Grant writing.
* Basic concepts and how to tackle getting it done
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General Principles (advice from Josh Boyce)

« Academic career paths of all descriptions require some degree of grant funding to
support research activities (get used to it)**

« Competition is steep (be bold and have a thick skin)**

» Be alert and seize opportunities (the only grant you cannot get is the one you don'’t
apply for)

« Grants vary In size, scope, structure and purpose but there are commonalities to
all successful applications (NIH format is often used as the prototype)

« An application can be reconfigured to apply to multiple sources (be
entrepreneurial)

**I’'m not sure you ever really get used fo it.



Research Grants at NIH

= KO8:
= K23:
= RO1:

Mentored Career Award for hypothesis-driven benchwork (5y, 90-100k salary + ~50k in supplies)
Mentored Career Award for patient-oriented research (5y, 90-100k salary + ~50k in supplies)
Research Project Grant for established investigators (4-5y, 250-500k per year)

= R21: Exploratory Developmental Research Grant Program
= RO3: Small Research Grant Program
= K24: Mid-career Investigator Award in Patient-Oriented Research
= R37: Merit Award * T32
« AAAAI 39/4th Year Fellow Award
« K23
T32 R21 » Mast cell foundation
RO1 || K24 o
T35 o 203 AADCRC (U19)
« RO1
* Mentee K23
Medical Clinical Training Independent PI * AADCRC (U19) #2
School « GSK-sponsored IIS
M.D. Faculty » Regeneron-sponsored IIS

Mentee K23

A little about my grant history (successes and failures**)

**I'm still not used to it



Basic components of a grant

« A central theme (e.g., why basophils are important in Th2 responses; why
allergens are allergens, why do inner city asthmatics have more severe
disease, etc) — this could also be framed as a central question

A central hypothesis — could be framed as an answer to your question
« A set of Specific Aims (objectives)

A description of how the Aims will be accomplished (approach)

A description of what will be learned as a result and why it is important
A description of what will be done if the initial approaches fail

« A career development and mentoring plan and evidence for institutional
support (for K awards)

« A budget

Helpful advice from Josh Boyce



When to apply for a K award?

Begin thinking/planning as early as possible with your mentor.
Successful candidates must have:
 Publications directly related to the subject matter

« A mentor with a track record of successful training, expertise in the
area, and RO1 or equivalent funding

* A good idea, a clear hypothesis, solid preliminary data, and well
thought-out Specific Aims

« A well thought-out career development plan, including milestones
and timetable

Helpful advice from Josh Boyce



When to apply for an RO1 award?

Begin thinking/planning during first 2 years of K, plan to apply in years 3-4.
Successful candidates must have:

* Productivity directly related to the subject matter (goal should be 1 first/senior
authored paper/year in a top journal)

« Evidence of separation from mentor

-At least 1 or 2 papers published without him/her
-Work proposed can be related to mentor’s work but not duplicative

« A good idea, a clear hypothesis, solid preliminary data, well thought-out
interrelated Specific Aims, Significance, and Innovation

Helpful advice from Josh Boyce



Once you know (sort of) what you want to write about,
and a mentor has told you that you are in a good
position to submit a grant...

Give yourself 6 months.
Writing, re-writing, editing, realizing you need one
more key piece of preliminary data... it takes a while.



Step 1. Figure out which grant(s) to apply for

* Try to find at least two funding mechanisms for which you can
use the same ideas/grant.
* NIH + DOD
* NIH + Foundation grant or Institutional grant
* NIH + Industry (IS = Investigator-Initiated Study)

o https://www.grantforward.com

o https://oedb.org/ilibrarian/100 places to find funding your research/
o https://report.nih.gov/ - click on RePORTER



https://www.grantforward.com/
https://oedb.org/ilibrarian/100_places_to_find_funding_your_research/
https://report.nih.gov/

Step 2. Download all of the RFA documents and make
a DETAILED list of everything you need to include

* 153 page SF424 (R&R) for NIH...
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17.
18.
19.

. Equipment

. Facilities and other resources

. Cover letter?

. Budget justification

. Bhattacharyya letter of Collaboration
. Boyce letter of support?

. Raychaudhuri Co-Investigator letter

Specific Aims page

Research Strategy

Project Summary

Project Narrative

Resource Sharing Plan

Protection of Human Subjects
Planned Enrollment Report
Inclusion of Children

Inclusion of Women and Minorities

a. Raychaudhuri CV

b. Raychaudhuri Other Support
Lederer letter of Collaboration or co-investigator?
Laidlaw CV

12.
13.

17.

19.

Planned Enroliment Report

Cover letter?
Budget justification, done and PDF of 2017-09-22

Boyce letter of support?

Lederer letter of Collaboration or co-investigator?
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RESEARCH INSTRUCTIONS FOR NIH
AND OTHER PHS AGENCIES

SF424 (R&R) APPLICATION PACKAGES

Guidance developed and maintained by NIH for preparing and
submitting applications via Grants.gov to NIH and other PHS
agencies using the SF424 (R&R)



Step 3. Put a DETAILED calendar invite/schedule for
the entire timeline of writing the grant
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»

January 7 - 11, 2019

MONDAY

7

Monday AM Clinical Meeting

MMMM - 1st one in the new year and we have A LOT goin
5th floor conversation area
Laidlaw, Tanya M. M.D.

Read through Katie B's K23 renewal

Grant writing for my RO1

Leave by 3 to be home by 3:45 for math

Tanya and kids go to Emma’s after math for bagging
volunteer food

Washington,

TUESDAY

8

Hill workout

JoCa has LN excision on 1/8

Block time for grant-writing
- My R21 for dupi and Spec
Aims page for R01

Jessica from Brigham for w

Fill out OO form for agreement, cancel Dinghra's appt in Jai

over new media/marketing ideas for physicians
Dir. Laidlaw's office
Al Haddad, Fareed

‘Write aspirin HD paper
review

ARC Lab meeting--talk abou

Tanya goes to Boston CityWide and will be home at 9pm
Laidlaw, Tanya M. M.D.

DC - Today Tomorrow
- 86°F/74°F 90°F/76°F
WEDMESDAY
9

Longer 60 minute run

Ifetroban V1 5010
ARC
Le, Meghan M.

RO1 writing - accept all of Josh's changes and schedule
what more to do for Friday 1/11 and add in the RSVP for
women’'s event and send Gossamer addendum. And send
letters to Jim and Soumya

NS Open-Label Xolair Week 28 Visit
Clinical Trials Hub
Falumbo, Marina

Tessa, Tanya, and Katie meet to talk about possible RNASe
Tanya's office, ETM/Hale Building, 5th floor, room 5002M
Laidlaw, Tanya M. M.D.

Iz;mianats:anatmmu's

Wednesday

92°F/75°F

Search Calendar

THURSDAY

10

All Day Clinic Marina working
850 from home

Palumba, Maring  To do in dinic

Erin Shadowing
800 Huntington
Ave

Lewis, Erin
Michaela

FRIDAY

11

Block time

for .

grant-writing Marina out-
interview at
Penn State
Palumbo,
Marina

AADCRC Mt
Boyce ofc. .

Ifetroban st.

Level 5 Meet for Mari -
Little Boston

Hynes Convention Center
Laidlaw, Tanya M.,M.D.

Ifetroban
Screening
ARC

Le, Meghan
M.

Dupixen t_

Updated invitation: Zander
John F Kennedy Middle Sche
Mick Laidlaw La ]



Step 4. Ask colleagues for their old grants — many
parts can be cut-and-pasted, and get a sense of style

» Before you start writing...

* Don’t reinvent the wheel for:
 Facilities and other resources
* Equipment
* Inclusion of Children
« Resource Sharing plan
 Parts of Protection of Human Subjects

Read Specific Aims pages and Research Strategies
from several colleagues (both junior and senior faculty).

Writing styles differ — get a sense of yours.




Step 5. Start writing.

» Make a Word doc for each separate section of the grant, with
Instructions and word/line/page requirements at the top.

» Generally start the whole process with the Specific Aims page.



Specific Aims page from Twitter. @azfaust

https://threader.app/thread/1108838971159777301

« 15t Write down your question on the page. This is the end of the first SA paragraph.

« 2nd: Then write down your hypothesis. This will be the end (or near the end) of the
second paragraph. You now have 2 lines on the page.

« 3'd; Use your question to put together the introductory paragraph — the point of the
Intro paragraph should be to lead the reader to your question.

« 4: Use the question to transition to the second paragraph. The first ends with the
guestion, the second starts with what we currently know about the possible answers
to this question. Two sentences.

« 51 Then add 1-2 sentences explaining what are the remaining gaps in knowledge or
why the previous work has been insufficient. Then allude to your preliminary data to
lead to your hypothesis.

Now you have 2 paragraphs that introduced your question and stated your hypothesis.


https://twitter.com/intent/user?screen_name=azfaust

Specific Aims page from Twitter. @azfaust

https://threader.app/thread/1108838971159777301

« Aims. Use words like determine, identify, define.
* Don't use words like explore, describe, observe.

« 2 aims for small grants, 3 for standard grants. Never 4 aims.

* When stating the aim, tell the reader HOW you will do what you will do.

* “| never did get the point of stating the Aim title followed by the Aim hypothesis.
They are the same thing! Just get rid of the title, make the hypothesis the title,
then tell them what you will do in each aim.”

* End with an impact paragraph. Tell them why this is important to do.

* This is the part where you make a pitch for your primary institute too - if you are
trying to end up in NIAID as opposed to NCI, talking about cancer in the last
paragraph is not a good idea.



https://twitter.com/intent/user?screen_name=azfaust

A N ato m y Of a Sp ecC I fl C In the first paragraph, introduce the area. What
A| Mms p ag e fro m TW | tter problem are you trying to tackle? End this paragraph

with the question you will answer in the grant.

https://threader.app/thread/1108838971159777301

Introduce the possible answers
Figure: Graphical (past work), gaps in
abstract knowledge, then end with
your hypothesis.

Transition to experimental approach: how will you
test your hypothesis?

What is a graphical abstract? Aim 1: What will you do and how?

Aim 1: What will you do and how?

Aim 1: What will you do and how?

Impact paragraph: tell the reader why what you are

doing is important.



Graphical Abstract examples for Specific Aims page

XXXX CELLS UNDERGOING EMPERIPOLESIS

D Aim |
Impact on XXXX cell phenotype
EXOSOMES XXXX CELL
6 WITH ALTERED
’ PHENOTYPE
Aim |l
Trans-MK egress
MEGAKARYOCYTE to where?

Figure 1. Hypothesis and Aims

LX7F mouse

Aim |. Lx7F/CDXXX function
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Who will review my grant?

* Peer review system at NIH is organized into committees with focused
expertise (Study Sections)

« Study Sections are composed of NIH-funded scientists who volunteer to
review grants and meet three times/year to discuss

 Study sections are organized under the Scientific Review Branch (separate
from the Institute’s program officers)

 AReview Administrator will assign your grant to a study section based on its
title and its abstract (thus keywords critical to getting into the most appropriate
study section) ---- https://art.csr.nih.gov/ART/selection.|jsp

« A Scientific Review Officer (person in charge of the study section) may call
In ad hoc reviewers to join the committee if there are grants for which expertise
IS lacking (check study section rosters)

Helpful advice from Josh Boyce


https://art.csr.nih.gov/ART/selection.jsp

How does a study section work?

» Generally 3 meetings/year (coinciding with 3 deadlines for grant submissions)
« Each grant is assigned three reviewers (primary, secondary, and “reader”)*
« Each reviewer submits a preliminary score (before the meeting)

» Averages of preliminary scores calculated and used to triage (weed out) grants with no chance;
these do not get discussed further

« All remaining grants are discussed among primary, secondary, and tertiary reviewers

 All non-conflicted Study Section members vote, even though many (most) will not have read the
entire grant (reviewer’'s comments and discussion are critical!)

« Score is conveyed electronically to applicant (generally 7-10 d after meeting); critique (summary
statement or “pink sheet”) is available within 4-8 weeks

« K applicants are permitted to resubmit multiple revisions; must address all reviewer’s
comments/concerns . R applicants are allowed one resubmission

*remember that reviewers have a pile of grants to review aside from yours. Make yours stand out!
Helpful advice from Josh Boyce



Scoring of individual review criteria

5 “core” criteria for most types of grant applications

Core criteria for K applications:

Candidate

Career Development Plan/Career Goals

Research Plan

Mentor(s), co-mentors, and collaborators

Environment (including institution’s commitment to candidate)

For RO1 applications:
 Significance
 |nvestigator(s)

* Innovation
« Approach
« Environment

9-point scale (1 = exceptional, 9 = poor) is used for the five “core” review criteria.

Overall impact score is NOT an arithmetic mean of the core criterion scores (one weak core

criterion can sink the whole thing)
Helpful advice from Josh Boyce



Paylines —what score gets you funded?

* Determined each year based on anticipated budget for each institution

 Initia
final
« Kap

paylines (issued

nlications fundec

at beginning of FY) almost always less favorable than

paylines (end of FY)

based on score cutoff

 (e.g., 18 for NIAID, 32 for NHLBI) rather than a percentile; differ by institute (note;

overall success rates for NIAID and NHLBI are similar despite disparity in payline)

* RO1 applications funded based on a percentile criterion that favors early
stage investigators (ESI) (i.e., first-time RO1 applicants)

 (e.g., in FY2018, NHLBI funded ESI at 25st centile; established investigators at 15t
centile. NIAID was 17t and 13™)

« As with K awards, success rates at NIAID and NHLBI for RO1 applications are
essentially the same.

Helpful advice from Josh Boyce



Ways to tank your grant

* NO gquestion you are trying to answer, or no hypothesis about what
the answer will be

* Unproductive applicant/investigator — best to have published
something in this area first

* Thematically unrelated Specific Aims

« Superficial or entirely descriptive studies — best to have solid
preliminary data to justify each aim and establish your credibility

* For K applicants, a mentor lacking current support or weak
environment

» Unclear significance — why is this important?



tlaidlaw@partners.org

a
a
a

D
D

D

oy to send you sample applications.
oy to read your applications and offer feedback.

oy to chat through your own career trajectory and research ideas

and help brainstorm grant ideas.



