http://grants.nih.gov/training/nrsa.htm.

** The National Research Service Award Individual Predoctoral Fellowships for Minority Students and Students with
Disabilities have special receipt dates.

*** Awarding components may not always be able to honor the requested start date of an application. Therefore, applicants

should make no commitments or obligations until confirmation of the start date by the awarding component.




Kinds of NIH Grants,
Research

A RO1- investigator -initiated research
0 Average size is 225K per year direct costs

A POZ program project grants

A R21- small pilot studies - 2 years
0 Only 100-150K per year

A There are many, many other kinds - R15,
Pioneer Awards

A All compete for extramural funds within an
Institute



Kinds of NIH Grants - Training

A F and T-series - training grants for postdocs

A K awards- for training and support of faculty awards
0 KO5- Faculty development award
0 KO3- Mentored Research Scientist Award

0 KO8- Mentored Clinical Scientist Development
Award

0 K23- Mentored Patient -Oriented Research Career
Development Award

0 New -K99/R00 - Pathway to Independence Award

A1-2 years of mentored support followed by 3
years of independent support

ADP2- new innovators award (risky new Pl
projects)



NIH Resources -
Do Your Homework First

A Find out success rates for different
Institutes and types of grants

A Find out what your competitors are doing
(CRISP)- i1e what type of research actually
gets funded

A Identify the expertise of the various
study sections and suggest a specific study
section

A Find out if any institutes have RFAs into
which your proposal would fit

A Tailor your proposal to an institute and to
reviewers




The NIH Grant Process

A Submission
0 3 times a year (dates vary by grant type)

0 Electronic submission dates

AYour institutionds dead]
NI HO s

0 RFAs (Request for Applications) can
have special dates

0 Sent to CSR (Center for Scientific
Review)

0 Keep submission date table (next slide)
near your desk!



Planning and Writing



Planning a Grant: Timing

A Get preliminary data during the
previous 6 -12 months; prepare figures

A Sketch out possible specific aims at
least 6 months ahead (can have extra)

A Beef up YOUR qualifications by
publishing as much as possible in the
best journals

A Allow 3 months minimum to write;
ramp up effort to 100% In last few
weeks (go to a quiet place!)




Experimental Design - Planning

A A focused project with a small number of
related aims is more likely to be funded
than a large, diffuse project or one
containing unrelated aims

A Use three specific aims if possible (2 - 4)

A Do not be overambitious! (common beginner
failing Is to include 10 years of work)

A Get advice from senior colleagues on
potential aims during planning stages




Grant Mentoring

A Get as much help as possible at all
stages of planning and writing

You canot have

A Ask for examples of successful
grants from more senior colleagues

A Ask for help from non -scientists to
catch typos!

t
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Novelty of Project

A Can be novel in methods or in hypothesis

A Novelty is a double -edged sword-i t & S
but will reviewers believe in your paradigm
shift?

0 Reviewers want to see other groups (peer
review) agree with novel concepts first

0 Other papers (preferably from other groups)
must have already been published in reputable
journals!

go



Remember

A You should propose to do the precise
experiments which move the entire
fleld forward as directly and quickly as
possible

OdDondt propose experi me
they CAN be done, or are variants of
things that were done before that just
prove the same things



When to Submit A Grant
(le stop doing experiments)

A You can show the need for the work in the
fleld

0 Hypothesis -driven research vs cataloging (ie a
specific, later developmental stage in a research
project)

0 Important disparity in current research of others

0 RFA (Request for Applications) indicates interest
by NIH

A You can show youcan accomplish the work

0 Feasibility studies done; or you have publications
with techniques

A Your preliminary results show promise (but
need more data)

0 Do not do everything ahead of time!




Page Requirements
(note that NIH may soon drop
to 12-15 pages)
A Specific Aims - 1 page
A Background and Significance - 3 pages
A Preliminary Studies - 3-4 pages (no
limits) OR Progress Report - usually 7-
10 pages for a 5 year grant (no
specific lImits)
A Experimental Design & totals 25 pages
including the above



The Cover Letter

A Used to direct your grant to a specific
study section and/or institute - will almost
always accomplish this task

0 CSR encourages this. Spend time researching
IRGS
A Should be very brief: only states that you
believe that the XXX study section has the
requisite expertise to review your grant
and/or that the work falls within the
purview of the XX institute

A Having your grant reviewed by people who
do the same kinds of studies (= like the
topic; approve of the methods) iIs critical




Targeting

A If you have no cover letter, your
title, abstracts, keywords, and aims
are used to target your grants

A Diseases mentioned will target it both
for funding by a specific Institute

A You may suggest the type of
expertise required to review, but do
not suggest specific people!



The Description (Abstract)

A This is the only thing most reviewers at
the study section will read

A Introduce the subject, briefly explain what
nas been done, and what gaps remain

A Describe each of your aims succinctly,
summarizing what you will learn

A Put the project into a clinical perspective

A Polish: remove extra words, and make it
elegant!




Specific Aims

A A one page summary of the proposal ( vs
abstract which is a half -page summary-
language can be duplicated)

A Specific aims test  specific predictions:
nypotheses which involve mechanisms are
nest

A Provide rationale and brief summary of
work, and expected impact on field

A Refine and revise multiple times! Very
Important part of the proposal (second only
to abstract/description)




A. SPECIFIC AIMS

I'he anthrax bacillus produces a three-component exotoxin of which an essential element is the protein
known as protective antigen, or PA. PA binds to a cell surface receptor and is cleaved to generate a 63 kDa
protein to which the one of the other anthrax toxins, LF and EF, can then bind. Proteolysis and binding of PA
permits internalization of the PA-LF complex into the endosomes and then the cytosol, where LF is able to
attack cellular machinery and cause cell death. Since proteolytic cleavage of the PA anthrax toxin is obligatory
for the manifestation of toxic activity, this cleavage step represents a natural target for pharmacologic
intervention. Previous research has shown that this cleavage is performed by a cellular surface enzyme known
as furin, a member of the family of eukaryotic subtilisins. This proposal centers on the hypothesis that the
cytotoxic action of anthrax toxin can be blocked through inhibition of the activating cleavage event, resulting in
lessened toxicity and cellular protection.

In the last decade, several groups have shown that it is possible to block bacterial toxin cleavage using large
molecule protein inhibitors of furin (such as mutated derivatives of alpha 1 antitrypsin, “PDX™; Jean et al.,
1998). Our work has focused on identifying small molecule inhibitors of furin through combinatorial chemistry
techniques, and we have recently identified a stable hexapeptide, D6R (D-hexa-arginine), which represents a
potent inhibitor of furin (Cameron et al., 2000). Our preliminary data indicate that D6R can effectively inhibit
furin-mediated cleavage of a bacterial toxin derived from Pseudomonas, thus blocking lethal effects, in both
cell lines as well as live animals. Initial experiments indicate that anthrax toxin activation can also be blocked
by D6R. We here propose to systematically apply our studies of furin inhibition to the blockade of anthrax toxin
activation. Specifically, we will pursue the following specific aims:

Specific Aim I. Investigation of D6R as a potential therapeutic in the blockade of anthrax toxin
cytotoxicity.
A. What is the time course and the ED50 for PA in the presence of the stable furin inhibitor D6R? How
does preincubation affect D6R potency? How potent is this small molecule inhibitor compared to the
engineered protein alpha-1- PDX?
B. Can direct inhibition of PA precursor cleavage by D6R be demonstrated using the iodinated PA
precursor as a substrate for recombinant furir

Specific Aim II. Examination of the structural requirements for inhik tion of furin-mediated cytotoxicity

by D6R-related molecules
A. What are the potencies of modified furin inhibitors against recombinant furin in a fluorogenic assay"
B. What are the potencies of modified furin inhibitors in the RAW cell anthrax toxin cytotoxicity assay?
C. What is the specificity of the modified inhibitors for furin as opposed to the related convertases PCI,
PC2, and PACE4?

Specific Aim 111 To test the use of D6R and/or other stable furin inhibitors identified in Aim II in animal
models of anthrax toxicity.

A. Does toxin-induced production of the cytokine TNF-alpha decrease upon administration of D6R?

B. Do D6R-related peptides protect against anthrax toxin in a rat model of intoxication?

C. Are D6R-related peptides toxic when administered acutely or chronically to animals?

B. BACKGROUND AND SIGNIFIC
Anthrax and the activation of anthrax toxins

The causative agent of anthrax is the bacterium known as Bacillus anthracis, a gram-positive, spore-
forming, rod-shaped bacterium. Infection of mammals by anthrax spores results in germination within alveolar

Specific Aims
can contain
guestions



Or
Nnot..



