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Starting the grant writing

J.M. Dean. University of Utah School of Medicine

It takes time, time, and more time….
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General rules

A. M. Coelho, University of Stanford



- Get inside the reviewer’s head. What reviewers really look for?

* evidence of scientific reasoning

* formulating hypothesis and designing experiments to test them

* good ideas

* focused writing

* evidence of productivity and knowledge of proposed techniques

- Make sure your writing reflects this.

You write for the reviewers

J. S. Rasey, University of Washington, Seattle

a grant is not an idea – it is a plan



General rules

A. M. Coelho, University of Stanford

(better you than reviewers…)

- Do pursue original science.

- Topic: need to be narrow enough to be feasible and to make a significant
contribution, but broad enough to have societal relevance (important for a field).

- Do provide a well focused research plan.

- Do not let your ideas wander from the main theme.

- Do not propose too much: it will not seem feasible.

- Provide a critical approach to project:
* discuss potential problem areas
* discuss alternative approaches

- Complete the project narrative following the format as outlined in the application 
instructions and address each section with a heading. 



Be focused: Don’t go on a fishing trip!

”In addition to proposing a research desing that is a fishing expedition, the
applicant also proposes to use every type of bait and piece of tackle known to 
mindkind.”

General rules

K.H. Albertine, University of Utah



Persue original science!

”This application is characterized by ideas that are both original and scientifically
important. Unfortunately, the ideas that are scientifically important are not 
original and ideas that are original are not scientifically important”

General rules

A. M. Coelho, University of Stanford

Follow the KISS (Keep It Simple and Succinct)



K.H. Albertine, University of Utah

General rules

Style:

- Clarity is a priority

- Sentences usually shorter than in article

- Key phrases are underlined or bolded to make them stand out

Don’t make things too complicated



R. Porter, Virginia Tech

Specificity of project writing

Style:

- Sentences are shorter

- Key phrases are underlined or bolded
to make them stand out



R. Porter, Virginia Tech

Specificity of project writing
Sponsor goals:

- Devote a good deal of time 
highlitining passages that express
what the sponsors want to 
accomplish.

”Grant programs do not exist to make 
me successful, but rather my job is to 
make those programs successful”.



R. Porter, Virginia Tech

Specificity of project writing

- Grant writing is a world of action, 
not only world of idea. 

- Project must be a plan how to use
funding to accomplish goals.

- Project should indicate the expected
outcomes. 



R. Porter, Virginia Tech

Specificity of project writing

- Language of a grant can be stronger
than language of research article.

- The writer has to convince the
reviewer that the proposed research is
worth doing.

- Effort should be geared toward
building a convincing argument.



R. Porter, Virginia Tech

Specificity of project writing

- Academic style usually prefers
impersonal tone, with writer’s persona 
hidden from view.

- Grant writers are expected to 
convince the reviewer that they can
perform valuable study

* active voice

* more energetic phrasing

* direct references to the author in
the first person 

But: do not exaggerate…

Be confident without boasting



R. Porter, Virginia Tech

Specificity of project writing
- Grant proposal usually describes
plans for a reseach group, not solitary
scientist.

- Large multi-investigator proposals
are divided for work-packages (often
with independent funding and PI). 
They are written (and rewritten ) by 
several researchers and edited by the
lead writer.



R. Porter, Virginia Tech

Specificity of project writing
- Grant reviewers have limited time 
and deadly deadlines. 

- If the proposal does not intrigue
them by the very first page, they will 
not read carefully any further (to 
prepare the revision they will quicly
look for the reasons to justify
rejection)

- Your writing must be clear and 
concise.



R. Porter, Virginia Tech

Specificity of project writing

- Grant writers must use language that
can be understood by a diverse group 
of readers.

- Fewer words with greater clarity.



- The

Example of hints for reviewers

J. Ernst



- Missing the overall hypothesis/objectives/purpose/questions.

- Missing final paragraph that states the significance, innovation, and impact.

- Diffuse, superficial, unfocused plan.

- The specific aims depend on results from previous aims.

- The proposal is overly ambitious.

- It’s not clear the investigator 
can do the proposed experiments
(too ”innovative”=risky).

- Preliminary data are lacking.

- Uncritical approach

Weaknesses pointed by reviewers

K.H. Albertine, University of Utah



- The studies are more descriptive or correlative than mechanistic.

- The Background section is missing key publications and experimental findings.

- Alternative approaches or interpretation of data are inadequately described.

- Experimental details are lacking or have not been adequately described.

- This is not the appropriate grant mechanism.

Weaknesses pointed by reviewers

K.H. Albertine, University of Utah

Search in the right places…



- One of the best things to hear from the reviewers:

”This is hypothesis-driven science”

General rule in reserch project

K.H. Albertine, University of Utah

- Hypothesis driven proposal is a gold-standard in science

* Observation

* Hypothesis

* Test the hypothesis
(experiments and proper controls)



- Reviewers will provide an overall score to reflect their assessment whether the
research is worth doing, and probability that experiments will be successful.

General assessment

Lenora Olson



Make the reviewers’ job easier:

- Make it easy for them to understand thing

- Make it easy for them to find things

- Make it easy for them to be your advocate

- Prepare a well-organized, clearly written prose

Reviewer Good Reviewer

A. M. Coelho, University of Stanford

- Rewiewers have usually 20-30 projects for evaluation or ranking with short
deadlines.

- They are over-commited, over-worked, and tired. And they work late at night. 



- Concise: reviewers have little time to read your grant proposal

- Clear: reviewers have to sell your proposal to the review panel, so reviewer need
to understand your proposal quickly (and correctly)

- Don’t try to snow reviewers – they can see right through that.

Style of writing

K.H. Albertine, University of Utah



1. Read the application instructions carefully

Three most important rules

2. Read the application instructions carefully

3. Read the application instructions carefully



You need a good idea. But it is more than that.

Suggestion: Draft an outline. 

- It is a simple thing to say, but not so ofen used. Can help and save time.

- Start with the grant guidelines, and sketch out what the funding agency wants in 
each section and subsection and in what order. 

- Go back and fill in the information and ideas you want to include in each part of 
the grant.

- You will end up with an outline that can serve as a rough draft of your proposal 
tailored precisely to the call.

Start writing



- Grant title should:

* be clear and descriptive

* accurately describe the content, focus, or concept of your proposal

* understandable

* interesting

- It is often used to assign review groups

- Avoid:
* jargon
* overstatement
* humor and being “Cute”

Title: first but not least



Abstract

Presents the big picture....

.... concisely.

M. A. Sesma, NIMH



- Abstract should include:

* a self-contained description of the project

* a brief background of the project

* specific aims, objectives, and hypotheses

* significance of the proposed research

* the unique features and innovation of the project

* the methodology (action steps) to be used

* expected results – how the results will affect research area

Abstract

NIH materials, 2010



Abstract

NIH materials, 2010

- Suggestions:

* be complete but brief

* use all the space alloted

* avoid describing past accomplishments

* write the abstract last so that it reflects the entire application
# should be able to stand alone (it may be all the reviewers read…)

* abstract can be used for purposes other than the review
# provide a brief descriptiopn of the grant in annual reports, 
# presentations, 
# dissemination to the public



Abstract in the Preludium call

Abstract (1 page)

1. Research project objectives/
Research hypothesis

2. Research project Methodology

3. Expected impact of the research 
project on the development of 
science, civilization and society

Heme oxygenase-1 and progression of 
melanoma: role in cancer initiating cells



1. Research project objectives/Research hypothesis

Abstract in the Preludium call

Research project objectives:

Heme oxygenase-1 (HO-1) is an antioxidative enzyme, upregulated in 
tumors, especially in response to chemotherapies or radiotherapies. We have 
shown, that increased expression of HO-1 significantly facilitates progression of 
melanoma and rhabdomyosarcoma, but not several other cancers. However, although 
in all cells HO-1 acts as an cytoprotective factor, its actual effect on tumor growth 
strictly depends on the cell type. This suggests a contribution of some other 
mechanism(s), independent of cytoprotection, which determine the role of HO-1 in 
progression of tumors. We hypothesize that the most important factor is the 
influence of HO-1 on cell differentiation, and that inhibition of melanoma cell 
differentiation by upregulated HO-1 is an important mechanism facilitating growth 
and metastasis of this cancer. The aim of the project is to investigate the role of 
HO-1 in differentiation of melanomas and in formation and function of melanoma 
initiating cells (MIC).
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2. Research methodology

Abstract in the Preludium call

Experiments will be performed in B16(F10) murine melanona cell lines 
with normal and increased expression of HO-1, cultured under normoxic or 
hypoxic conditions. We will investigate to which extent and through which 
mechanisms the melanoma cells overexpressing HO-1 acquire or maintain the 
features typical for MIC. Analyzes will be performed in general populations and on 
the sorted subpopulations of MIC and MC (bulk cells). We will examine the effect of 
HO-1 on expression of differentiation markers, the tumorigenic and angiogenic
potential of cells, ability for vasculogenic mimicry, and influence on the tumor 
infiltrating immune cells. The most important aim is elucidation of the mechanisms 
responsible for the observed effects. To clarify them we will apply incubation of 
cells with HO-1 products or with inhibitors/activators of kinases and transcription 
factors, overexpression/silencing the genes, and delivery/inhibition of miRNA. 
Experiments in animal models will be carried out in syngeneic C57Bl/6J mice 
including those with stable expression of GFP to facilitate discriminating the tumor-
forming cells of cancer- and host-origin. We will employ the in vivo imaging 
methods to monitor the growth, structure and vascularization of tumors.

Heme oxygenase-1 and progression of melanoma: role in cancer initiating cells
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Purpose:

- show the state of existing knowledge, including highlights of relevant data

- rationale of the proposed research

- explain the gaps that the project is intended to fill

- potential contribution of this research to the scientific fields

Overview and background

A. M. Coelho, University of Stanford



Overview and background

A. M. Coelho, University of Stanford

Suggestions:

- Provide a thorough (but with clear direction) synthesis of literature search

- Be sure you have found key references

- Think about your potential reviewers
* what they have published recently – cite if this fits to the proposal

- Do literature searches of committee members (especially before interview!)

- Highlight success of your related grants

- Stress innovation in experimental methods (new research strategies, new
interventions)

- Avoid too risky strategies



- Purpose:

* describe concisely and realistically goals of the proposed research

* describe the hypothesis to be tested and specific objectives

* summarize the expected outcomes and influence on the fields involved

NIH materials, 2010

Specific Aims

- Suggestions

* make sure your specific objectives and hypothesis are clearly stated and testable

* be as brief and precise as possible

* for clarity each aim should consist only one sentence (you can use a brief
paragraph under each aim to provide more details)

* most successful applications have 2-4 specific aims

* focus on aims where you have good supporting preliminary data and scientific 
expertise

* a small, focused project is generally better received than a diffuse, multifacete
project



Specific Aims

K.H. Albertine, University of Utah

- Do not overly ambitious.

- Project the realistic amount of work.

- Be focused.



Practical hints:

- Use subtitled heading for each topic

- Aims: one paragraph each, 3-4 sentences, 30 words or less. Subaims are OK.

* The first (two) aims should be air-tight; the last aim can be (a little) more
speculative.

- Finish with: ”This study is significant because…”

- A well thought-out project usually will have
* two to four goals
* several objectives related to the goals
* many methodological steps (complementary methods) to achieve each objective

- If possible, state each aim as hypothesis.

- Aims should be linked, but independent. If one Aim depends on another, make 
absolutely sure the first one will work (that’s what preliminary studies are for).

Specific Aims Page

K.H. Albertine, University of Utah



- Fatal flaw (aka, the kiss of death): success of a specific aim depends on success of 
a previous specific aim.

the aims are dependent

Specific Aims Page

K.H. Albertine, University of Utah

- Another fatal flaw: grant is not focused.

the specific aims are not related



Specific Aims Page extreme examples

K.H. Albertine, University of Utah



J. Ernst

Specific Aims: not a good example



Specific Aims: a good example

J. Ernst



Be aware that:

L. Berglund, GCRC

If the reviewers aren’t interested by the time 
they reach the end of the Specific Aims page, 

you have a problem.



Research plan

NIH materials, 2010



Research strategy

- The Research Strategy should answer the following questions:

* What do you intend to do?

* Why is this worth doing or what is significance of the research?

* What will this new work add to the field of knowledge?

* How will the research be accoplished:
# Who?
# What?
# Which methods?
# When?
# Where?

NIH materials, 2010

- Suggestions:

* make sure all sections are internally consistent and that they dovetail each other

* emphasize how some combination of novel hypothesis (supported by preliminary
data) and new experimental approach will enable important progress to be made



Research plan

NIH materials, 2010

Suggestions:

* preliminary data may be included before the specific aims or can be integrated
with methods description for each specific aim

* avoid excessive experimental detail

* if relevant, explain why one method or approach will be used in preference to 
others – this establishes that alternatives were not simply overlooked

* if difficult methods are planned – show familiarity with experimental practice

“the PI will take appropriate measures to seek 
appropriate levels of support for the delivery of 
appropriate services.”

Avoid:



1st paragraph:

- Briefly remind the reviewers of your proposal’s uniqueness (e.g. ”Our approach is
based on the novel discovery that prolonged mechanical ventilation of preterm
lambs leads to epigenetic changes in the lung.”). Briefly means 1 paragraph, 3-4 
sentences, no more than 30 words.

K.H. Albertine, University of Utah

2nd paragraph:

- ”Copy-and-paste” the Specific Aims from the Specific Aims page.

Practical hints

Research strategy



3rd paragraph:

- Provide a table/flow chart of the Specific Aims to give reviewers a big-picture view
of study design (let reviewers see the forest ). 

K.H. Albertine, University of Utah

4th paragraph:

- If human subject are involved, add a paragraph about recruitment, selection, 
inclusion, and exclusion criteria. Or: describe the model used, e.g. in vitro culture
of cell lines, transgenic animals, etc. (let them look at tree )

Practical hints

Research strategy



5th, 6th, (7th) paragraphs:

- Specific aim 1:

* Approach: may place preliminary data here to demonstrate feasibility

* Statitics

* Expected results

* Describe: pitfalls, limitations, alternative approaches

K.H. Albertine, University of Utah

- Subsequent Specific Aims:

* repeat the outline

Practical hints

Research strategy



nth paragraph:

- Detailed methods

* If you or coaplicants have published the methods, so state (with citations) and 
move on

* If methods are new for your team, describe them in details or

* do secure collaborators for areas in which you lack experience
(cite the co-authored or their publications) and move on

K.H. Albertine, University of Utah

Next-to-final paragraph

- Timeline (graphic or words)

Practical hints

Final paragraph

- End on a positive note about feasibility and impact

Research strategy



Example: preliminary data preface approach

K.H. Albertine, University of Utah



Example: preliminary data blended approach

K.H. Albertine, University of Utah



Schedule



Milestones
- Milestones show the progression of steps to achieve the performance target.

- Milestones can be used to determine if a project is drifting off course. 

- Milestones shift the focus from activities to measurable results that move a project 
toward a performance target.

- When developing milestones, determine how they can be measured.

M. Cronan, Texas A&M

Practical hints:

* Make milestone ”flexible” to allow showing various results as the achievement. 
(e.g. ”optimization of phenotyping of HSC subpopulations” instead of ”optimization
of phenotyping of LT-HSC based on 6 markers detected on unfixed cells isolated
from HO-1 KO mice and measured by LSR-II flow cytometer”)

* Plan milestone in accordance to the reporting schedule. Do not make too detailed
and too numerous milestones.



Reviewer will look for answers to questions:

- Does the scientific environment in which the work will be done contribute to 
probability of success?

- Do the proposed studies benefit from unique features of the scientific 
environment or subject population or employ useful collaborative arrangments?

- Is there evidence of institutional support?

Environment - feasibility

A.M. Coelho, University of Stanford

Be confident…



Budget: major categories of expenses

J.M Dean, University of Utah

+ justification of costs with: detailed allocation of salaries, and description of 
classes of reagents, rationale for travels



CV and your research record

- Reviewers will look for answers:

* Are the investigators appropriately trained and well suited to carry this work?

* Is the work proposed appropriate to the experience level of the PI and other
researchers?

* Does the investigative team bring complementary and integrated expertise to the
project?



- Most grants will specify the font, font size and margins for the grant. Stick to 
these directions.

- Consider using a numbering system, adding a space between each paragraph

- Use paragraphs to break up ideas and help structure an argument. Each 
paragraph should cover a specific topic that is supported by details or data. 

- Highlight important statements to help the reviewer may not pick up your points. 
Important aspects should be mentioned three or four times throughout the 
document, but your argument shouldn't be redundant. 

- Make sure your core argument runs through the entire document and is 
supported by the details. 

- Having a "fresh eye" to look at your proposal will greatly improve its quality.

Editing – simple but important

Basic rule: Omit needless words



- Editing process is enforced (and monitored ) by the computer systems

- Use consistent layout, aided by headings, subheadings. Headings should be 
informative.

- Use bold underline and italics (the same scheme throughout the text)

- Less is more: your reviewers are reading a lot of grants

- Arial 11 font is the smallest that you should use (12 font is better)

- Keep margins and white space

- No typos (at least not in every sentence)

- So: revise, revise again, and again, (….), and again.

Editing – simple but important

J.M. Dean. University of Utah School of Medicine

Sloppy writing - sloppy research



- Proposing too much

* common problem with new PIs

* giving reviewers too many targets to throw darts at

* assuming that the reviewers will be impressed with your ability to do everything

* demontrates a lack of focus

Top errors in grant proposal

A. M Coelho, Stanford University

- No hypothesis or predictions

* Descriptive ”bean counting” or ”fishing”



- Disconnect between Specific Aims and Research Design & Methods

* methods without designs (without research strategy)

* incomplete details of methods

Top errors in grant proposal

A. M Coelho, Stanford University

- Expertise missing

* failure to demonstrate capability in preliminary studies

* capability not demonstrated in publications

* lack of appropriate collaborators and consultants

Expertise missing



NCN disciplines

HS - Arts, Humanities and Social Sciences

ST - Physical Sciences and Engineering

NZ - Life Sciences



NCN HS panels

HS1: Fundamental questions of human existence and the nature of reality
(philosophy, cognition, religious studies, theology)

HS2: Cultures and cultural creativity
(literary theory and comparative literature, history of literature, linguistics, library
science, cultural studies, arts)

HS3: The study of the human past
(history, archaeology, ethnology, cultural anthropology)

HS4: Individuals, institutions and markets
(economics, finance, management, demography)

HS5: Social norms and governance
(law, political science, regional and social policy)

HS6: Human nature and human society
(psychology, education and sociology)



NCN ST panels
ST1: Mathematics
(all areas of mathematics, pure and applied, plus mathematical foundations of 
computer science, mathematical physics and statistics)

ST2: Fundamental constituents of matter
(particle, nuclear, plasma, atomic, molecular, gas and optical physics)

ST3: Condensed matter physics
(structure, electronic properties, fluids, nanosciences)

ST4: Physical and Analytical Chemical sciences
(analytical chemistry, chemical theory, physical chemistry/chemical physics)

ST5: Materials and Synthesis
(materials synthesis, structure-properties relations, functional and advanced
materials, molecular architecture, organic chemistry)

ST6: Computer science and informatics
(informatics and information systems, computer science, scientific computing, 
intelligent systems)



NCN ST panels

ST7: Systems and telecommunications engineering
(electronic, communication, optical and systems engineering)

ST8: Products and processes engineering
(product design, process design and control, construction methods, civil
engineering, energy systems, material engineering)

ST9: Astronomy and space research
(astro-physics/chemistry/biology; solar system; stellar, galactic and extragalactic
astronomy, planetary systems, cosmology, space science, instrumentation)

ST10: Earth system science
(physical geography, geology, geophysics, 
atmospheric sciences, oceanography, 
climatology, ecology, global environmental change, 
biogeochemical cycles, 
natural resources management)

Gravity is optional



NZ1: Molecular and Structural Biology and Biochemistry
(molecular biology, biochemistry, biophysics, structural biology, biochemistry of 
signal transduction)

NZ2: Genetics, Genomics
(genetics, molecular genetics, genomics, proteomics, metabolomics, bioinformatics, 
computational biology, systems biology and genetic epidemiology)

NZ3: Cellular and Developmental Biology
(cell biology, developmental biology, ageing biology, neurobiology)

NZ4: Biology of Tissues, Organs and Organisms
(morphology and functions of animal's and and human's systems, organs and 
organisms, diagnostic and therapy methods, experimental medicine, experimental
oncology, basics of neurology, pharmacology, pharmacotherapy)

NZ5: Human and Animal noninfectious diseases
(mechanisms, diagnosis and treatment of diseases, poisonings and injuries)

NCN NZ panels



NZ6: Human and Animal immunology and infection
(immunity, immune disorders, immunotherapy, infectious and invasive diseases)

NZ7: Public health
(etiology, diagnosis and treatment of disease, public health, epidemiology, 
pharmacology, clinical medicine, regenerative medicine, medical ethics)

NZ8: Evolutionary and environmental biology
(evolution, ecology, population biology, biodiversity, biogeography)

NZ9: Applied life sciences and biotechnology
(agricultural, animal, fishery, 
forestry and food sciences; biotechnology, 
environmental biotechnology)

NCN NZ panels

OSMOSIS



Major parts of Preludium project

Preludium:

I. Abstract
(1 page – in English)

II. Short description
(5 pages – in Polish, for scientists of your discipline but not very

familiar with your field) 

III. Full description
(15 pages – in English, for experts familiar with your field) 

three
S



Project evaluation (Preludium)

4 stages of evaluation:

I. Formal assessement
(by administration staff)

II. First stage of merit evaluation – short description of the project
(by two members of the Expert Panel, confirmed and accepted during the first 

panel meeting) 

III. Second step of merit evaluation – full description of the project
(full revision made by two external experts) 

IV. Final ranking and decission
(done during the second panel meeting)



Final hint: leave enough time

Noland’s Law:

One One hhour before the grant needs to go out, our before the grant needs to go out, 
the the computercomputer will break.will break.


