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 The Different Award Types 
•  Research Announcements (R01) 

–  Individual Investigators 
•  Research Training Announcements (T32) 

–  Institutional Awards 
•  Career Development Announcements 

(K01) 
– New Independent Investigators 

•  Fellowship Announcements (F31, F32) 
–  Individual Pre/Postdoctoral Awards 

http://grants.nih.gov/grants/guide/parent_announcements.htm 



What is the F31? 

•  Ruth L. Kirschstein National Research 
Service Award for Individual Predoctoral 
Fellows 

•  US citizen or permanent resident 
•  Up to 5 yrs of funding 

– Stipend: $22,476, FY 2014 
– Tuition: 60% (Maximum $16,000) 
– F32 Stipend: $42,000 (0 yrs experience) 



The Actual Webpage 

http://grants.nih.gov/grants/guide/parent_announcements.htm 



Choose Institute Wisely 

http://grants.nih.gov/grants/guide/pa-files/PA-14-147.html 



Exploring the Announcement 

http://grants.nih.gov/grants/guide/pa-files/PA-14-147.html 



Due Dates Can Change! 

http://grants.nih.gov/grants/funding/submissionschedule.htm 



READ EVERYTHING! 

http://grants.nih.gov/grants/guide/pa-files/PA-14-147.html 



Starting the Process 
•  Start early! (~1.5 months) 
•  Discuss plan with your Sponsor 

– You are “PI” 
•  Contact department “Grants Analyst” 
•  UCSB - Libby McCollum 

– What Award? 
– FOA #? 
–  Institute/Center? 
– Human/Animal Subjects? 

•  Create eRA Commons/Cayuse Accounts 



READ Application Guide 

•  Seriously 
– Read this carefully 
–  It’s only ~100 pgs 

http://grants.nih.gov/grants/funding/424/SF424_RR_Guide_Fellowship_VerC.pdf 



Look at Previous Applications 

http://www.nigms.nih.gov/training/indivpredoc/pages/predoctoral-
f31-sample-applications.aspx 



Get Your LOR Lined Up 

•  Ask ~1 month in advance 
•  Provide due date (April 2nd), FOA #, your 

eRA Commons ID, CV, summary of 
research, etc. Anything to help them 
– Remind them! 

•  LORs are submitted electronically through 
grants.nih.gov. See section 5.4 of guide 
– Must be submitted BEFORE application 

receipt date 
•  3-5 LORs – NOT your sponsor 



Components of Application 
1. Cover Letter 
2. Project Summary 
3. Project Narrative 
4. Bibliography 
5. Facilities 
6. Equipment 
7. BioSketch 
8. Specific Aims 
9. Research Strategy 
10. *Resource Sharing 

11.Repective Contributions  
12. Selection of Sponsor 
13. Responsible COR 
14. Training and Career 

Goals 
15. Activities Planned 
16. Research Experience 
17. Sponsor Information 
18. Additional Education  



0. Project Title 

•  81 characters 
–  Including spaces and punctuation 

•  Example 
Chiral Lithium Amides: New Asymmetric Alkylation Chemistry and Application in 
the Enantioselective Total Synthesis of Bioactive Marine Alkaloid Dragmacidin 
D  



1. Cover Letter 
•  Section 4.2 #21 
•  1 page 
•  Application Title 
•  Funding Opportunity 
•  Institution/Center and Scientific Review 

Group assignment (these are based on 
research proposal) 

•  Individuals who should not review 
•  List of Referees 

– Name, Title, Affiliation, Contact info 



Scientific Review Groups 

http://public.csr.nih.gov/StudySections/Fellowship/Pages/default.aspx 



2. Project Summary/Abstract 

•  Section 4.4 #7 
•  <30 lines of text 
•  Succinct and accurate description of 

objective and methods 
•  Suitable for dissemination to public 

– Make it understandable to non-chemistry 
scientists 



3. Project Narrative 

•  Section 4.4 #8 
•  2-3 sentences 
•  Describe relevance of this research to 

public health 
•  Be succinct and use language understood 

by a general audience 



4. Bibliography 

•  Section 4.4 #9 
•  No page limit 
•  ACS Formatting 
•  Must include names of ALL AUTHORS 

and ARTICLE TITLE 

•  Example 
5. Newman, D. J.; Cragg, G. M. Natural Products as Sources of New 
Drugs over the Last 25 Years. J. Nat. Prod. 2007, 70, 461-477.  



5. Facilities & Other Resources 

•  Section 4.4 #10 
•  No page limit (1 page) 
•  Describe the facilities to be used 

(laboratory, computer access, office 
space, machine/electronic shops, etc) 



6. Equipment 

•  Section 4.4 #11 
•  No page limit (1 page) 
•  List major items of equipment available for 

the project 
•  Identify location and capabilities 
•  HPLC, NMR, MS, etc 



http://grants.nih.gov/grants/funding/424/applicant-fellowbiosketch.docx 

7. Biographical Sketch 

•  Section 4.5 
•  4 pages 
•  Specific form available from NIH website 

– Personal Statement 
– Positions and Honors 
– Publications 
– Scholastic Performance (include GRE scores) 

•  You will also need Sponsor BioSketch 

http://grants.nih.gov/grants/funding/424/applicant-fellowbiosketchsample.docx 



8. Specific Aims 

•  Section 5.5 #2 
•  1 page 
•  2-3 concisely stated (list) goals of 

proposed research 
– Summarize outcomes including impact 
– They should not be dependent on each other 

•  If 1 fails the other(s) should still be achievable 



9. Research Strategy 
•  Section 5.5 #3 
•  6 pages 
•  Discuss Significance/Innovation/Approach 

for each specific aim 
•  Preliminary results are VERY helpful 
•  Discuss potential problems/solutions 
•  Label all structures and keep formatting 

clear and organized! 
•  Many online resources for writing research 

proposals 



*10. Resource Sharing Plan 

•  Section 5.3 B.14 
•  1 brief paragraph 
•  Separate document not required if 

requesting <$500,000 
– Address briefly in Research Strategy 

•  How will work be disseminated with 
scientific community? 



11. Respective Contributions 

•  Section 5.3 B.15 
•  1 page 
•  Describe the collaborative process 

between you and sponsor involving the 
training plan 

•  Discuss roles in accomplishing research 



12. Selection of Sponsor and 
Institution 

•  Section 5.3 B.16 
•  1 page 
•  Describe rationale/justification for selection 

of sponsor and institution. 
•  Explain why sponsor is qualified to help 

accomplish research training goals. 



13. Responsible Conduct of 
Research 

•  Section 5.3 B.17 (for more info see ref. site) 
•  1 page 
•  Detailed requirements but straightforward 

1. Format 
•  F2F lecture, coursework, discussion groups 
•  Online-only lecture not sufficient 

2. Subject Matter 
•  Conflict of interest, misconduct, ethics, etc.  

http://grants.nih.gov/grants/funding/424/
SupplementalInstructions.pdf#1_16_policy_on_instruction_in_the 



13. Responsible Conduct of 
Research (cont) 

3. Faculty Participation 
•  Mentor (sponsor) involvement is important 

4. Duration of Instruction 
•  Total number of contact hours of instruction 

5. Frequency 
•  Must occur at least once every 4 years 

•  Describe applicant’s plans to obtain instruction 
•  Describe institution’s plans to provide instruction 
•  Don’t let them dock you on this! 



14. Training and Career Goals 

•  Section 5.3 C.7 
•  1 page 
•  Describe overall career goals 

– How will proposed research enable these 
goals? 

–  Identify individual skills, theories, concepts, 
etc. 



15. Activities Planned Under 
Award 

•  Section 5.3 C.8 
•  1 page 
•  Describe by year activities you will be 

involved in during award duration 
– Research, coursework, professional 

development 
– Do not put 100% research! 
– Relate activities to proposal 



15. Activities Planned Under 
Award 



16. Dissertation and Research 
Experience 

•  Section 5.3 C.9 
•  2 pages 
•  Summarize research in chronological 

order 
•  If advanced to candidacy, must include 

narrative of dissertation 
•  Keep structures and formatting clear and 

organized! 



17. Sponsor Information 
•  Section 5.3 D 
•  6 pages 
•  Completed by/with Sponsor/Co-Sponsor 
•  Create heading: Section II--Sponsor and 

Co-Sponsor Information. 
•  Complete following items as 

comprehensively as possible 
1. Research Support Available 

•  List all current and pending research support 



17. Sponsor Information 
2. Previous Fellows/Trainees 

•  Total all and list 5 previously sponsored individuals 
and current positions 

3. Training Plan, Environment, and Research Facilities 
•  Describe research training plan developed 

specifically for applicant 
4. Number of Fellows/Trainees to be Supervised During 

the Fellowship 
•  Indicate pre- or postdoctoral 

5. Applicant’s Qualifications and Potential for a 
Research Career 
•  Describe how suited applicant is for this research 

training opportunity (sponsor LOR) 



18. Additional Education Info 

•  Special Requirement for F31 as of Sept. 
25, 2014 

•  Section IV.2 – SF424 (R&R) Other Project 
Information Component 

•  Describe Graduate Program applicant is 
enrolled 
– Structure, milestones and timings, average 

time to degree, etc 

http://grants.nih.gov/grants/guide/notice-files/NOT-OD-14-134.html 
http://grants.nih.gov/grants/guide/pa-files/PA-14-147.html 



Misc Advice 
•  Prepare to submit your application 2 

weeks in advance of hard deadline (March 
25th for Cycle I, April 8th) 
– Must go through University “approval process” 

•  Check for required documents, etc 
•  You may continue editing and re-uploading pdfs as 

they check it.  

•  You will get one last look before University 
submits application (~April 2nd) 

•  Make sure your LORs are submitted! 
•  Check for spelling/grammar errors! 



Scoring System and Process 

•  Assigned 3 reviewers from assigned SRG 
•  Provide scores (1-9) for each of 5 criteria 
•  Criterion scores influence 

 impact scores (1-9) 
•  Impact scores are averaged 

 and multiplied by 10 to give 
•  Overall score (10-90) 
•  Assigned percentile (lower = better) 

http://grants.nih.gov/grants/peer/guidelines_general/scoring_system_and_procedure.pdf 



Review Criteria 

•  Fellowship Applicant  
– Academic and research record 
– Development potential 

•  Sponsors, Collaborators, and Consultants 
– Track record 
– Matching research interests? 
– Adequate research funds? 

http://grants.nih.gov/grants/peer/critiques/f.htm 



Review Criteria 

•  Research Training Plan 
– High scientific quality 
– Time-frame feasible 
–  Is project sufficiently distinct 

•  Training Potential 
– Potential to provide mentored developmental 

experiences 
– Will it facilitate the applicants transition to next 

career stage 



Review Criteria 

•  Institutional Environment & Commitment to 
Training 
– Are resources adequate and appropriate 



Personal Example 



Personal Example 



Fellowship Applicant 



Research Training Plan 



Training Potential 



Institutional Environment & 
Commitment to Training 



Additional Resources 

•  How to Win an NIH/Kirschstein/F30-F31 
Predoctoral Fellowship – James M. Slauch 

•  http://www.grad.illinois.edu/sites/default/files/pdfs/slauchjim-nih-
nrsaworkshop2012.pdf 

•  NIH Ruth L. Kirschstein NRSA for 
Individual Predoctoral Fellows Cheat 
Sheet – mailman.columbia.edu 

•  http://www.mailman.columbia.edu/sites/default/files/NIH%20NRSA
%20F31%20Cheat%20Sheet.pdf 



Additional Resources 

•  Tips on Writing NRSA Predoctoral 
Fellowship Proposals From Real NRSA 
Reviewers – Greg J. Siegle 

•  http://www.pitt.edu/~gsiegle/Siegle-f31hints-
BehaviorTherapist10_fordistrib.pdf 

•  NIH Funding for Doctoral Students – Mary 
Rogers Gillmore 

•  http://sirc.asu.edu/research/retc/research-application-tips-2 



Some Funding Rates 

http://report.nih.gov/DisplayRePORT.aspx?rid=550 



Some Funding Rates 



Writing Tips 

•  Utilize opportunity to learn and grow 
•  Get feedback from peers/sponsor/anyone 
•  Use clear language 

– Avoid jargon 
•  Create interest and build enthusiasm 
•  Wrap up in nice “package” 

– Use headings and sub-headings 



Final Thoughts 
•  Keep trying! 

– Majority of applications are funded after 
resubmission 

•  For the love of god and all that is holy!  
– CHECK YOUR SPELLING/GRAMMAR 
– CHECK YOUR STRUCTURES 
– CHECK DOCUMENT MARGINS AND PAGE 

LIMITS 
•  Make your application as easy to read for 

the reviewer as possible 



Comparing Scores 



Tramadol (Ultram) 

•  Schedule IV controlled substance (US) 
•  Worldwide use to treat moderate to severe 

pain 
– Weakly binds to µ-opioid receptors (morphine) 
– Seratonin and norepinephrine reuptake 

inhibitor (SNRI) 
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Synthesis? 

•  175 kg scale 

Schickaneder, H.; Nikolopolus, A. Tamadol, salts thereof and process for their 
preparation. U.S. Patent 6,469,213 B1, Oct. 22, 2002.  
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Discovery 
•  Manufacture by Grünenthal GmbH 

(Germany) 
– Clinical usage – 1970’s 
– Widespread use – 1990’s 

•  1/10th potency of morphine 
– Equally potent compared to codeine  

•  Minor side-effects  
– Dizziness, nausea, headache, etc 

•  Evidence of adverse effects from abuse  
– Seizures, organ dysfunction, death 



Metabolites more active! 

•  Hepatic metabolism via cytochrome P450 
– CYP2B6, CYP2D6, CYPP3A4 

•  O-desmethyltramadol 
– <200x binding affinity to µ-opioid receptors 
– High-affinity for δ- and κ-opioid receptors 

•  Agonists of δ- known to induce seizures 

•  N-desmethyltramadol 
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Cytochrome P450 Enzymes 

•  Superfamily of proteins which perform 
enzymatic reactions on a variety of 
substrates 
– Drug metabolism and MUCH MORE 
– Very important in drug discovery/

pharmacokinetics 
•  CYP2D6 deficient in 6-10% Caucasians 

and 1-2% Asians 
– 30% tramadol dose increase required 



Tramadol in African Medicinal 
Plant 

•  Isolated from methanolic extract of root bark of 
N. latifolia in North Cameroon (2013, M.D. 
Waard)  

•  Later revealed anthropegenic contamination with 
synthetic material (2014, M. Spiteller, ACIE VIP)  



Not the First Time! 

•  Tyrian Purple 
– Ancient dye isolated from sea mollusks 
– Main component: dibromoindigo 
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Not the Second Time! 

•  Fluorouracil 
– Synthesized in 1957 
– Used to treat cancer 

•  Isolated from marine sponge Phakellia 
fusca (2003) 

HN NH
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Cameroonian Vacation 

•  Waard (2013) 
– National Park of 

Benoué (North) 
•  Spiteller (2014) 

– NW Maroua (North) 
– Bafia (South) 

Spiteller, M. Angew. Chem. Int. Ed. 2014, 53, ASAP.  
Waard, M.D. Angew. Chem. Int. Ed. 2013, 52, 11780.  



X Marks the Spot! 



Discrepancies Between 
Publications 

•  Chemical identity clearly confirmed 
– Analgesic properties* 
– HRMS, NMR, X-Ray 

•  Isolated racemic mixture 
– Rare but present in literature 

•  Isotope ratio analysis 
– δ15N/14N and δ13C/12C  

Williams, R. M. Enantiomeric Natural Products: Occurrence and Biogenisis. Angew. 
Chem. Int. Ed. 2012, 51, 4802-4836.  



Identifying Analgesic Activity 

•  AcOH-induced abdominal constriction test 
•  Formalin-induced nociception (nervous 

system response to harmful stimuli) 
•  Hotplate test 
•  Tail-flick test 
•  Glutamate-induce nociception 



Isotope Ratio Analysis 

•  δ13C/12C negligible 
•  Large range of values for commercial 
δ15N/14N but not for natural 
– *Therefore; not-likely synthetic source 



More Inconsistencies 

•  Tramadol detected in much lower 
concentrations 
– 0.0000017% (w/w) vs 0.4% (w/w) 

•  Tramadol not detectable from samples 
collected from Bafia (South Cameroon) 

•  Also found in root inner core, soil, and 
water samples 



It’s in the SOIL and WATER?! 



•  Spiteller independently isolated and 
fermented in suitable media 

•  No detectable tramadol was extracted 
from endophytic bacteria or fungi 

What about Endophytes/Fungi? 



Insightful Interviews 

•  Extensive off-label use of synthetic 
tramadol in northern Cameroon 

•  Human and animal consumption 
– Used so draft animals don’t get tired 

•  Administered to horses prior to races 
•  Tramadol use not known in southern 

Cameroon 



Threat to Human Health? 

•  Synthetic tramadol contamination found in 
– Soil 
– Surface, stream, and well water 
– Other plant species 

•  “Immediate measures should be taken to 
restrict the off-label use of tramadol in 
Northern Cameroon.” 



C&EN Report 

•  Neither side 100% convincing 
•  Future plant feeding studies 

– Use isotope labeled compounds 

C&EN September 24, 2014 


