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Writing a Grant: Start Early!!

 Receipt Dates:
— New (K, R, P, P revision)- 2/1, 6/1, 10/1
— Revisions (K, R)- 3/1, 7/1, 11/1
— NRSA (F31-5/1, 11/1; F32- 4/1, 8/1, 12/1; T32- 5/1)
— SBIR/STTR (R43, R44/R41, R42)- 4/1, 8/1, 12/1
e Review: 5-6 months later
 Council: 3-4 months

e Award: 1-2 months

« Total time until award: 9-10 months--thus, start preparing
for a grant application at least a year in advance of when
you think you will need the money.




Essentials for Grant Proposals

. Title & Abstract—the idea, what will be done, why,
how, and long term value (goal)

. Hypotheses and Specific Aims (what)
. Background and Significance (why, or Rationale)

. Convincing preliminary data; expertise of the
Investigator and collaborators

. Methods (how)
. Statistical design
. Summary, including long term value (goal)




N

Writing a Grant: General Principles

The reviewer evaluating your application is a human being.
The reviewer will have several applications to evaluate.

To help the reviewer objectively evaluate your application,
the following points are crucial:

Organization: Outline first, write second

Clarity: Appropriate syntax, clear and lucid style
Short sentences (active voice helps)
Use Figures to emphasize the important points
Be concise (don’t even think about exceeding

page limitations)
Assistance:
Have others read it (expert and non-expert)



o Start fresh! Don't use applications that were
rejected.

* Finish early and ask your colleagues to review lIt.

e Tell reviewers the ultimate utility of your research
- even If it's years down the road.

e Use specific examples of how it will be important,
not just that it will be important.

e Pay attention to new criteria. Use the word
“Impact” as needed.

 Don't use any words you don't absolutely need.
You have only 12 pages.




Writing a Grant: Getting Started

The absolute requirement for a grant is a good idea.

Hypotheses or questions or models formulated from this idea
must be:

Clear, testable, answerable, verifiable (consult with a statistician)
Of limited scope (i.e., can be completed in a 3-5 year period)
Important, not just interesting

New, unique, extend knowledge, solve an important problem, fill

In an essential missing link, predict/generalize to future
similar situations.

Focus the research on

better understanding of how mechanisms control a key
biological process;

better disease recognition, prevention, or treatment.



Observation, Hypothesis, Question, Model—
what should you use?

Study Sections prefer Inductive Reasoning.

They want you to have some preliminary data and a review of the
literature to provide a rationale for what you want to do. They do
not want to fund you to “go looking” (observe, characterize,
describe, and so forth).

“From this preliminary data in our lab and information in the
literature, we—

1. will test the following hypothesis (is it not true less than 5% of
the time?);

2. answer the following question (how does something work?);
3. prove the generalizability of this model (predicts that the same
mechanism or model will behave in the same way in the future).



Observation, Hypothesis, Question, Model—
what should you use?

This bottoms up approach prevents preconceived notions, including
dogma, from determining an outcome without a rational basis.
Emphasizes DISCOVERY (“See, that's how it works!”) over
VERIFICATION (“ See, | was correct!”).

Experiments will allow the scientist to make claims as to how things
work, based on the process of refining a model (testing a hypothesis,
answering a question, showing that a model predicts how something
works >95% of the time) by the systematic, controlled (unbiased)
gathering of repeatable data consisting of negatives and affirmatives.

“The relation between a thing [mechanism] and the rule that controls
that thing [how the mechanism works] may be shown to be
nonseparable by experience [experimentation].”

(Bertrand Russell, 1912)



Observation, Hypothesis, Question, Model—
what should you use?

If you don’t have much preliminary data—the “idea” you have really is
new—how do you frame the first experiment before sufficient data are
gathered to produce a model and request funds to test it?

Ask a Question!

You are in a state of ignorance. The question is used as a basis to
accumulate new data. From the data one then builds a model, which
can be subjected to tests (experiments—gathering “affirmatives” and
“negatives” to refine the model) for its inductive ability—the capacity
to predict the future.

Substitutes the Question for settings where experiments are
performed before sufficient data exist and the “model” for situations
where the scientist is working with sufficient data to produce a
construct than can be tested for inductive power. (Glass, 2008)



Observation, Hypothesis, Question, Model—
what should you use?

True for both biological and clinical research—

Gain a sufficiently large data set that is representative of the
variations observed in the lab or the clinic (“in nature”).

Achieve this by demonstrating the reproducibility of the data by
experimentation.

Pose a straightforward question of a system and then receive an
answer (by experimentation); use that answer to model reality;
and then test the reproducibility and predictive power of the
model, modifying it as necessary (more experiments and more
data) to be sure “probably” (>95% of the time) that the model

accurately predicts reality. (Glass DJ, Hall N. A brief history of the
hypothesis. Cell 2008; 134. 378-381)



Current Research Plan Restructured Research Plan

(Section 5.5) (Section 5.5)

sIntroduction to Application sIntroduction to Application
(Resubmission or Revision (Resubmission or Revision
Applications only) Applications only)
*Specific Aims *Specific Aims

Background and Significance <Research Strategy
*Preliminary Studies/Progress  *Significance

Report *[nnovation

*Approach (methods)
Preliminary Studies for New
Applications

*Progress Report for
Renewal/Revision Applications

*Research Design and Methods



Specific Aims

The Methods Section begins with a brief (no
more than one page) statement of the
Specific Aims of the research.

The objectives of the Specific Aims page are to:

e Generate Interest
« Demonstrate importance
e Glve aconcise overview of the Research



Specific Aims

1. More than two or three Specific Aims usually are too
many.

2. Each Aim should be stated in one simple sentence,
saying as directly as possible what will be done.

3. Each Aim either should be, or include, a hypothesis
to be tested or a question to be answered or a model

to be tested for predictability.

4. A brief statement of the purpose, rationale (including
significance, impact, and innovation), and
methodological approach for each Aim is useful.



For each Specific Aim, state the--

Expected Outcomes

What your experiments will tell you, and why that outcome
IS particularly important to obtain.

Potential Problems and Alternative Strategies

Show an awareness of the problems that may arise, and of
the alternative approaches that can be used if the
problems do indeed occur.

Timelines
Use a chart to illustrate when specific experiments
will start and finish.



Research Strategy (Background, Rationale)

Not just a literature review (although this must be included).
Provides the rationale for what you propose to do.

Significance

Puts your proposed research in perspective---what it will do
and the importance of the results.

How, if the aims of the application are achieved, scientific
knowledge will be advanced.

What the effect of these studies will be on the concepts or
methods that drive this field.

Innovation
How the project employs novel concepts, approaches, or
methods.

How the project challenges existing paradigms or develops
new methodologies or technologies.



Approach (Methods)

Your Experiments.
The main part of the grant!

Repeat each specific aim (and hypothesis).
Then the model or general approach.

Then the specific experiments.



Approach (Methods)

Experiments
Emphasize the essential experiments
Refer to literature for established methods

ldentify new methods and their value and
proof that they work

Statistical design and analyses
How will data be interpreted?
Pitfalls, and how they will be handled
Alternatives (if the primary approach fails)



Preliminary Data

Demonstrates feasibility. Can it be done? Can you do it?
Will the results be accurate? Are your methods state-of-
the-art? Will the hypotheses probably be supported?
Prove that assays and other technical methods in your
lab are in working order.

Balance between preliminary data that show
feasibility and likelihood of success
VS.

proof of hypothesis which guarantees success and
definitive conclusion

Too much prior proof - no reason to fund - it’s done; just
filling in “n”
Not enough prior proof - too risky; too unlikely to succeed



Summary of Progress Report

What will be learned?

How will the results support the hypotheses (answer the question, test
predictability of the model) and meet the specific aims and goals?

How will the results be new and important?

Gaps in our knowledge that this project will fill:

“These studies will determine the fundamental mechanisms

responsible for producing cardiorespiratory rhythms that originate in
the medulla.”

Why this is important (essential) to do:

“These studies will identify which receptors and processes are
probably altered in diseases of the cardiorespiratory system such as
SIDS, allowing novel, specific, more effective therapy.”




Animal Care and Use / Human Subjects

Follow the guidelines in the application exactly
Do not assume that your IACUC or IRB protocol is sufficient.

Document that this work has not been done before, that it
does require an animal model or a human subject and why,
and that all possible non-animal or non-human alternatives
have been considered and shown to be insufficient to solve
the problem(s) that the research addresses.

Above all, show that all possible discomfort of any kind to the
animal or the human subject is known, anticipated, and
prevented or minimized



Timeline:
What will be done when

NUMBER OF ANIMALS AND TIME TABLE:

Protocol Year 1 2 3 4 5
1. Developmental changes in placental

glucose and amino acid metabolism 20 15
2. Effect of glucose and amino acid supply

on placental amino acid metabolism -----—-5 - 10 25 25 ~——25

Total # of animals 25 25 25 25 25



Budget Justification: Prescribed

All Training Grants
1732, F31/32, KO8, K23, K12
salary (usually for 75% time)
lab support
(usually limited, e.g. $25K)
travel (limited, e.g., $1,500)
F & A (“Indirects”; limited, e.g., 8%)



Budget Justification: Modular

$25,000/module up to $250,000 (10 modules)
Explain and justify roles of investigators

Rationale for highly expensive



Budget Justification: ltemized
Direct costs > $250,000

Explain and justify each and every item in the budget.

Personnel: name, degree, title, role--justify by specific expertise and what
they exactly will do and why the allotted time is essential.

Equipment: Rationale and evidence for cost and need for expensive,
unusual, or absolutely essential items (“convenience” or “efficiency” are
not sufficient justifications); show cost-sharing if available.

Supplies: As close to “line item” as possible; provide historical and current
use and prices; explain per experiment, pre subject, per animal, per yeatr;
charts and tables are helpful; include local special or exceptlonal
requirements.

Travel: $1,500 per year for Pl is customary, to attend scientific meeting to
present results of research

Other: Do not over inflate costs of communications, publications, etc.

Consortium, Contract, and Consultant costs: get these done well ahead
of grant due date; the should accomplish a specific task that you clearly
show to be essential.




Budget Justification: Just In Time

e Detailed budget not required—details
(how much money you will get) will
be worked out by the Institute after
funding approved and Institute
budget and spending priorities
determined

 IRB and IACUC approvals can wait
for approval of funding



Writer’s Block

5 (“Block Island”)
¥ =y
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Even if you are on the right track, you'll
get run over If you just sit there.

Will Rogers



Good Editing—The Most Essential
Aspect of Good Writing

Why? Because bad editing preserves bad writing, which
leads to misunderstanding, and all too often to confused and
therefore sometimes hostile (or stupefied) reviewers.

For example, you do not want these in your grant—

“...causes of which include, but are not limited to, maternal

malnutrition, maternal hypertension, and Idiopathetic
placental insufficiency.”

“These fetuses are at increased risk of hypoglycemia,

hypoxia, and academia, as well as spontaneous preterm
delivery...”



Good Editing—Over and Over Again

... everything you do you have to do again, and
your capacity for rewriting is the only thing that

separates you from people who do things in a
hurry.”

John Irving

We are what we repeatedly do;

Excellence, then, Is not an act,

But a habit.
Aristotle



Words NOT to use

Describe
Evaluate
Characterize
Look at

Check
Estimate
Correlate
Study

Ask / Question
Compare

And don’t use “alter”
or “change’”

Words OK to use

Test

Define
Determine
Measure
Quantify

Prove / Disprove

use “increase” or
or “decrease” —

or “changed from ... to ...

Be specific!



Make the Application look good.

“Appearance is everything”
“Clothes maketh the man (or woman).”

Not quite true, but never, ever underestimate
the “power of presentation”



Bad research page, difficult to read, poorly organized.

'I-'l'i:'t_ﬂ content 10 hematoont™. Blood "C-givcose & measuied using ion exchange chromatography according o Hay et
al.™,
Calpwpmons Umbilical and uterine blocd flow rates are calculated using Iritiated water (*H,0) by the transplacental
steady state difusion techmigue ™
Mat vtérnne or umiiical uptake rates by e febus from the placenta of ameno acids [including leucne), KIC, glutods,
and gxygen are determned by apphicabon of ihe Fick panciple
Uterine or umbilical uptake rate = Uterine or umbilical blood flow (mLi'min) x (C.-C,} or (C,-C,) where O,

and C,, and C, and C,, are the concenirations (Emol'ml) af the metabolite measured in the Uienne artenal and
venows, or umbilical venaus and fetal arterial blood, respectredy Similarty, net fluxes of "“C-eucinge, "“C-leucine, and
"C-KIC across the umbilical {or Uterine) crculation are measured bty the Fuck principle as umisdscal (o uberine) biood
fow bmes the umbdcal (or Litenne) Iraces artencwenous conceniration diference
Tracer Nuxes Maternal plasma leucine disposal rate (DR} 1s calculated as
DRy = Inf = ([MPE [ /MPE,]-1]
where Inf is the infusion rate of L-[1-""C] leucing mio the mather and MPE,, and MPE, are the leucns annichments in
the matemal infusate and matermal artenal plasma, respectirely. This equaton coes not account for the disposal rate of
the naturally octumng “C-labefied leucine which s about 1.1% of the “Ceucine *** This equation assumes 100%
ennchment of the infused sofope Plasma [1-"'C ksucine) & calculated as the product of the leucme cancentration and
the molar percent axcess for "'C leucine in aach vessel
Tracer fluxes Detaeen the placenta and he fatal plasma, and between the fetal plagma ana fetal issuas, are calculatad
accoraing to Carver, €t al * Loy, &t al_** and Ross, etal
The frachon of fetal leucine tracer infusion taken up by the placenta (*™X ) 5 calculaled as:

(™ ) = ([1-"C leucine], . = umbilical blood flow) [ [1-"C] leucine infusion rats,
The fraction of L-[1-"“C] leucine infuson rale excreted as 00, via the umbilical circulation (9% ) 18 calculated as

(" ) = (["CO,].. x umbilical blood Mlaw) [1-'*C] leucine infusion rate
The net "CO, Pux fram the fetus 1o the placenta is calculated as

rC0,,, dpm/min = umbilical blood flow = ([*CO,], - [*C0O..)
where [“CO.L, and ™00, are the concentrations of “CO0O. (dpmimL) i the umbiical artenal and vencus oo,
respecinvely
Tracar modei. The model (Carver, et ai | Appen. I Pub Man 8) .15 adapted from Loy, at al ™ van YVeen, et al ™ and
Ross. et al™ In steady state. the fetal plasma kucine pool 5 constant = amount. balanced by equal rates of entry
(om placenia and felal tssues) and doposal (Mo placents and nio felal Bisues) Thess fuxes of leucine mio and out
of the fetal plasma, fetal ssues, and the placenta, which apply 1o the two tracers as well, ase shawn in the figures
Delow, each flux 15 labelled with @ Roman numeral after Carver. &t al ®



A Good Research Plan Page

waler content to hematoerit, Blosd **C-glucose is measuree using ion exchange chromalography
accarding lo Hay et al*’,

Calguigtions,  Umbilical and vlerine bload flow rates are caloulated using trilioled waloer HC By
1he transplacental steady slale difusion lechnigue, ™

Mel wtarine ar umbilical uptake rates by Lhe fetus from Ihe placenta of amina asids {incudirg
leuging), KIC, glucase, and seygen are detzrmined by application of the Fick pringiple:

Utorine ar umbilical uptake rate =
Ulerine or umbilical bleed flow [mUtmin) x {C -C,) or {C,-C.)

where C, and C,, and C, and C,, are the coencentratizns (pmeliml) of the metabolile measured in
the Uterine arlerial and vepaus, 40 umbilical vencus and fetal amenal Blood, respaslively, Similary,
net fluxas of “C-leucing, “Caleuging, and C-KIG agrags the umbilical {or Ulering) circulation ara
mmeasured by the Fick prinelple as wmbilical (or uledine) blosd Now limes the umbilical (or Utering)
srasor afsriovenaus concentralan diference.

Tracer Muxes: Maternal plagma loucine disposal rate (DRy) is calculated as:

DR, = Inf « {[MPE, IMPE,]-1}
whoie Inf is the infusion rae of L-]1-"C) leusine inla the mother and MPE,, and MPE, zre the
leuging enrichmenis in the maternal infesate and malemnal ancrial plasma, especiively. This
cuatian does not accouny fer the disposal rate of the maturally ococuring “Celabelled Jeucine
whigh is aboul 1.1% of the PCoucine, *** This equation assumes 190% enrnichment of the infused

izotope, Plasma [1-C laycing] is calculated as the predust of the lzucine cencantration and the
malar porcent excess far O lausine in each vasael,

Tracer fluxes bandecn the plaganta and the fatal plasema, and belween the fotal plasma and ftal
tissuns, ore calsulatad accosding to Carvar, et al,* Loy, et al," and Rass, of a1

The fraction of fetal leucing Waskr inlusion taken up by the placenta a4} is calculated as:
i) = (-G leueing],., x vmbilical blood flaw] / [1-C] levcine infuslon rate,

The fraclion of L-[1-"C| laueing infusion rale excrated 0s "GO, via the umbilical circulation
(8 ) 15 calculated as:

(%D, b = [[MC0D,],, x umbllical blood flow) [1-4C] leucine infusion rate
The neg "GO, fiux from the felus io the placenta is calaulated as;
r'*C0y;,, dpmimin = umbilical blood flow « [[#CQ., - ["C04))

whera [MC0,], and [MCOL, are the cencentrations of “C0, (dpmimL) in the umbilizal arterial and
venous blaod, respeclivaly,

Traenr modet: The model (Qarver, et &, Appon. (|, Pul, Man, B) is sdapted frem Loy, at al,,**
van Vogn, ot al,,* and Rous, ot al.*? |n steady statu, the fetal plasma loucine pool |s constant
in armount, balanced by eguol rotes of entry {from placunta and fetal tissues) and disposal
tinte plucenta and o fotal kssues). These Muxes of lousing inte and out of thy fotal plasma,
fetal



A Bad Research Plan Page
Too much text; outline and separate sections not clearly set off

upiake and wtilization: an inercase 0 e placeoiallelal glucose obleabian robe abio, fetal
Iypoinsulinemia, and decreased placental and felal giovah {Appan, Pob. 3},

4 Fetal aming acid metabolism: we have published Before our matheds for measuring mateinal
and fetal amino acid conceniraticns and the kansler of amine acids into the felus (42.43), inchnding
detaile about how to measure felal amino acid matabelism for several aming acids, and for glucosa
{11,38,45), These studies have been modiled recenfly for leucine (see details Lelow, in Methods,
and Appenn, Pub, Man. 8) and for glutamineg, and glutamate (1) moe recanl pilol studies with
arminine ara reyiewed belaw.

5. Leucine metabalism model: Leucine metabdlism  in - the  chranically (8 weeks)
bypogiveemic/hypainsulinemic shaep madel, praduced by infusing insulin ints the mather, was
studied by infusing 1-[7C] and 1-["*C] leucine tracers into the [Bws. In centrast o acute increased
leucing oxidation with short wermm hypeglyoemia {42), long term hypoglycemia produced an
adaptatien of lewer encrgy cxpendilure for prolein accralion and thus a slower rale of groevih in
the fetus, allewing e felus o mainlain nomal weight-specific rates of nilregen uptake as aming
meids, oxygen consumplion, falal plasma leucine disposal rate, and leusing incorporation inlg
protein synthesis. The umbllicnl uplakas of some mmine acids, padicularly leucine, were
decreased: lzucine consumplion by the uieropldcents was increased, The decrsed umbilical
leusine uplake and dacreased lelaing incorporation inle protein acaretion in these fetuses werne
accountad fer by incragsed louging release from folal protein breakdown, Thess sludies
demanstrated important mechanisms oy which chrenic glucese deprivation regulates placentsl and
talal amins noid metabolism and fetal growth, and defimed noew racer appeoaches e quaniifying
placental and fetal laucine metabolism. (Appendix I, Rub. Man. 8).

6. Maternal glucese tracer metabolism by the placenla: We conducied the fiist ever sludies of
he fale of matermal glucose carsen, Waced with JU-"Clyluezse infused inla the maternal circulation,
taken up and metakolized by the placenta andior trangpented 1o the fetus. As shown in the figures
below, 1he fraction of glcose "0 showing up on aming acids was small and was nol affecled by
short or Isng-term hyoarglycernia, whereas chrenic hyparglyemmia incieased the raction of glecose
carbon thal was canvered 1o S0, belh in the fetus @l in the placsnta.

7. Placontal metabolism: We alsn measurad with [U-YClolueose net uteraplacenal olucase
consymption rate (UPGC), lkstate and fructose produgtion rates, and glucose oxidatian in late
gestation pregnant sheep after 18 hours each of I sind high matemal and fetal ghroose
conconliations, A majer fraction of UPGC went lo pon-oxidatve meiabelism; UP oxygen
consumion was not affecied; UP lastale production was a majer product of UPGC (9% duning low
glucose, 53% during high glueese); UP fructese preduction was 535 under low and 3% under high
glucose, and tracer-dsrived umbilical vein lactale uptake from the placenia was accounted for
completely by net fetal lactate uptake from the placenta, i.., there was no substrale source of UP
lactate praduetion into the fetes othar than UPEC [Aapen, Absl, 4). :

. Matornal low protein dist Althaugh we have had considersble expetignce manipulaling
maternal dint [fasted statas, sevoral weak perods of glecose and insulin clamps), far the sparifi
purpose of developing a low peotein diet in the mother that will lzad to reducticns in matemal amirt
acid congentraticns, we have engaged the assistance of Dr, Alan Bell {Camell Univ.), an expert in
maternal and Tetal offects of matérmal dictany changes who has develaped and studied reatemal low
aratein diets in pregnant sheep that have prodused fetal gresah restriclion {Appendix V). Or. Bell will
help 1o determing The necessary digl famulation 1o preduce an energy complete, low matein diet
{se= Maihods).

9. Loucine infusion into normal and growth restricted fetuses or thair mothers. Leucine
infusion inte ewes wilh placenfal insufficiency showed markedly increased uterine |Bucine uptake
nut enly slight increase in felal leucine uplake, Leuging infusion inta normal feluses praduced
increased leucine oxidation {acsaunting for increased dispesaly and decreased umbilical leusine
uptake. Othor aming acids were affected by this infusisn, Thus, although the placenta actively
transports aming acids fram the maternal o the fotal girculation, such kansoort can be affocted by
the redative malernal and felal aming acd concenlialions.
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Wa also have gngoaed the nusistonce of O, Alan Boll end his doctord student, Riehard Erhoredy,
e measure SLUT-G and GLUT-Y mBNA vsing iheir ovine-spozilic eDNA probes, They havi
neacly completed dovelapment of gvine-speeific GLUT-3 and GLUT-1 anitibodies that will sllaw
U Lo Moddure profeny abunditces for mace diect cotrdlation wilh glugodé uplake and fronsport
Ltudies in wvivg, Data bélowr showr o relalive mgrcade inm GLUT-3 v 1 mANA el aver the
seeand kall of gestotion, with = corresponding dacrezse in the fraction ol total cyipehiaszian
hinding capacily {tepfesenting “functignal® praten abundancet sccounted for by GLUT-T (rightl
qﬂ]

ELITE prwrals asclaodn
W% O 8 Stey g

FINS plaediin miglive i3 8 7§

Egn feias

13, Effect gf 1GF-] infusion on maternal, placamal, and 1etal mguding glugose, and aninoe meid
concontraione. Rocombinant human 1GF frem B Ly Co. was indused a1 constant rate
130ggihourkg) irl.l:g 5 nube-torm pregnant sheop, incredsing mat, [IGF0 3,3-10ld (comparoblo 1o
Gluckman's & ey docrensing mot finsulial from 23 0 2 ullinl, Snd decroesing mot.
(pluense] from 3.7 |:<:| 3.3 mb; oo balange, matoenal glucose trnaver, uptoke and utifzation of
¢lucase by the placenta ond fewrs, and placentd! lostate production were not sigoeflcnntly
abtéred. tost materna! amine aeid coneonations wore :ln:n:.'ls-"l: 1* p= 008 in table Delow],
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14, Statistical methods: We have doveloped unique Statistizal mathads, ineluding twa and threo
dimepsiaral _]{'neruh::ud Michaali= dnntm response suckece mothods (Hirst ef ol ang curve
fitting sctheds (Young ¢ ol o interpret and dovelan models ftom ouw complax dato that
invelve meliiple measurements within an animal, af differeny simes, of difforent paromeiers that
may of may nod have soparate endfor joimt effects, and ameng groups with different numbets ol
subests appendix I, Puli, Blan. .71, Fer the ezt s, 'I:m:‘th impatiant advonses ia statishcal
misdaling wall be apphed 10 placentsl emiisbolism 10 address the separale sndior joint eflegiz ol
Sulistrane supply on Selected sabstrate metpbolism in e plaseaa,

Pian B e, SRR Page . S0
BaATd REGEE Cor i Eylbealy &1 10 Lalnem Wacudhayl [he sppicklem, D rad Ube auliions sust e, 10
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7. Plegents] metabolism: We alse measured with- (U Ciglucose net wteroplacental ghicose
consumpiion fate (UPGC) iactate and Boclose production rates, and gluzose oedatinn in late
gestplion pregnant shosp afier 18 hows eash of Jow amd high matenel and foial glucese
egnoonirationd, A majer froction of UPGE went o non-oxidative mataholsm; UP cwygen
consuenption was not offeoted; UP factnte produciion was o major product of UPGC (685
during lawve qlu-:;,m‘ 5a% during high ghuzosal; U8 I1|,:r::lc~::n production wos 5% wnder [oer 3od
3% unider high gucese, and tacer-derved wnbilicel wein lactote uptake from the plizomio v
aocountet fer gcomplelely by nel fetal lostate upsake from the plogenias, de., thoro was oo
sulsstale source of UP lpotots production inte the fotus sther than UPGG fAppen, Abst, ot

&, idatemnal low pretefn dist: Althélgh we bawve had considerable expisience manipulating
marernal digt {lasled stotes, several woeek pedods of glugose pnd insulin clampsl, for the
specific plrpase of developing a lve protein die an the methe: thot will lead to radustions i
frgrernal aming ooid cofcAntralons, Wit Bove exgaged she assistpnee of D Alan Bell {Comell
Umiv.l, an esaert in mateenal and fatal eficcts of matereal dictory changes wehg his doveloped
amed sbudies maternal [ove protein diots A pregnant sheep that have preduced fetal groweih
Jestrictian (Appendie W Br, B2l @il help jo delerming the negessasy diel Bgrmulation e
praduce an onergy eomalete, low profein diat {sea fethads),

8, Loucinge nfugion ioto porsal ond geowth restacted Totusas of their mothers. Lousino
ifusien it owes with placental insulfiziency showasd markedly inereased stering feuging
uptzke Sul enly slight fncreese In fotal lewcine upteke. Louting infugion inmio Aormal {nlenes
prodoset merohsef leucine oxidation foscounting fot incropsed disposall and deerpage:
urmbilieal leveine uptake, Oiher aming acids weore alfected by this infusion. Thus, sithough the
olzgenta agtively anspoeris amEno = PMearm e maternal 1o the fatal choulation, Such
meansport con be pffooiod by the roletive mateens! and fotal aming acid concentrations,
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%, Maternal insulin infusion chronic hypaglycemia medel: These studies showed that we coan
rmaintain malernil glucose cons ticns ol different lavels over sevoral weeks [as well a5 mone
acutely [11,4%]], by clucose! lin elamp technigue, 10 prodece sustained decrease in {atal
gluzase uptake and wiilization, an ncrease inothe placemalfergl glucése uviilization rate ratia,
futal wpoinsulineria, and decreased placental and {etal growth {Appen. Pub. 3]
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Fin. Stability of matermol end etal [glacaze| and Ersulin] aver pestation In fhe moterenl hypoglycemia model.

-4, Fetal amino acid metabolism: we have published before our methods fer measuring maternzl

and iptal aming meid concenirations "Bnd the transfer of amino ecids into the folus (42,431,
including details about hews to measure Tetsl amine acid rmetabolism for several aminc acids,
and for gluensa (11,38,45), Thess studias have been modified recently o laucing (see details
bolaw, in Metheds, and Appen., Pub. Man., B) and Tor glutamine, and glutamate | ; mare
racendt pilnl studies with arginine are revieved belaw.

S, Leucine metabalism model;  Lewgine  metabeolism in the chronically {6 wocks]
hypaglycericihypeinsulipemic sheep model, produced by infusing insulin inlo the mothear, was
grudied by infusing -[7°C| and 100 leusine tracars into the fetws, |n contrast tooacute
increased leucine oxidotion with short term hypoglecemia (£2), fong term hypaglycemia
praduced an adaptation of lower energy expenditure for protein agcoretien and thus a slower
rotc of growth in tho fenes, allowing the feius to mairmain narmal weighl-specific rates of
nitrogen uptake 25 RMIn0 acids, vxygéen consumption, fetal plasma lereine disposal rote, and
lepring ingorporation into protein synthesis. The umbilical uptekes of seme gmina acids,
particularly leucing, were decreased; leusing sonsumptian by tha uicroplacenta was incriased.
The deerepsed umbilicol leucine vprake and decressed leucing incorporation ingo pratein
secretion in these fatuses were accountod (ar by incregsed feucing release from ietal protein
breakdaven, These studics demonsirated importent mechanisms by which chronic glucose
deprivation regulates plecentzl and ietal amino acid metabelism and fatzl growih, and definied
nEw trocor sporcachas to guantiving placontal and fetal lausine metabalism. [Appendix "
Fuby, Ban. 3.

Fluxeates imeansswnt (" “P<0.079} Contio! Hynoalycemia
11-*) fru fnsal plasma disposal rate 8.740,5 B.2=0.9
11+"*27 low Tetal plogrma dispesel ree 8.510.9 B.Az0.49

aigg tetal loucine vplake lrom placenta @, 240, 6 24204
feucing inta blnod fearm feral proteins 20601 J.820.3="
L, produced by fetus from fea 1-C 2. 1.910.3
Feucsnn anta €2l proccin accretian 26202 O HA0 1
Inucine inta fulal protein synthesic 4.6£0.3 46232

FHS 2890 IRy, 5201 Fage /7

Phprnient bl CiatddocThedy 17 T4 20Tizm Iheowghowe, the soplicaton. Da e uee sullfiadd such as Ja, 2



Submit the Grant—Study Section Review

Study sections will continue to give each application a
single overall score to reflect “the study section’s notion
of what the likely impact of the proposal will be on our
understanding of biology and behavior and on the
practice of medicine.”

Study sections are supposed to pay more attention to the
potential impact of a grant application and less to its
feasibility.

“Study Sections and NIH should be looking for the stuff that
IS truly distinguished.”
Harold Varmus, J. NIH Research 9:31-32, 1997



And then your grant goes to study
section for review of its overall
guality and scientific merit.



What you probably
think happens at
Study Section

7
\

'-'-.._____

“That's it? That's peer review?”



What really happens at Study Section:

Strengths/Weaknesses

9-Point Score Chart for NIH Grants
Impact Score Descriptor
1 Excepti;nal_
High Impact 2 Outstanding
3 Excellent
] = < Very Good
Moderate Impact S Good
6 Satisfactory
b } ! [_:Ei_r_ -
Low Impact 8 Marginal
I 9 | Poor

Weaknesses

Nun-numeriE score oplions: NR = Not Recommended for Further Consideration,
| DF = Deferred, AB = Abstention, CF = Conflict, NP = Not Present, ND=Not Discussed



Score Descriptor Additional Guidance on Strengths / Weaknesses

1 Exceptional Exceptionally strong with essentially no weaknesses
2 Outstanding Extremely strong with negligible weaknesses

3 Excellent Very strong with only some minor weaknesses

4 Very Good Strong but with numerous minor weaknesses

5 Good Strong but with at least one moderate weakness

6 Satisfactory Some strengths but also some moderate weaknesses
7 Fair Some strengths but at least one major weakness

8 Marginal A few strengths and a few major weaknesses

9 Poor Very few strengths and numerous major weaknesses

Minor Weakness: An easily addressable weakness that does not
substantially lessen impact

Moderate Weakness: A weakness that lessens impact

Major Weakness: A weakness that severely limits impact



What happens?
Either —
Your grant scores well and gets funded,

Now get to work, and come back and tell the next group of
young investigators how you did it.

Or—

Your grant is not so well scored and does not get
funded.

What do you do now?



An understandable but mapproprlate
form of rebuttal. '

.-.---
.-..- '
._-
.-.-

Taﬁ

”




Rubes By Leigh Rubin

Remember,
Columbus
didn’t get it
right the first
time either.

Columbus’ first globe.



And remember the Accenture™|ine—

What It takes to be successful—
What you did—10%

What you do next—90%



o b WD P

o

Resubmission

. Only more try !!

. One page of introduction for response and/or rebuttal.
. Address exactly each and every concern raised by the review.
. But--focus response directed at the principal problems.

. Rebuttal should be well documented to support your position

If you disagree with any point in the study section review.

. Do not expand the grant unless directed to do so.
. Keep the approved budget, but if you do change, make sure

you tie the changes to a specific request of the study section.

. No grant is perfect; use the revision opportunity to improve

yours.

. Above all, be polite.



Gilve
them
what
they

want.




Critique Oriented Application

NIH now requires that your grant

application be written in a
template fashion that addresses

each of the major review criteria.



1. SIGNIFICANCE

Does this study address an impgortant problem?
If the aims of the application are achieved, how will scientific knowledge be advanced?
What will be the effect of these studies on the concepts or methods that drive this field?

2. APPROACH

Are the conceptual framework, design, methods, and analyses adeqlately developed, well-
integrated, and appropriate 1o the aims of the prejeci?
Does the applicant acknowledge potential problem areas and consider alternative tactics?

3. INNOVATION

Does the project employ novel concepts, approaches, or methods?
Are the aims criginal and innovative?
Does the project challenge existing paradigms or develop new methodelogies or mchnologues?

4. INVESTIGATOR

Is the investigator appropriately trained and well suited te carry out this work?
Is the work proposed appropriate 10 the experience level of the principal investigator and other
researchers {if any)?

5. ENVIRONMENT

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

Do the proposed experiments take advantage of unique features of the scientific environment or
employ useful collaborative arrangements?

Is there evidence af institutional support?

OVERALL EVALUATION

Summary af the imprjrtant strengths and weaknesses of the application,

Recommended score reflecting the overall impact of the project on the field, weighting the above

criteria as appropriate.

An application does not need ta be strong in all categories te be judged likely to have major
scientific impact and thus deserve a high merit rating.

For example, an investigator may propoese Lo carry out important work, that by its nature is not
innovative, but is essential ta move a field farward.

Criteria that
study section
reviewers use to
determine their
enthusiasm for
the grant
application and
their priority
score.



Critique Oriented Application

 Write your grant application to specially address
the 5 major evaluation criteria used for the critique:

Significance, Approach, Innovation, Investigator,
Environment, and include a Summary of these for
the Abstract and at the end of the Text.

 Put the words you want the reviewer’s critique to
contain in your application.

« Document and justify every statement that relates
to these evaluation criteria.



1. Significance

e State how this study addresses an important
problem.

e State how, If the aims of the application are
achieved, scientific knowledge will be
advanced.

o State what the effect of these studies will be
on the concepts or methods that drive this
field.




2. Approach

State how the conceptual framework, design,
methods, and analyses are adequately
developed, well integrated, and appropriate
to the aims of the project.

State/Acknowledge (with specific examples)

potential problem areas and alternative
tactics.




3. Innovation

e State how the project employs novel
concepts, approaches or methods.

e State how aims are original and innovative.

e State how the project challenges existing
paradigms or develops new methodologies
or technologies.




4. Investigator

e State (and document) how the investigator
IS appropriately trained and well suited to
carry out the proposed work.

o State how the proposed research is
appropriate to the experience level of the
principal investigator and other
researchers (if any).




5. Environment

State how the scientific environment In
which the work will be done will
contribute to the probability of success.

State how the proposed experiments will
take advantage of unique features of the
scientific environment or employ useful
collaborative arrangements.

Show evidence of institutional support.




Critigue Oriented Application: Overall Evaluation

« Summary of the important strengths and
weaknesses of the application

« Recommended score reflecting the overall
Impact of the project on the field, weighing the
5 principal criteria as appropriate

 An application does not need to be
outstandingly strong in all of the 5 principal
areas of evaluation to be judged likely to have
a major scientific impact and thus deserve a
highly meritorious rating.



Preparing a Grant: COMMON MISTAKES

. poorly written: bad grammar, typographical errors, poor
outline, looks sloppy, too many words on a page, too much
technical jargon

. too much work proposed

. hot “ crystal clear” what you want to do, why, and how

. poorly justified; does not advance knowledge

. hecessary expertise is not demonstrated

. too expensive




Preparing a Grant: COMMON SUCCESSES

. The grant is easy to read

. The science is “outstanding”

. Written with evidence of confidence and enthusiasm for the importance and
potential success of the proposed research

. Figures, graphs, tables, charts, flow diagrams are self-explanatory as well as
related to the text

. The preliminary data/experience are organized to show how they will make the
proposed experiments work successfully

. The budget is accurately and thoroughly justified

. Descriptive work is acknowledged as such; but the bulk of the research is
testable hypotheses




Information

« NICHD WEBSITE: “Funding by NICHD”
http://www.nichd.nih.gov/funding/funding-mechs.htm

e NIHWEBSITE “ Welcome to Extramural Research at the NIH”
http://grants.nih.gov/grants/welcome.htm

« NIH CAREER AWARD WEBSITE “K Kiosk”
http://grants.nih.gov/training/careerdevelopmentawards.htm
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