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WORKSHOP OVERVIEW

- Agenda:

» 1.) Benefits of Grant Development through OVDRI
« 2.) How reviewers read grant proposals
+ 3.) Tips for balancing elements of a proposal

» 4.) Examples of successful grant language
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BENEFITS OF AN EDITORIAL
REVIEW

« Maximizing the rhetorical impact of the research
« Reorganizing for most effective structure

* Improving layout and adding headings to make it easier

for reviewers to navigate a proposal

Correcting grammar, usage, spelling, and punctuation

ldentifying repetitive, unclear, or illogical ideas

Aligning draft proposal with formatting guidelines

Ensuring all criteria have been met
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Academic writing:

/ Researcher-centered: \

Scholarly passion
Past oriented:
Work you have done
Expository:
Explaining to reader
Impersonal:
Obijective, dispassionate
Individualistic:
Usually solo activity
Verbosity rewarded:
Few length constraints

Specialized terminology:
\\ “Insider jargon” /

World of ideas
Thesis, theme, theory

Grant writing:

/ Sponsor-centered:

Service attitude
Future oriented:
Work you wish to do
Persuasive:
“Sell” the reader
Personal:
Convey excitement
Team-oriented:
Feedback needed
Brevity rewarded:
Strict length constraints

Accessible language:
Broad audience

o

W’

World of action

Project, activities, outcomes

Courtesy of Robert Porter, PhD “Coaching Researchers to Write Successful Grants”



WRITE WITH THE REVIEWER IN MIND

* Reviewers are:

* Intelligent readers

« Experts, but perhaps not in your specific field

- Reading in non-ideal settings

 Reading with “tired eyes”

* Reading in multiple sittings

» Relying on clear summaries and abstracts to refresh
their memories of your proposal.

» Quick to equate sloppy writing errors with sloppy
research practices.
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ANTICIPATING COMMON NEGATIVE
REVIEWER FEEDBACK

« Feasibility: “Although the stated outcome is the identification of
new therapeutic targets, the path to how this work in animal
models will be expanded into that direction is not stated.”

« Ambition: “The proposed research does not move into new areas
of exploration in the field.”

« Translation: “No clear description of KT or possible impact of
research.”

- Expertise: “Unclear that the Pl has the technical expertise
necessary to carry out the research and use the infrastructure he
requests.”

« Coherence: “Projects proposed seem unrelated to each other
and do not offer a unified program of research.”

UNIVERSITY OF TORONTO
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SUMMARIES ARE IMPORTANT

« Summaries aid in selecting appropriate peer-
review committees.

 Summaries are used by committee members to
determine their level of expertise for reviewing
the application.

 Internal Summaries reiterate key claims at the
end of sections.

* Reviewers use summaries to refresh their
memories of the key scientific points of a
proposal.

« Summaries generate Interest and Excitement.

UNIVERSITY OF TORONTO
@ FACULTY or MEDICINE



LEVERAGING EMOTION AND DATA

“Fungi have a devastating impact on human health. They infect billions of people worldwide and
kil over 1.5 million per year!. The most vulnerable are immunocompromised individuals, including
those undergoing chemotherapy or transplants, and those infected with HIV. The frequency of
invasive fungal infections has increased by over 200% in recent years?, with the surge in immune
deficiencies. These infections impose a major public health burden with >$10 billion in treatment
costs and mortality rates of 30-90%, depending on the pathogen and patient population3.
Candida species account for 88% of all hospital-acquired fungal infections in the United States®. In
Canada, they are the third most prevalent cause of bloodstream infections in hospitalized
patients?. [...] Candida auris is an emerging pathogen that has been classified as a serious global
health threat by the Centers for Disease Control and Prevention; it is spreading rapidly and is

resistant to all antifungal drugs?.”
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FORMATTING: ADD WHITE SPACE
AND HEADINGS
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Cardiovascular Proteomics and Molecular Therapeutics
Cardiovaseular disease isthe leading cause of suffering and death in Canada. Anew challenge is the emerging
epidemic of heart failure where one in five Canadians will eventually die from heart failure. The malecular
basis of heart failure is complex and poorly understood. This project is aimed at providing a detailed
mechanistic insight into this disease and identifying the role of caleum and calcium-binding proteins in the
development of heart failure. During the couse of my existing CRC, we completed a lazge scale proteomic
ofmouse and Fheart failure as part of'a Genome Canada Project entitled “Protein
Profiling Plat form for Heart Disease Biomarker Discovery™. I propose to extend our findings from
this study by advanced (PPT)map of protein networks a ffected in heart
failwe. We will use this information to identify novel cellular targets for development of therapeutic
interventions and manipulate these targetsin an attempt to alter the course of disease. My specific interest and

caleium regulation are not norare all ofthe Tesponses activated under these
pathelogical conditions. SERCA and PLN are two proteins found in the SR with clear roles n cardiac
physiology and disease, but there are many additional cardiac proteins, bothin the SR and other organelles, that
are invelved in regulating calcium n muscle Recently, we have mitiated a systemic proteomics approach to
investigate proteins and pathways in heart failure, ultimately identifying and quantifying more than 6000

five ddsofe ropathy. These have included: the ROC model of direct
sionto dilated yopathy !, two models of to cardiac hypertrophy - an acrtic banding
model 3 and a activated (CnA) transgenic model 7, a model of viralinduced

cardiomyapathy © and a modd of niyocardialis infaxction ®. In the first 3 of these models, we acquired
proteomic profiles at timed intervals as the diseased hearts progressed directly to dilation or through
hypertrophy and dilation to failuwe. The restlts of the ROC model have been published 1 and provided the

expertise in this projectis the appl of cellular imaging, mass protein-;

analyses to identify key protein interactions, cardiac stem cell systems, and viral expression methods. This
project will be undertaken using manmnalian cell ines, human and mouse stem cells, primary cardiac muscle-
derived cell cultures, and -ds 1, to cardiac function and disease. Our initial focus
will be the identification of protein pathways and interactions mvolving critical eardiac proteins; however, we
will be able to extendthis research platformrapidly to otherkey proteins found to be upregulated significantly
in cardiomyopathy. The emphasis will be on novel protein critical for

the progress ofcardiomyopathy. The ultimate aim of this project is to provide clinically relevant therapeutic
methods that can be applied to the diagnosis and treatment of heart failure in human patients.

The Specific Aims of this research proposal can be grouped under the following headings: (1) Identify
signaling mechanisms involvedin PLN based cardiac disease: (2) identify protein interactions involving other
proteins invelved in Ca®“regulation; and (3) use mouse and human stem cells to investigate cardiac
development and disease

For ourproposed investigations described here. Of these proteins, a significantly enriched group was.
related to disrupted calcium regulation, cytoskeletal remodeling, transcriptional regulation, and ER stress
respenses, consistent with several previous studies ™. The role o fthese proteins in the developmant of cardinc
disease is unclear, and ehucidating the significance of these proteins is of major interest

We have demonstrated that PLN mutations can cause human dilated cardiomyopathy >
However, the mechanisms invelved are unclear. It is our goal to clarify how the PLN mutations induce Ca®*
overload, howthat Ca?causes ER stress, how ER stress induces apoptosis and dilated cardiomyopathy, and
how intervention might alter or prevent their lethal progression.

ER stress is the result of an imbalance between the load of unfolded proteins entering the ER and the
capacity of the cell to handle the load 1*17. The cellular responses to ER stress, involving changes in the
synthesis orthe activation o fhundreds of gene products, are to lower protein synthesis andtransport into the ER
andte mnecrease the capacity of the ER to handle the load However, if homeostasis cannot be re-established,
apoptosis, or programmed cell deathpathiways are triggered to protect the cell from gis folded proteins. Thus,

Heart failure is a severe cardiac disease characterized by low cardiac output,
congestion, both systolic and diastolic dysfunction, and pathological remodeling of the heart. However, the
critical early events that impairmyocyte performance are unclear. Several signaling pathwayshave been shown
to be involvedinthe induction o fpathalogicalremodeling and heart failure, and many of these pathways are
linked to impaired cardiac sarsp{endo)plasmic reticuhum (SR/ER) Ca™* cycling. In cardiac muscle, Ca®” release
is mediated by Ca> release channels (ryanodine receptors; RyRs) that tap the Ca®* store in the lumen of the

(SR)andpl brane Cal™ il eptors; DHPRs) thattap
of Ca’* in the extracellular space. is achieved by lowering of the
Ca* concentration through the combined activity of the Ca®"ATPase (SERCA), the plasma
membrane Ca?-ATPase (PMCA) and Na*/Ca®* exchanger (NCX). The failing heart is characterized by
impaired removal of cytosolic Ca®”, reduced loading of the cardiac S, and defective SR Ca®* release
Therefore, the potertial role of Ca?* regulatory proteins has been o particular interest in finding a mechanistic
solution to the process ofheart failure, and is 2 major focus of our research program
Previously, with Drs Litsa Kranias (U.Cincinnati) and Jon and Christine Seidman (Harvard), we identified
3 inherited PLN mutations that result in dilated cardiomyopathy (DCM), referrad to as PLN-ROC, PLN-
L30Stop and PLN RDel!4. The first PLN mutation resulted in a conversion of Argd to Cys (PLN-RSC) and it
waslinkedto the dominant ofdilated alarge American famly with 2 probability
greater than 10,000 to 1 that the mutation was causal of the disease (LOD score >4). The second PLN
mutation, 2 T116G point mutation that resultedin conversion ofleucine 39 to 2 premature stop codon (L39stop)
was identified in two Greel families with hereditary heart failure?. A third human mutation, PLN R14Del
which results in the complete removal of the Argl4 codon was found in an extended Greek family with
extensive cardiomyopathy’. Pathelogical evidence indicates substantial degeneration of the cardiac muscle of
deceasedpatient, while echocardiography shows impaired cardiac functionin patients harboring the mutation.
Transgenic mice the R14Del mutant in, cardiac muscle results in poor survival with dilated

harmel

the high

Rolanfthe SR/ER. Cals he: EACEnL!aI ofnearly all cas is
ignificant disruption of ciumk msiderable biock lchanges

a
structural remodeling, and general deterioration of the rmuscle. The mechanisms involved in this abnommal

R stress is balanced against insurmountabls (lethal) ER stress. These signaling pathways are
refemed to as the unfolded protein response or UPR. An imbalance between the load of unfolded proteins
enteringthe ER andthe capacity ofthe cellto handle the load initiates 3 responses; 1¥'a reduction n the protein
lead by lowering protein synthesis and transport into the ER; 2

diseaseis the leading cause of: and death in Canada. A new challenge is the emerging
EpldEm.\E of heart failure where one in five Canadians will eventually die from heart failure. The molecular
basis of heart failure is complex and poorly understood. This project is aimed at providing a detailed
mechanistic insight into this disease and identifying the role of calcium and caleium-binding proteins in the
development of heart failure. During the course of my existing CRC, we completed a large scale proteomic
investigation o fmouse and humanmodels of heart failure as part of a Genome Canada Project entitled “Protein
Expression Profiling Flatfonm for Heart Disease Biomarker Discovery”. I propose to extend our findings from
this study by dev a ion (PPI) map of protein networks affected in heart
failure. We will use this information to identify novel cellular targets for development of therapeutic

the an attempt to alter the course of disease. My specific interest and.

expertisen this project is the application of cellular imaging, mass spectrometry, protein-protein interaction
analyses to identify key protein interactions, cardiac stem cell systems, and viral expression methods. This
project will beunderta nusingmamalian cellines, ‘human and mouse stem cells, primary cardiac muscle-
denved cell cultures, anﬂ it to cardiac function and disease. Our initial focus
will be of] athways and involving critical cardiac proteins; however, we
will be able to extend this research platform rapidly to other key proteins found to be upregulated significantly
in cardiomycpathy. The emphasis will be on discovering novel protein interactions critical for
the progress of cardiomyopathy. The ultimate aim of this project is to provide clinically relevant therapeutic
methods that can be applied to the diagnosis and treatment of heart failure in human patients
which resultsin the complete removal ofthe Argl4 codonwas found in an extended Greek family with
extensive cardiomyopathy’ evidence ibstantial ofthe cardiacmuscle ofa
deceased patient, while echocardiography shows impaired cardiac fimetionin patients harboring the mutation
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Cardiovaseular Therapeutics

ATchovascular disease is the leading cause of suffering and death in Canada. A new
challenge is the emerging epidemic of heart failure where one in five Canadians will eventually
die from heart failure. The molecular basis of heart failure is complex and poorly understood
This projectis aimed at providing a detailed mechanistic insightinto this disease and identifying
therole of calcium and calcium binding proteins inthe development of heart failure. Diming the
course of my existing CRC, we completed a large scale proteomic investigation of mouse and
‘humanmodels of heart failure as part ofa Genome Canada Project entitled “Protein Expression
Profiling Platform for Heart Disease Biomarker Discovery”. ] propose to extend our findings
from this study by developing advanced p interaction (PPI) map of protein
networks affectedinheart falure. We will use dus mfwrmauwn to identify novel cellular targets
fordevelopmert of therapeutic interventions and manipulate these targets in an attempt to alter
the course of disease. My specific interest and expertise in this project is the application of
cellular imaging, mass spectrometry, profein-protein interaction analysesto identify key protein
interactions, cardiac stem cell systems, and viral expression methods. This project will be
Tines, human and mouse stem cells, primary cardiac muscle-
denived cell cultures, and -denivs 1, to und, d cardiac fumetion and disease.
Our initial focus will be the athways and invelving critical
cardiac proteins:however, we will be ableto extend this research platform rapidly to other ey
proteins found to be in '_ . emphms will be on
discoveringnovel protein tical for
The ultimate aim of this projectis to provide clinically relevant ﬂlerapennc methods that
can be applied to the diagnosis and treatment of heart failure in human patients.

| L Aims |
e Specitic Aims of this research proposal can be grouped under the following headings:
(1) Tdentify signaling mechanisms involved in PLN-based cardiac disease; (2) identify protein
olvingotherp inCa?*  and(3)use mouse and human
“tem eclls to imvestigate cardiac development and discase

1y op.

eart failure is a severe cardiac disease characterized by low cardiac output,
FEATFROTT PETEkstion, both systolic and diastelic and pathological remodeling of
the heart. However, the citical early events that impair myocyte performance are unclear.
Several signaling pathways have been shown to be invelved in the mduction of pathological
remodeling and heart faiure, and many of these pathways are Imked to impaired cardiac
endojplasmic reticulum (SR/ER) Ca*" cycling In cardiac muscle, Ca®* releaseis mediated

by Ca*seleass chaneels oy anodine receptors: RyRs)thattap the Ca2* store in the lumen of the
1m (S and pl Ca?* channls receptors;
DHPR) that tap the high concenrations of Ca®” in the extracellular space. Relaxation is
achieved by lowering of: Ca* ofthe
Ca?*ATPase (SERCA), the plasmamembrane Ca®*-ATPase (EMCA) and Na*/Ca®* enchanger
(NCX). The failing heartis charactarized by impaired removal of eytosolic Ca?* reducedloading
ofthe cardiac SR, and defective SR Ca?*release. Therefore, the potential role of Ca®* regulatory

proteins hasbeen of particular interest in finding a mechanistic solution to the process of heart
failure, and is a major focus of our research program

dentified 3 mherited PLN mutafions thatresult in dilated cardiomyopathy
(DCM), refemed to as PLN-RSC, PLN-L395top and PLN-RDel14. The first PLN muration
resultedin a conversion of Argd to Cys (PLN-RSC) and it was linked to the dominart inheritance
of dilated cardiomyopathy ina large American family with a probability greater than 10,000 to 1
that the mutation was causal of the disease (LOD score >4)!. The second PLN mutation, a
T116G point mutation that resulted in conversion of leucine 39 to a premature stop codon
(L39stop) was identified in two Greek families with hereditary heart failure?. A third human
mutation, PLN R14Del, which results in the complete removal of the Arg4 codon was found in
an extended Greek family with extensive cardiomyopathy”. Pathological evidence indicates
substantial degenesation of the cardiac muscle of a deceased patient, while echocardiogiaphy
shows impaired cardiac function in patients harboring the mutation

central characteristic of nearly all
op: ar calcimbomeostasis?, which results in
considerable biochemical changes, structural remodeling, and general deterioration of the
muscle The in b 1 calcium regulation are not understood, nor
are all of the downstream signaling responses activated under these pathological conditions
SERCA and PLX are two proteins found in the SR with clear roles in cardiac physiclogy and
disease_but there are marry additional cardiac proteins, bothin the SR and other organelles, that
are mvelved mregulating calciuminmuscle Recently, we have initiated a systemic proteomics
approach to mvestigate proteins and pathways in heart failure, ultimately identifying and
quantifying more than 6000 ventricular proteins in five various models of cardiomyopathy
These have inchuded: the R9C madel of direct progression to dilated cardiomyopathy , tw
models of progression o cardiac hypertrophy - an acrtic banding model 9 and a constingtvely
activated salcinewin (Cna) ransgenic modd | a model of viral induced cardiomyopathy® anda
maodel of myocardialischemia infarction® Inthe first 3 ofthese models, we acquired proteomic
profiles at timed intervals as the diseased hearts progressed directly to dilation or through
hypertrophy and dilation to failure. The results of the R9C model have been published *? and
provided the foumdation for our proposed investigations described here. Of these proteins, a
significantly enriched group was related to disrupted calcium regulation, cytoskeletal
remodeling transcriptional regulation, and ER stressresponses, consistert with several previonus
studizs 15, The role of these protins in the development of cardiac disease is unclear, and
ehucidating the significance of these proteins is of major interest.

We have PLN mutati dilated by 318
However, the mecharisms involvedare unclear. Itis our goal to clarify how the PLN mutations
induce Ca®* overload, how that Ca?*causes ER stress, how ER. stress induces apoptosis and
dilated car ypathy, and how inter alter or prevent their lethal progression. ER.
stress is the result of an imbalance betweenthe load ofunfoldedprotems enteringthe ER andthe
capacity of the cell to handle the load 7. The cellular responses to ER stress, involving
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SHOW, DON'T TELL

» Rule: Provide concrete examples of what you have
done or plan to do.

« Original: “The proposed research program is
expected to attract highly qualified personnel. The
research is ground-breaking, addresses some of the
most pressing questions in the field and uses
leading-edge infrastructure in a variety of
experimental methods. In addition, the research
environment is very supportive. Dr. Smith will work
with each trainee but also give them space to think
critically for themselves.”
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SHOW, DON'T TELL

» Revised: “Given the worldwide interest in genetics,

the proposed research program will attract highly
gualified personnel eager to learn leading-edge
technologies for microbial genomics. Dr. Smith’s
research program includes a comprehensive
mentorship plan to enable trainees to enter
academia or industry. HQP will have weekly
meetings with Dr. Smith to troubleshoot and discuss
milestones. They will learn techniques including
microscopy, high-throughput screening, and
microsurgery. All trainees will have opportunities to
serve as mentors to a junior HQP, building
leadership and project management skills.”
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CONCISION

» Rule: Look for superfluous language that can be
removed without altering the meaning of the sentence.

* “In terms of measures, we found that there are currently
robust measures that emphasize biomedical factors.”

* “There are robust measures that emphasize biomedical
factors.”

* “The infrastructure is absolutely critical to enable Dr.
Smith to be able to conduct his program.”

* “The infrastructure is critical to Dr. Smith’s program.”

.
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CONCISION

» Rule: Shorten long sentences by reversing the order
of the subjects.

* “The training that the HQP will receive using the
requested infrastructure will provide them with a
competitive skillset.”

* “The requested Infrastructure will provide HQP with
a competitive skillset.”

=
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ACTOR/ACTION/RESULT

Original:

“Underscoring the importance of
understanding the function of
these molecules are several recent
reports implicating dysregulation of
FCRL family members in
autoimmune disorders and
Infectious diseases.”

&
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ACTOR/ACTION/RESULT

Revision

“Several recent reports implicating
dysregulation of FCRL family
members iIn autoimmune disorders
and Iinfectious diseases underscore
the iImportance of understanding
the function of these molecules .”

. UNIVERSITY OF TORONTO
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INFORMATION VS. COMPREHENSION

B
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Rule: Present complex information in multiple formats and in multiple
locations in the proposal to reduce information overload.

Original:

“Our findings, in association with our collaborators (see list of co-Pls in Section 2) will
lead to the development (in Years 1-2) of an app that when launched (initially for
iIPhones only) will provide Canadians at risk for diabetes with access to overviews of
relevant recent health policies (imported from Health Canada and the Ontario
Ministry of Health and Long-Term Care), healthy food choices (low sodium, low fat,
vegetables and fruits) available in grocery stores (we have secured memorandums of
understanding with stores in the GTA) and nutritional data from major chain

restaurants, which can be tracked in the app.”

UNIVERSITY OF TORONTO
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INFORMATION VS. COMPREHENSION

Revised as an Overview/Summary:

“Our findings will aid in the design of an app that will
Inform Canadians about new dietary policies, and
help high-risk populations make healthier food
choices in grocery stores and restaurants by
providing them with nutritional data.”

-UNIVLRSITY OF TORONTO
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INFORMATION VS. COMPREHENSION

Revised for Internal Summary:

“The proposed research project will lead to the
development of an iPhone app that in year 3 of the
project will go live and enable Canadians to:
1.) understand new federal and provincial health
policies;
2.) identify healthier food choices (low sodium, low
fat, vegetables and fruits);
3.) Access nutritional data from restaurants and
grocery stores

4.) Record and track their own food intake.”
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LEAD SENTENCES

» Original:

“Trainees will be located on the 5 floor of the
Research Lab at UofT, where they will be provided
with office space, computer and IT support. Trainees
will present their research and collectively problem
solve during monthly laboratory team meetings. They
will have networking and presentation opportunities
through meetings with the Scientific Steering
Committee, as well as annual Research Days. Dr.
Smith will ensure that students have opportunities to
present at seminars with experts from leading
programs in biomolecular research.”

UNIVERSITY OF TORONTO
FACULTY or MEDICINE
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LEAD SENTENCES

» Revised:

“Mentorship will include providing trainees with
opportunities to present their research in a variety of
settings. Trainees will present their research and
collectively problem solve during monthly laboratory
team meetings. Trainees will have networking and
presentation opportunities through meetings with the
Scientific Steering Committee, as well as annual
Research Days. Dr. Smith will ensure that students
have opportunities to present at seminars with experts
from leading programs in biomolecular research.”

UNIVERSITY OF TORONTO
FACULTY or MEDICINE



STRATEGIC OPTIMISM &
SELF-PROMOTION

Originail:

“Although Dr. Smith’s research is In
basic science, it may lead
eventually to the development of
drugs that could someday be
useful to some patients
experiencing chronic pain.”

-
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STRATEGIC OPTIMISM &
SELF-PROMOTION

Revision: “Dr. Smith’s proposal will open new
research avenues and lead to critical
collaborations between her and leading-
edge researchers at UofT. As her impressive
$8,100,000 in secured research funding
attests, Dr. Smith’s research breaks batrriers in
the field of chronic pain and has already
demonstrated impact internationally.”
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2017 Workshop:
Strategies for Innovation and
Grant Writing

dan.harney@utoronto.ca
http://www.medicine.utoronto.ca/research
http://www.medicine.utoronto.ca/research/grant-development

Office of the Vice Dean,
Research and Innovation
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