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Our Focus
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discovery to practice by:
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NIH and Career Development Awards

» Types of training awards

» Getting information about K’s

» Components of a K application

» TIPS on writing a great application




Overview of Relevant K Awards-Early Career

» KO8 Mentored Clinical Scientist Research Career
Development Award
o Laboratory focused research
- May use human samples

» K23 Mentored Patient-Oriented Research Career
Development Award
o Patient-oriented research
o Must be directly involved in interacting with subjects

Clinical doctoral degree: MD, DVM, PharmD
US citizen, permanent resident



Overview of Relevant K Awards-Early Career

» K22 Career Transition Award

- Move from a postdoctoral research position to an independent
research position—not mentored

» K99/ROO Pathway to Independence Award

> Transition from a mentored postdoctoral research position to a
stable independent research position with independent NIH or
other independent research support

PhD or MD (or other health-related doctorate)
US citizen, permanent resident (except K99/R00)



Overview of Relevant K Awards-Early Career

» KO1 Mentored Research Scientist Development Award

o Used differently by different institutes. e.g., NIAID limits to
epidemiology, modeling techniques, and outcomes research

» KO2 NIH Independent Scientist Award

o0 Provides 3-5 years of salary support and “protected time” for newly
Independent scientists who can demonstrate the need for a period of
Intensive research focus as a means of enhancing their research

careers.

» K25 Mentored Quantitative Research Career Development
Award
o Quantitative or engineering degree moving to health-related topics

PhD or MD (or other health-related doctorate)
US citizen, permanent resident



K08 and K23- Mentored Research Career Development
Awards

» KO8- for basic or lab-based research project
» K23- for clinical/patient-oriented project

» 3 -5 yraward
> 3 yrs for more senior individual (e.g. MD MPH; MD PhD)
> 5 yrs for more junior individual, but must justify a didactic 2
yr phase
» Salary: $90,000/yr* + Fringe Benefits

» Research Support:
> $50,000/yr*
> At least 75% effort committed to research
Health professional doctorate

US citizen, permanent resident
*Varies by institute




K01 Mentored Research Scientist
Development Award

» Focus varies by institute

» MDs or PhDs

» 3 - D years

» Salary: $75,000/ yr* + Fringe Benefits

» Research Support: $25,000/yr*

» >75% effort on health-related research

US citizen or permanent resident
*Details vary by institute—be sure to look at
the information for your own institute



K22 Career Transition Award

» Avallable In some Institutes, not others
» Focus varies by institute
» MDs or PhDs

» Provides support (~$250K total) for the first
~2 years of research as an independent
faculty member

» Not mentored

US citizen or permanent resident
Details vary by institute—be sure to look at
the information for your own institute



K99/R00 Pathway to Independence Award

» Facllitates transition from postdoc to independence
» Mentored period/Independent period
» MDs or PhDs
» 3 - S years
—1-2 yrs Mentored
—2-3 yrs Independent

» Detalls vary by institute

US citizen or permanent resident
Details vary by institute—be sure to look at
the information for your own institute



Finding information and contacts at NiH

» Go to K Kiosk and click on the desired award

https://researchtraining.nih.gov/programs/career-development

p—


https://researchtraining.nih.gov/programs/career-development
https://researchtraining.nih.gov/programs/career-development

Program Announcement

—_— - =

Department of Health and Human Services

READ THIS
Part 1. Overview Information
CA R E F U L LY Participating Organization(s) National Institutes of Health (MIH)

Components of Participating Organizations Mational Heart, Lung, snd Blood Institute (MHLEI)

° P Naticnal Human Genome Research Institute (MNHGRI)
u r p O S e MNaticnal Institute on Aging (MlA)
Mational Institute on Alcohel Abuse and Aloohalism (MLAAS)Y

- - LN Mational Institute of Allergy and Infectious Diseases [MIAID)
(] EI | g | b | I |ty Mational Institute of Arthritis 3nd Mus culoske [2tal and Skin Diseases (MIAMS)
Mational Institute of Biemedical Imaging and Bigengineering (MIEIE)
. Eunice Kennedy Shriver National |nstitute of Child Health and Hu man Development (MICHD)
o Dead | I n es Maticnal Institute on Desfness and Other Communication Disorders {MIDCD)
Mational Institute on Drug Abuse [MIDA)
. . Mational Institute of Mental Health {MIMH)
Mational Institute of Mursing Research (NINR})
b Pag e I I m ItS Nsticnal Center for Complementary and Alternstive Medicine [NCCARM)
Division of Program Ceoordination, Planning and Strategic | nitiatives, Office of Research Infrastructure Proegrams {CRIF)
Office of Behavioral and Social Sciences Research (DBSSR)

e Links to forms ihinge ooy

Special Note: Because of the differences in individual Institute and Center {IC) program requirements for this FOA, prospective applicants strengly encouraged to

[ ] Req u i red Secti c) n S the Table of IC-Specific Information. Reguirements and Staff Contacts, to make sure that their application is responsive to the requirements of ane of the partici
NIH ICs.
H : 1 Funding Opportunity Title Mentored Research Scientist Development Award (Parent K01)
* Review criteria== = =
ACtIVIt‘V Code K01 Research Scientist Development Award - Research & Training

e Animal, human mmwmcementivse S
 subjects info
e« Contacts

Related Notices _ _ o _ _ o _
Juns 4 2014 - Motice NOT-14-074 supersedes instructions in Section 111.2 regarding spplications that are essentially the same.

May 2 2014 - See Motice NOT-OD-14-088. Motice of Clarification of Career (K) Award Eligibility.
February 37 3014 - See Notice NOT-EB-14-003. Motice of Change to the Duration of Career Development Awards Supported by the NIBIB.
February 3, 3014 - See Notice NOT-HG-14-018. Notice of NHGRI Participation.

Funding Opportunity Announcement (FOA) PA-14-044

Number

Companion Funding Opportunity None

Number of Applications See Section lll. 3. Additionsl Informstion on Eligibility.

Catalog of Federal Domestic Assistance (CFDA) 93.242; 93.850; 93.865; 93.840; 93.213; 93.279; 93.839; 92 838, 93.837; 93.233; 93.261, 93.273,; 93.286,; 93.866; 93.351; 93.173; 93.865

Number(s)

Funding Opportunity Purpose The purpose of the NIH Mentored Research Scientist Development Awsard {K01) is to provide support and “protected time”® (three, four, or five years) for an inte nsiv

supervised career development experience in the biomedicsl, behavioral, or clinical sciences leading to resesrch independence. Although all of the participstin
Institutes and Centers (ICs) use this support mechanism to support career development experiences that lead to research independence, some |Cs use the KO1 aw
individuals who propose to trein in 8 new field or for individus|s who have had 8 histus in their resesrch career becsuse of il Iness or pressing family circumstance:
Cs utilize the K01 award to inorease research workforce diversity by providing enhanced research career development opportunities. Prospective candidates are
encouraged to contact the relevant NIH staff for IC-specific programmatic and budgetary i nformation: Table of IC-Specific Information. Reqguirements and Staff
Contacts.




Things to do ahead of time

» Obtain preliminary data to support hypotheses
» Publish papers
» Develop a good mentoring team

» Courses and Compliance
— Human subjects training

— Animal training
— EH&S training




Preparing to write the application

» Read the Instructions!
-~ Program Announcement

- SF424 Instructions
http://grants.nih.gov/grants/funding/424/index.htm

Note Section 7: Specific instructions for K applications
» Be aware of page limits

» Look at grant tutorials online
» Read a successful application (or two!)



http://grants.nih.gov/grants/funding/424/index.htm

How to Get Started

» Administrative Issues: Their Rules and Yours
» Timeline for preparing the application

» Mechanics: Putting Your Best Foot Forward

» Business pages

» Components of K Applications

» Understanding the review process




Administrative Issues:
Their Rules and Yours

» Figure out what kind of application you will be
writing

» Read the Program Announcement and
Instructions—and read them again!

» Ta

» Ta

k wit
k wit

n a NIH Training Officer

n your dept’l or division administrator




Timeline: Writing the application

» Start planning and writing very early

» Talk with the administrator who will assist with
application

» Talk with your mentor

» Have your mentor and others read the full
application early




Timeline for Writing a Grant Application

>4 months
ahead

Week -12 to -14

Week -10

Week -6

Read NIH website about grants

Talk with NIH official

Decide on grant mechanism

Discuss with your mentor and grants
administrator

Think, read, cogitate about

career development and research plans

Draft Specific Aims, give to mentor,‘>
meet to diScuss, revise «

Give full draft of to mentor and others;
request letters



Timeline for Writing a Grant Application

Week -6

Week -5
Week -3

Week -2

WeekK -1

Work on business pages
(biosketch, equipment, facilities, hum
subjects, vertebrate animals, biohaza

Revise draft -
“Final” draft to mentoD

Begin to route business pagt

Finished text sent to Instituti
Grants Office

Submit to agency
It's there on time!!!



Mechanics: Writing the application

» Use formal language—no slang or jargon

» Use correct grammar, punctuation

» No typos!

» Pay attention to required fonts and margins

» Leave white space on the pages-not solid text




@S Boring—and causes tired eyes......

thesedmodipoproteins-as-adhesins. The strain-expressing-both-Dbpa-and-DbpB-acquire dthe-abilityto-bind-
epithelial-cells-while- only- DbpB-showed-specificity: for glioma- cellsir-witno-(5).- Laterstudies-with-the-
neuroborreliosis-patientswalidated-ourresultssince-antibodies-mainhy-against: b pB-were-present-in-C5F-
after-colonizationby-Lyme=pirochetes{d, 123, Therefore, we-anticip ate th at-ourdés wito-experimentsin-the-
initial=cre en-using-non-infectious8 . bumd'odes willidentify-sudface localize d- T.oallidus adhesins. - This:
non-adherentstrain offers-a-cleanerbadiground tostudy-bindingmechanEmssineeit-does-not-express-8.-
humdorei-adhesing. Candidate-adhesirs-identified-from-this-exparimentwill help-uz-zelact-3-4-suface:
proteinsto-express-in-the-infectious, bioluminescent 8. -buemaorfed strain.

e -will-first-select-the - best- luciferase repotersystem-and-most-useful-promoterto-express-this-reporer
fordwwiwoimaginginthe-small-animal-model.-Then, we-will-express-and-characterize-the-promising- 1.
palidus proteins, identified-from the-initial-screen,-in-the-infectious, sequenced-8.-humdomfed strain-to-
aszess: adherenceto-placentaland-neuranalcell-linesim vitmo, These resultswill form-a-foundation-for-our
i wivo-agzessment of T pallidusw -proteinsin-colonzation-of placenta-and-neuronaltissues. Henoe,-using-
the-gain-offunction-approachdm-wio willallowusto testitsvalidity-alzo-in-the- mouse-model of-infection. ff

Ix : e b ave selested- several genes: of T,aa.'.'ru'um forthe:
initial-sereen-to- determme them as-candidate-adhesins in-this-study. We-will-obtain-clones containing-
these- genes from- Drs.- Sheila- Lukehart and-Afuro: Centurion: at- University: of Wiashington- at- Seattle:
(pleaseseetheirlettersofsupport). e will-also-producerespective recombinanttagged-proteinsin£. ool
and-generate- polyclonal-antibodies against-the-proteins-forwhich-antisera-are-not-available-from-our
collaborators.

Wie: considered- different: features: in-selection: of these- proteins,- such- as;- they- (i are-known- to- be-
expressed- during- congenital- syphilis- or neurosyphilis- on- the- basis: of zerological- analysis, - (i) show
specificityto-a-paticularhost receptorexpressed-in-placenta-andfor neuronal-tissues, (i) exhibit-ather
potential-activities-imp ortantforp atho genesis,-and {iviwere-previoush-described-membrane-proteinswith-
unknown-function.-Selected-eight Tpallidus-proteins, - TPOAT1,-TPO319,- TPO43S5,- TPOS74,- TRO9S4, -
TPOSY,- TPOSY1,- and- TP1037 - hawve: potential to- contribute-to- neurosyphilis arcongenital-syphilitic:
manifestation.-We-will- clone-the genes-alongwith-theirpromoters-in 8. -hemdorfed shuttle-wector-and-
transform-the-non-infections-8 . -bemydoded-B314-strain, whichwas also-used-to-examine-role-of Db pA-
DbpB -asdescribed-abowerationale). W' will first-aszess- the function-of 7. pa!dua -proteinsexpressed-in
B bumdoden- as a-surrogate- syste m-in- witno.-Expression-of- T opallidus-genesin-8. -Aumd oded will-be-
confirmed-byestern-blotting.-Some-of-the-selection-criteria-for-candid ate-proteins-are-deseribed-here

(iS5 everalimmunogenicproteire are-didentified-buttheirfunctions notyet-determined.- TPO17 1-is a-15kD-
lipoprotein,which<h omshomologyto proteins-of-Listeda woroc ogemes-and L. imrocua, bo-pathogens:
causing-adverse-outcomesin-pregnantwomen-TPOMT1is-a-majormembrane-immunagen-in- 7ozl .-
TPOF2S- (17K lipoprotein- and: TRPOSTS-(previoushy-known- as- TpHd - are-two-highly- immunogenic:
proteins: used-in- diagnosis: of syphilis.- Howewer,-their localization- on-the-spirochete- suface-remains:
questionable- and-theirrales- hawe-not-been- examined.- This-study-will-unequivacally-determine their
subcelluar localization-in-the-spirochete: and-will-help-us-evaluate-theirroles-f-one-or more-ofthese-
proteins: are- present- on-the-spirochete’'s-suface-in-ourinitial-screen,-they-will- be-selected for-further
experiments. |

(iiiBasedupon-a-comprehensive-anatysis-ofth e-available-inform ation, we-anticipate-th at- TP0954-protein:
maylazated-onthe-outermembrane-andmayfaciltate-colonization-of- placenta-and-neuron altissues by-T.-
pailidus Ifso-proved, -itwill-provide-a-model-moleculeto-study-molecular b azis-of congenital spirochete-
transmiszion-and-neurosyphilis. Mie-anticipateth at- TPO254 encod ed-protein will-be-located-on-the-suface:
ofthe Fpallidus since-itpossesses a-potentialsignalpeptide.-In-addition,the-predicted-30-structure-of-
this-proteinuzingthe Hiden-Mako-model{HMM)programwith Protein-Data-Bank-(PDBE)shoms-zimilarity:
with=ewveralsuface proteinsin-otherorganisms. - Thesesimilarproteinsincludethe-FilF-outermembrane:
lipoproteinofPeevdomorassemymoes peroxisomattargeting=ignald-binding-domain-of- fngoarosoms -
Hrucei- Peroxin-5- protein,' and-yeast- mitochondrial-outer membrane-translocon- protein: Tom70p.-All-
possesz tetratricopeptide-repeats.-Finally,-one peptide-of TPO254-ch owed-54% simil arity-with-defined-
chondroitin=sulfate-A-bindingwari able-dam ain-of PFEMP1 Sl azsro e f2lcipsee . Furthermore, -PFEWP-of-

malaria- parasite- displayed- an- infected: red- blood- cells (RBCS) promotes: adherence: of the- RBC-to-
placenta.-Interesting by, we-have-previouslyshomwnthatDbpB-lipoproteinof 8. bumdoded -sh ove- affinity-to-
chondroitin-sulfates-and-mediates-binding-to-the-glial-cells.-Later-analyses-of cerebrospinal-fluid-from-
neurobarrelicsis-p atients-confirmed-intrathe calin-situ) expression-of-DbpB-by-Lyme-spirochetes(4,-12).-
Thiz collective-information-strongly-supports-inclusion-of-this protein-in-this proposal

(i TP1037-encoded proteinis-design ated-as-hemoly=sindllinthe-genome . Any-organcan-be-affected -due-
to-Fpatidus dissemin ation-afterinfe clionrofthe fetus-bythisspirochete Anemia-iscommorin-congenital
syphiliz and-non-hemohtic anemia- can- persist- forweeks-even-after-tre atme nt-(2 13- twill-b e-useful to-
determine-if-hemobesinlll-of 7 paitides is-invabved in-this-manifestation.-Hemolysis-an-blood-agarplates-
stimulated by 7. paiidus -hemolysindllwill-determin eits-e nzym atic-a civity-irwitmo . T h ese experimentswill-
functionalby-establish-its-current-predicted-rale-onthe-basis-of-sequence-homologywith-proteins of-other
pathogens.- In- addition,- we-will- detarmine- in- our later expeariments- whether the- expressian- of this
hemalysin-results-in-anemia-in-mice,-similar-to-that=zeen-in-some-syphilis-patients-and-in-congenital-
syphilizf

[wrWe-have selectedthree-more-proteinzs, which-areknown-membrane-proteinswith-unknown-functions. -
First, Treponema-specificmembranelipoprotein-gaaC-or TPO3 19 is an-ABC-type-nucle oside-transport:
system-thatmaytransport-purine-nuclessides, which-are-essentialforthe surnvival-of- Topaides within-its
abligatehuman-host. Afitiznot-exposadtathe suface-ofthe zpirocheteinthe initial- analysis, - itwill-zenee-
3z 3-negative: contral-for- all-following-experiments-in-the-specific-aim-2.-Second,-Cr.-Norgard's-group-
recenthy-crystallizedthe membrane-antigen (oo -or-TPOST 1 of T jpalides ltshows-high-affinityfarhuman-
lactaferrin,suggesting-its-role-as iron-scavenger.- These-ho-proteins, - TmpC-and-Tpd, are-expreszed- at-
highdevelsin- T palidus -during-infection{19) b uttheircontributionta-r. pa!iwe pathogenesisremains to-
be-established. The-currentstudywill-determineifthey-are-located-on-the-suface-and-potentially-play-a-
role-in-sunival- of the-spirochetes in-specific-tissues-during - infection.- Third,- TPO957-encoded - protein-
belongstothe-extracellularsolute-binding-transportersupadamily-that-also-includes-sialic-acid-binding-
protein-in-otherbacteria.-Sialic-acids-are-found-widely-distributed-in-mammalian-tissues.- They-are-alzo-
camponents: of gangliosides- and- are- found- attached- to- the- glycosphingolipid- (ceramide- and-
oligosaccharide).-Since-ganglicsides-are-predominanthfoundinthe -nenrous-system,- TPOSST -could-be-a-
potential-adhesin-forneuronal tissues.

Although=some-ofthese selected-proteinswere-initially-predictad-to-be-periplasmic-proteins,-Hazlett-and-
covugdoe s (20050 sh omwe d that-several-periplasmic-proteins of- T.palidus can-get-exposed-due-to-outer
membrane-destablization facilitated by-outermembrane-protein-encaded-by TPOSS3 (7). Therefare,-it-is
uzeful-to-determine- exact- location-of these-proteins and-aszesstheirmles in-colonization-of-neuronal-
andiorplacental-tissu es.[]

1B.Evaluationof T, paliduat proteins inadherence to-cell lines-derived from-human-placenta-and-
rneurcnal tissue.-Colonization-of-specifictissues-ie-wwo-often-can-be-predicted-on-the b asis of-fiv - witm-
binding-experiments-conducted with-relevant-cell-lines-and-the-pathogen.- The-focus of this-study-is-to-
identify-proteinsimportantin-colonzation-of placentalandior-neuranaltissues. - Therefore, veewill-use-the-
human-epithelial-cell line-obtained-from-placental-chariocarcinoma, CCL-92,-andfibroblast-cell-line,-
CRLY 464 -as-modelforplacental-colonzation, while-neuronal-cellline, -PC12,-and-CG-glioma cell-lineswill-
be-uzed-to- depict colonization- of-the-central- nervous-system-(CNE)-during-infection.-Radiclabeled-2.-
Aumaores will-beused-in-the -binding-experimentsto-asseszthe contribution- of 7 oaidws - proteing in-
adherence- with- the: gain-of-function- approach.: The: wells: without the- cell-line-manalayers, and-2.-
Humolonfes - strain-transformed-with-the-shuttle-vector alone-will- provide- negative-controls-forspecific-
mammalian-celk-and-expressed T pallidus-protein respective by A =ignificanty-higherlevelof-adherence-
by 8. humdorderd- expressing- specifie: T paMidwar- protein(s)- on- their suface- to- these- cell- lines, as
comparedto-8. bumaones -controlwill-ide ntity-them-as- adhesini=) - In-addition, these results-will-suggest-
potentialrole-ofthese-proteinsin-colonization-ofsp ecifictissues by T palidws -during-infe ction-of-humans.-
W'e-hawe -exte nsive experience-in-conductingtheze-experimentwith 8. demdoreqd-andfound-them-to-be-
wengusefulinidentifying-the-bacterial-adhesins-and-host-receptors,-and-predicting -their contribution-in-
spacifictizsue-colonization-im-wwo. -

R e~L. -




Visual Appeal

» Open space
» Clear organization

» Use of Bold, CAPITALS,
underlining to define
sections

» Figures and flow charts to
explain experimental
design

EXPECTED RESULTS AND INTERPRETATION Based upon our exparence with Tpﬂ(.ﬁ we expect that
anilnody specticity wil b= detected among diferent sequences Tor a given DR, and that the number of A&
changes necessary to abrogate antibody Hnding will be few. We expect that antibodies will bind to seguences
In the predicted loaps, but thess loops aiso contain consenved seguence In addilon 1o the DR, 50 we cannot
pradict now whether there will be cross-reactive antibodies that bind the conserved reglons of these lops. If
50, his may have implications for the speciicity of opsonlzation and neufralization, and may argue against 3
major mole for Tprs and O subspecies- and strain-specific mmunity. The roke of the consened reglons (within
lpops and separate from loops) In functional immunity, including cross-profection, will be explored formaly
using 3 complementary aporoach in Alm 4. Those resuits, long with results from Alms 2 and 2, will be
evaluated together to reach conciusions of to develop further hypothesss.

LIMITATIONS AMD ALTERMNATIVE APPROACHES Completion of Alm 2 wil require succassiul proguction and
purification of a lange number of recomnant proteins and peplides. OM proteins can be quite diicult to
express In E. coll. We have been expressing Tpr protelns and other putative OM prodeing from T, paiidum for
~15 years. The laboratory has used a nwmiber of diferent vectors, host strains, and growing conditions In
order bo optimize expresslon Tor Indlvidual molecwes. We routinely express such proteing withowt the signal
sequence to avold foxichy to E. cod. Even so, the protein Is ofien found In Incluslons, which requires

solunliization In urea or other agenis befone it can be purified (we

typlcally use 6XHIS-tags for puriication). Depending upon ks

Intended usz, the qually of the antbody that |5 profuced

foliowing Immunization with recomoinant proteins Is depengent g g

upan the comect folding of the Immunizing profein:  one wants B ]

an antibody simply to identify a protein In an Immunobiot, cormect a "

folding |s not necessary; If ona wants antibody to recognize a 3- 2" dr m E T .
dimenslonal sinucine on an Intact bacterum, however, comect = -\J‘_e

folding may e criical. Lack of approgriate attention to this Issue

may be the reason that funcional assay resuits obtained In ong Vi aemlergth ]
lanoratony may not be suCccessTully reproguced In another lao. Figurs & CD cpestrum for puriisd
Forthe proteins that are prodwced In this project, conditions for rafcised reoombdnant Tpris another Tkey
optimal foiding will be delermined, and the degree of comect o protein of T palidum. The specium
folding will be evaluated oy clrcwlar dichrolsm. Figure 5 shows an | ndicates abundant f-shest composizon.

example of pured recombinant Tpek (predicted to have &
structure very similar fo Tprc and D} that has been ocotmally refoiged In gur [&h; the spectrum |5 typical of 3
malecule rich In B-shests, conslstent with §-barrel structure. Purity of our recombinant proteins and peptides
will b2 assessed Dy SDS-PAGE and immunabloting (using anb-G6xHIS and infection-immiune rabbit serum). T
furthes purification ks neaded, size exclesion chromatograghy will be used. Synthetic lInear and eycllc pepides
will b= cotalned commerclally. We have consklerable experience with performing ELISA and lymphocyte
prolifaration 3ss3ys Esing Whoie ECOMBNant proteins and syninetic peptides 3s antigens: we don't anticipate
any problems with these assays. = =

Alm 3. Detarmins the rels of the distinet reglons of Tprc and O in functional Immunity, uaing
homologous and heterclogous T. pailidum stralns as the targsts of the functional assays.

RATIOMALE AND PRELIMIMARY DATA,
Antibody can facilitate the killing of T. palium In two ways:

CpEONIZaton for phagacyiosts by macrophages,™ ana

-p.-n:-m
complemeni-madiated newrailzation.™ It s now widely

peileved that e majr machanism of cearance of T.

[DENidum from earty [eslons s by opsonophagooytosis, 5o the

idantification of the tangets of oosonic antibady has besn

functional desdy for EIJI'I'HE—EHPHE-I.II’E of an HI'IWEI'I of I:L‘ ’L‘

L]

]

long-sought. Such targets are also surface-sxposed
antigens, 50 opsonization of T paiidum has besn used 35 a

e e oy el e el T
F L ]

targets In T. paifigum. Including Tprk.* although acceptance
of these resulis Nas not been universal.™ Data presented o " s
abave Indicate that several of the Tpr prodeins, Incuding e by e e et o it
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Visual Appeal

» Open space
» Clear organization

» Use of Bold,
CAPITALS,
underlining to
define sections

» Figures and flow
charts to explain
experimental design

Project-4-Antigenicvariation-of TR = oo Lukehart, Sheilad. -Ph.D A

RO suppre s sive tre atment, compare dto the untreated-group - Wewill compare the-specific V- region-
titer-versusrate-of vatiationinthatW-regionto determine whetherthereiz-a-positive correlation hetwe en-
measurable imtroanity- andranant-acquisition

;_].IMITATIONS-AND-ALTERNATIWE- FROCEDURES: -As-discussedindin ], we-donot-anticipate
having-difficultyin obtamngenough T pallidim DHA from the biopsiestocomplete the proposed:
expetitents. - The same limitations, with tegardtothe sensitivity of detecting variantsthat-are presentin:
lowrfregquency, will applytothese-studies. - A gain however, thiswill make-itmore- diffieult-forus to-
demonstrate-accumulationofratiant-sequences andwill make- anypositive findings-evenmote-

meaningful

1
Specific-Aim-3 -Determine-whether- immune-pressureselects-fororganismswith-variant tpr&-
sequences-[02-04].9]

RATIONALE: If vanatwn of't.he Tl 1? regmns has- mgmﬁcancefnrpermstenc& ofie musth}gpo‘thssme-

atrongoingimtiuane tesponge - Wewill test this h},rp othesis, usinginformation-gatheredin-Aim1-
concerningtherelative ratesofvatiation-ofindividual te gions, andwill-first-testwhetherimmunity-to the-
tmost-diverse Vregionde. g VA iz-more- effective

agamst OfZanisms- expressmgthai.?ﬁregwnth&m Aim3a

igimmunity- againstthe least-diverse Vregion,- \mmun zn  rabbits S
V1. A gain theseexpetiments will take- pon et A b rabnvih e
adwantage of ourabilityto-deriveclonalisolates: e ol znt

S
Gr>

chaleng e eaoh

with-definedV-regions

1
EXFPERIMENTAL: AFPROACH: - Two:
experimental approacheswillbeusedto-exanine

'

ourhypothesisthat-anti- T W regionimmune: it dta
pressurewill select-against treponemes Clonal o

expressingthoseVW regions:-1)-the-effects-of
imtranization- with-specific V-regions, followed:
byinfectious challenge with treponemes-
homologousforthat ¥ regiononloss-of founder-
Wregion sequence sandrate-ofac quisitionof
watiants; and ) invitrofin vivo-selectionusing:
antiserataised-against specific Vregion
sequenices.-Theexpetiments proposedinthis
aittwill: focusinitially-onthe Chicago Clonal-

isolatesthatwe-alreadyhaveinhand; additional- Bopo 4lnsans otpoak

expetitents will- be conductedusing clones from e r:a'h:ﬁ Sungnrey

Seadl-4 andthe Micholsstrainstotestthe-

generalizability-of our findings .- / \.

1 T e g o Vorewy Srasuan |
a-Inerundzation. with V- regions ~Croups-of3- Eapdrs l?:n“nBinra‘rnr:lﬂl:l“bg’nnr::r“
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Business Pages

» Cover letter

» Abstract, Project Narrative

» Face page

» Budget

» Budget Justification

» Resources, Equipment, Facllities




“Extra” Required Components for K’s

» Blographical Sketch for Candidate

» Blographical Sketches for Mentor, Co-mentors
» Mentor's Statement

» Current & Pending Support for Mentor

» Letters of Reference

- 3-5 letters from well-established scientists familiar with the
candidate

- May not be directly involved with the application




Biosketch—Note

New Format 5/15

ﬂ---|---1---!---2---!---3-‘-I---4---I--‘S---I---S"' IOV

OMB-Ma.-0925-0001 0002 (Rev. 081 2 Spproved Through 8131 /201 5)

BIOGRAPHICAL-SKETCHY

Provide the-following-infarmation-for the -Senior key -personnel-and-other significant -contributors el
Followy this-formst-for -each-person. DO MOT-EXCEED-FIVE- PAGES Y

MAME ]

eRa COMMONS USER-MNAME: (credentia\,-e.g.,-agency-lugin):ﬂ

F'OSITION-TITLE:TI

EDUCATION/TRAINING: (Begin-with- baccalaureate orother inifial professional education, - such-as nursing, -
inciude postdoctoral-training: and residency fraining If applicable - Add/delete rows  as necessary )|

DEGREEY | Completion:
) ) {if Date] FIELD-OF 337
INSTITUTION: AND-LOCATIC Nz applicable)]|  MMAYY | =
+] +]
+] +] +] +]
] ] ]

" A~Personal-Statementq]

Briefly-describe why-you-are-well-suited foryour-role-in-the -project-described-in-this-application. Th
factors may include -aspects of your-training; your-previous - experimental work-on this-specific topj
tapics; your-technical expertise; your-collaboratars- or-scientific environment; - and your-past-pe
ar-related-fields (vou-may mention-specific cantributions to-science that-are-nat-included-in-
you-may-identify- up-to four-peer-reviewed publications-that-specifically-highlight-your- exp
gualifications - forthis-project.--If-you-wish to-explain- impediments to your- past-producti
description-of factors-such-as family-care responsibilities - iliness, disability, and-act

you-may-include-a-
duty-military-service
- B.+Positions-and-Honorsq

Listin-chronological order-previous -positions - concluding with the - present-position. - List-amy-honors - Include-
present-membershipon-any-Federal-Government-public-atvisory- committee |

" C.oContributionto-Science

Briefly-describe up-tofive - of wour most significant-contributions to-science . For-each-contribution -indicate the-

histarical-background-that frames the-scientific problem; the-central finding(s); the influence- of the finding(=)-an-

the-progress-of science or the-application: of those finding( =) to-health- ortechnalogy, - and vour-specificrole-in:
the-described-work.-For-each-of these-cantributions, reference-up to-four-peer-reviewed: publications- ar-ather:
non-publication- researchproducts {can-include-audio-orvideo- products, patents, data-and research materials,; -
databases; educational aids-or-curricula; instruments or-eguipment; -models; protocals; -and-software -or

nefware ) that-are relevant-to-the-described -contribution.- The-description of -each contribution- should-he -no-

A Y \ A
CERRRRRR RN

Tips and Pet Peeves

- Keep the Personal Statement succinct

e iViake Cieai wiieil you Staiied youri tiime in
the lab

« Do not follow the NIH example

Honors—nothing from high school!!

Contributions to Science—include

publications

« Up to 5 contribution areas, with supporting
publications

- Complete citations, all authors

« Name changed? Let us know.

e List link to My Bibliography, with total
number of publications, # as FA

Some leeway is OK for new investigators
« OK to include manuscripts submitted and
in preparation (clearly identify as such!!)

« OK to add another heading for abstracts

(e.g., Presentations)



Required Components for K’s

» Specific Aims (1 page)
» Candidate Section*
» Mentor’s statement, Co-Mentors (6 pages)

» Environment & Institutional Commitment to
Candidate (1 page each)

» Research Plan*
» Human Subjects
» Vertebrate Animals

*12 page limit



Required Components for K’s

» Select Agents

» Consortium/Contractual Arrangements
» Letters of Support (Collaborators)

» Resource Sharing Plan

» Appendix (optional—read the rules)




Page limits—12 pages!!
»Specific Aims* (1 page)
»Candidate Information
~Background
~Career Goals and Objectives
~Career Development/ Training Activities
“Training in Resp. Conduct of Research* (1 page)

»Research Strategy
~Significance
“Innovation

_ “Approach

*NOT included in the 12 page limit!!!



Candidate Section

» Candidate’s Background
-~ How did you get where you are?
- More than science
-~ Let the reviewers get to know you

» Career Goals and Objectives
- Where do you want to be in 5, 10, 20 years?
- Assess your own strengths & weaknesses
- What do you need to learn to achieve your
goals?




Candidate Section

» Career Development/Training Activities
- How will this award fill your training gaps®?
- Didactic coursework (req’d for 5 years)
- Technical training

- What will you be able to take with you to write an
R0O1?

- Timeline




Candidate Section

» Career Development/Training Activities

- Training In manuscript & grant writing, manuscript
reviewing, budget and lab management, directing
staff/students

- Attending scientific meetings, journal clubs
- Presenting work orally, posters
- Networking at meetings, conferences




Candidate Section

» Training in the Responsible Conduct of Research

- Provide detalls per new requirements: format, topics,
faculty participation, duration, frequency

- Future plans for RCR training

- 1 page (not counted In limit)




Statements of Support (6 pages total)

» Mentor’s statement should include

- Evidence of successful training history (table of past trainees
and current positions)

- Evidence of active productive research

- Evidence of support for proposed research

Detalls about mentoring—frequency of meetings

- Topic areas in which mentoring will occur

- Plan and metrics for transitioning candidate to independence

» Co-Mentors’ statements should be specific about the
expertise that they bring to the mentoring team

» Co-mentors are different from collaborators




Environment & Institutional Commitment to
the Candidate

» Descri
- Intel
- Aval

otion of Institutional Environment (1 page)
ectual environment

able facilities, resources relevant to application

» Institutional Commitment to Candidate’s
Research Career Development (1 page)
- Usually letter from Chair/ Division Head
- Guarantees >75% protected time for research training
- Lab space, office, academic appointment




The Science: Last But Certainly Not Least!

» Schedule uninterrupted time to sit and
think—days of time

» Keep a notepad handy to jot down your
thoughts and ideas

» Think about the unknowns in the topic that
you are studying

» Read the latest papers in your field as well
as some well-written review articles—know
the literature!!




The Science: It comes together....

» Thin
» Thin
» Thin

K In the shower
K as you walk around Green Lake

K as you work out at the gym

» Begin to see connections and patterns
among your ideas

» Follow your heart as well as your mind




The Science: It comes together....

» Explore the most intriguing lines of
research further—read related literature
from other fields

» Synthesize the information
» Put “your disease” in the context of others
» Forest and trees......




Research Plan

» Specific Aims—1 page (not in 12-page limit)

» Research Strategy
-~ Significance
~ Innovation
- Approach




Specific Aims

» The most critical page in the application
» It IS a one page summary of the application

— Why is this problem significant?
— What is the hypothesis(es), and what data support it?

— What are the exciting new preliminary data that support
your aims?

— What are you going to do?

— What will your results mean for the field?




Specific Aims—1 page!!

» List your aims simply
— Be somewhat general
— Avoid long (laundry) list of things you are going to do
— 2-4 Specific Aims is sufficient

» Everything should not be dependent upon Aim 1

» Aims serve as the backbone of your Research
Plan




Significance (Background)

» Assume you are not writing for an expert

» Emphasize general medical importance and then
specific importance of your topic

» Identify gaps in knowledge; state how you will fill
those gaps

» Tie the background to each Specific Aim

» Discuss relevant controversies in the field if relevant
» Avoid selective citation of the literature

» No limit on number of citations




Innovation

» What Is new about your idea?

» WIll it change the way people think about the
topic?

» How will your results affect the future of
research in your field?

» Wil It affect research in other fields?
Paradigm-shift?

» SImply using a new method is not innovative




Approach: Research Design and Methods

> Organlze by Specific Aim
Rationale and Hypothesis
- Preliminary data
- Experimental Approach

- Expected Results & Interpretation
- Statistical analysis, sample size
- Relate expected results to the question

- Potential Pitfalls and Alternative Approaches

» Other Important Sections

- Future Directions
- Timeline
BiohazardS (Now included in Facilities section)




Approach: Preliminary Studies

» Show preliminary data relevant to each aim and
clearly tie the data to the aim (highlight your data)

» Show data for critical methods
» Include control data
» About 3-4 readable figures or tables

» Convince reviewer that you can do (or will learn)
what you propose

» Critically analyze the preliminary data and state
how your proposal will clarify questions about it




Approach: Preliminary Studies

» Put figures on relevant pages

» Number figures; refer to figure number in the text
In bold (Fig.1)

» Figures should be self-explanatory—Ilegends,
labeled axes, etc.




Approach: Research Design & Methods

» Justify choice of methods

» Details of methods are unimportant (boring)
o But make sure the reviewers know you know the methods

» Get collaborators and consultants- strong letters
2 T|me||ne Aim Description _ YR1 |[YR2 | YR3 [ YR4 | YRS

1A | Role of matrilysin in ischemia-reperfusion repair

1B | Neutrophil activation in vivo

} B i O h az ard S 2A | Neutrophil binding to KC/syndecan-1 complexes

2B | Requirement of syndecan-1 shedding

2C | Syndecan-1 association with integrins
3JA | Binding sites of KC:syndecan-1 interaction

3B | Neutrophil activation with disrupted KC/syndecan-1.
3C | Inhibit KC/syndecan-1 interaction in vivo




Other Considerations

» Be thorough in addressing all questions
- Humans subjects
- Vertebrate Animals

» Address or state “Not applicable” to all
categories
- Select Agents, Resource Sharing, etc

» Bibliography

- Correct format—Iist all authors




Scored Review Criteria

» Overall Impact

» Candidate

» Career Development Plan

» Research Plan

» Mentor(s), Consultants, Collaborators

» Environment & Institutional Commitment




Additional Review Criteria*

» Training in Responsible Conduct of Research
» Protection for Human Subjects

» Inclusion of Women, Minorities & Children

» Vertebrate Animals

» Blohazards

* These criteria CAN affect the score




How do you know whether your application
will be funded?

» Priority score posted on NIH
Commons a few days after
review

» Summary Statement 3-6 weeks
later

» Paylines are posted by Institutes
» Paylines shift during the FY




What if you are not funded the first time?

» Read the comments carefully and put them away
» Read the comments again 3-5 days later

» Don’t get discouraged

» Discuss options with your mentor

» Revision-one revised application can be submitted
» Listen to what the reviewers said!!!




Don’t give up!!

» Unfunded first applications are common

» Learn from an unfunded submission & succeed next
time
> Study criticisms in Summary Statement
- Decide whether the problems are reparable
- Attend diligently to each criticism
- Keep a positive tone and attitude

» “Good” amended applications tend to do well




Response to Critiques- When you
submit a revised application

One page Introduction

» Restate each criticism and explain how you
revised the application in response—make it
easy for reviewer to find your “answers” by
using a different font for revisions

» Misunderstandings are your fault—if the
reviewer missed a key fact in a figure or




Response to Critiques- When you
submit a revised application

» Be diplomatic and positive (most reviewers’
comments are useful)

» Don’t argue with reviewers

» Avoid tone that says “The reviewer didn’t
know anything about this area”

» Avoid overstating your data




The Rewards!

» Discovery!

» Help to understand, control, =
prevent, or cure a disease " hitpiiwww.nesc.nhs.ukfimagesibi

medical%20scientists.jpg

» Opportunity to develop the next
generation of outstanding
scientists




Thank You

Institute of Translational Health Sciences
Accelerating Research. Improving Health.

ITHS




Questions?

Institute of Translational Health Sciences
Accelerating Research. Improving Health.

ITHS




Visit ITHS.org to Become an ITHS Member

Join a unique catalyst that accelerates discoveries to practice.

Access

Members gain access the different research services, resources, and tools offered by
ITHS, including the ITHS Research Navigator.

Education and Training

Members can access a variety of workforce development and mentoring programs and
apply for formal training programs.

Funding

Members can apply for local and national pilot grants and other funding
opportunities. ITHS also offers letters of support for grant submissions.

Collaboration

Members can connect with collaborators across the CTSA consortium.

Institute of Translational Health Sciences
Accelerating Research. Improving Health. 62

ITHS




Upcoming Career Development Series
T
Successful Grant Writing

) Strategies for an R Award
| lan de Boer, MD, MS

April 29, 2016

Room K069
University of WA Health Sciences
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RSVP at ITHS.org

Institute of Translational Health Sciences
Accelerating Research. Improving Health.

ITHS
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