Proposal Requirements and Format

Loosely based on SBH Seed Grant Application

(which is loosely based on an NIH R03 proposal)

Format:

· 11 pt Helvetica / Arial font
· single-spaced
· 1” margins
· consistent citation / reference style (APA is probably best)
· include your last name and page number in header of each page.

Grading will follow these general guidelines:

· A (90% +) - very good proposal, engaging topic, proper length and format, contemporary and classic references synthesized at a high level with excellent writing, “application-ready” quality

· B (80% +) - topic is clear, proper length and format, minimal spelling / grammar errors, classic and contemporary primary references included and synthesized at a level expected for graduate school

· C (70% +) - below expected... proposal’s relevance is difficult to ascertain, multiple spelling / grammar errors, improper length / format, poor representation of classic and/or contemporary references, and/or poor synthesis

· D (60% +) - well below expected for graduate school performance

· F (59% or less) - proposal was very poor, plagiarized, incomplete, or not turned in

1. Literature review (~25% – generally ~10 pages). 
a. Start broad, funnel down to your specific topic, and synthesize contemporary and classic references.

b. Define the general topic, issue, or area of concern, providing appropriate context for the review.

c. Set up the study by describing what has been done in the area in the past. The past research has told a progressive story, and your job is to continue the story a little bit more with your study.

d. Point out overall trends, or conflicts (theory, methodology, evidence, conclusions), or gaps in research, or a single problem / new perspective of immediate interest.

e. Focus on the key literature that develops the hypotheses and specific aims, and identify gaps in knowledge that the current work will fill.

f. State the scope of your review, and why certain literature is or is not included.

g. Group studies according to common denominators such as qualitative versus quantitative approaches, conclusions of authors, specific purpose or objective, chronology, etc., and explain the criteria to be used in analyzing and comparing literature and the organization of the review.
h. Summarize major contributions of significant studies to the body of knowledge under review, maintaining the focus established in the introduction.

i. Provide some insight into the relationship between the central topic of the literature review and a larger area of study such as a discipline, a scientific endeavor, or a profession.

j. Provide strong "umbrella" sentences at beginnings of paragraphs, "signposts" throughout, and brief "so what" summary sentences at intermediate points in the review to aid in understanding comparisons and analyses.

k. Proper spelling and grammar are crucial
l. Although review papers can be helpful in the literature review stage, generally only primary source references should be included.
2. Specific Aim(s) (~10% – 1 page limit).

a. State the question / problem driving the study (goals of the study).

b. Address issues of “So what?” and “Can I do it?”

c. You will generally either predict relationships between variables or differences between groups of subjects

d. Include your overarching hypothesis and null hypothesis
e. Ideally, the overarching hypothesis can be answered “yes” or “no” by conducting 1-2 specific aims

f. Have clearly stated IVs and measurable DVs for each specific aim.
3. Significance (~7.5% – 1 page limit)
a. Does the project address an important problem or a critical barrier to progress in the field?
b. If the aims of the project are achieved, how will scientific knowledge, technical capability, and/or clinical practice be improved?
c. How will successful completion of the aims change the concepts, methods, technologies, treatments, services, or preventative interventions that drive this field?
d. Will the project improve the methods of intervention approaches? 
4. Experimental plan/study design (20% – 7 page limit).
a. Describe your proposed work in sufficient detail to demonstrate your expertise in the field and to give the reviewers a clear understanding of what will be done and what methods will be used. Do not be vague.
i. Subjects - include theoretical population, accessible population, sampling frame, projected number, age, sex, etc., and how you will recruit them and from where
ii. Methods – Describe how are you going to do the work. Describe the experimental design you are using, the materials used (questionnaires, surveys, tests or stimuli, including validity and reliability data), and a detailed description of the procedure.
iii. Operational definitions – explicit descriptions for each IV and DV in your study
iv. Analysis – Justify the statistical tests you will use to test your hypotheses, and include a power analysis to indicate the reason for your proposed sample size.
v. Diagram / flowchart - Relate the timeline, specific aims, methodology, and measured variables

5. Anticipated results (~7.5% – 1 page limit).

a. Project outcomes that might result from the analyses, explain how they will contribute to completion of the specific aim, and how they will contribute to answering the hypotheses tested.

b. Be explicit. Do not depend upon your audience to make the conclusions that you would like them to make.
c. Also include an explanation of what it means to your study and the overall field if your results do NOT support your hypotheses.
6. Innovation (~7.5% – 1 page limit).
a. Does the application challenge and seek to shift current research or clinical practice paradigms by using novel theoretical concepts, approaches or methodologies, instrumentation, or interventions?
b. Are the concepts, approaches or methodologies, instrumentation, or interventions novel to one field of research or novel in a broad sense?
c. Is a refinement, improvement, or new application of theoretical concepts, approaches or methodologies, instrumentation, or interventions proposed?
d. If applicable: Previous work by the principal investigator. If there are no preliminary results, describe what the investigator(s) have done that relates to the proposal, for example experience with specific methods or with taking care of specific kinds of patients. 
7. Precautions (~7.5% – 1 page limit).

a. Identify limitations and offer alternate methods or approaches if techniques fail when tried.

b. Highlight controls that assure reproducibility and limit erroneous conclusions.

c. Include consultants for methods or materials for which the PI has no experience, and ideally include a supporting letter from each to verify that you WILL complete the studies successfully, even without previous experience.
d. Identify threats:

i. external validity
ii. construct validity

iii. internal validity
iv. conclusion validity

8. Budget and justification (~5% – 1 page limit).

a. Briefly justify expenditures by category.  Examples: supplies (subdivide if necessary); animal purchase, animal per diem; clinical lab tests.
9. Title page and abstract (~5%)
a. Proposal Title
b. Name and department(s):
i. Principal Investigator (usually your advisor)
ii. Co-investigator(s): usually you
iii. Any other key personnel (include their role)
c. Abstract. Limit to 250 words.
10. Reference list (~2.5%) – probably APA style, but whatever you use, keep it consistent
11. Appendix (~2.5%) - Typically includes a copy of your current IRB certificate and any other helpful information—i.e. instruments, protocols, consent forms, letters of support, etc.
12. Final package - Organize your final proposal as indicated below, including all of the sections. Use the form pages provided as much as possible. Include PI last name and Page Number in header of each page.
· Title page
· Budget
· Biosketch
· Literature Review
· Specific aims
· Significance
· Innovation
· Experimental plan/study design
· Anticipated results
· Precautions
· Literature cited
· Appendix
· RESPONSES TO REVIEWERS (FINAL COPY)
Some examples of Specific Aims, Significance, and Operation Definitions of independent and dependent variables, power analysis and flowcharts follow…
SPECIFIC AIMS

Each year, approximately 1.7 million individuals in the United States sustain a traumatic brain injury (TBI). Although ~75% of these are mild (i.e., “concussion”) with little or no overt brain damage, the consequences of repeated mild TBI (rmTBI) can be greater than the sum of the individual TBIs. A concussion, such as that sustained in combat or sports like football and boxing, can increase vulnerability to neuropathological damage and psychological disorders from subsequent concussions. We have recently shown that repetitive mTBI elicits increased vulnerability to brain neuropathology that can lead to behavioral decrements (Donovan 2013, Huang 2012). Such injuries increase an individual’s risk for developing memory deficits, affective disorders (depression, anxiety, etc.), and Alzheimer’s disease (AD). Currently, it is difficult to predict the developmental sequelae of rmTBI, and no potential therapeutic options exist. Phytochemicals (plant-based compounds) like polyphenols (including the phenolic acids and flavonoids) have potent antioxidant and anti-inflammatory properties. Pomegranate has a high concentration of bioactive phytochemicals and has shown protective effects in a variety of disease models. Punicic acid (a phytochemical found in pomegranates) reduces free radical production and reduces inflammation by inhibiting TNFα–induced phosphorylation of a NADPH-oxidase subunit. Interestingly, pomegranate also contains phytoestrogens and has improved depressive behavior and bone properties in an ovariectomized mouse model of menopause (Mori-Okamoto et al., 2004). The vast number of bioactive compounds in pomegranates, along with the evidence that these compounds may act together in a synergistic fashion, suggests that isolated components of pomegranate may not be as effective as dietary supplementation with either the whole fruit or its juice (Seeram, et al., 2005). Based on our strong and novel preliminary data that demonstrates emergence of a depressive phenotype in rmTBI and that pomegranate juice ameliorates neurodegenerative pathology in a broad range of CNS injuries, we will identify the behavioral and neuropathological basis for the increased vulnerability following rmTBI, and whether dietary supplementation with pomegranates or one of its isolated compounds can mitigate these injury cascades.
Our overarching hypothesis is that dietary supplementation with pomegranates (or their active ingredients) can ameliorate the behavioral and neuropathological outcomes following rmTBI. 

Aim 1: Determine the protective effects of polyphenols on behavior following rmTBI.
Hypothesis: Dietary supplementation with pomegranate juice or punicic acid will protect against rmTBI-induced behavioral (specifically affective/emotional) deficits. Rationale: We will evaluate the protective effects of polyphenols on behavior following rmTBI. Naïve (no treatment), sham (anesthesia only) and rmTBI mice will receive in their drinking water either dilute (1:20) pomegranate juice, its main polyphenolic compound (punicalagin), or a control solution mimicking the sugar content of the dilute juice (n=12 mice/group). A highly standardized behavioral battery will assess the acute effects of rmTBI across a number of behavioral domains (motor, sensory and cognitive) acutely at 7 days post-injury (dpi) and long-term at 90 dpi.

Aim 2: Demonstrate whether polyphenols exert their protective effects by reducing neuropathology.

Hypothesis: Dietary supplementation with pomegranate juice or punicic acid will protect against rmTBI-induced neuropathology. Rationale: Pomegranate contains bioactive polyphenols with potent antioxidant and anti-inflammatory properties. We will assess inflammation (glial and microglial immunohistochemical markers(IHC) and preservation of white matter (myelin, oligodendrocyte precursors) in tissue from the animals in Aim 1. Prior to assessing tissues for neuropathology, a subset of animals will undergo magnetic resonance neuroimaging for inflammation / edema (T2) and white matter microstructure (diffusion tensor imaging, DTI). 

Our proposal will characterize the behavioral and cellular sequelae of rmTBI and identify putative inflammatory pathways modulated by a polyphenol-rich diet. Our findings will have a high positive impact as rmTBI is pervasive among the young, and dietary supplementation with polyphenols would provide a cost-effective approach to neuroprotection and mitigate behavioral problems in those at risk for rmTBI.
SIGNIFICANCE
Each year, approximately 1.7 million individuals in the United States sustain a traumatic brain injury (TBI). Although ~75% of these are mild (i.e., “concussion”) with little or no overt brain damage, the consequences of repeated mild TBI (rmTBI) can be greater than the sum of the individual TBIs. A concussion, such as that sustained in combat or sports can increase vulnerability to neuropathological damage and psychological disorders (specifically, affective disorders like depression and anxiety) from subsequent concussions. We have recently shown that rmTBI elicits increased vulnerability to brain neuropathology that leads to behavioral decrements (Donovan 2013, Huang 2012). Such injuries increase an individual’s risk for developing memory deficits, affective disorders (depression, anxiety, etc.), and Alzheimer’s disease (AD). Currently, it is difficult to predict the development of sequelae following rmTBI, and no potential therapeutic options exist. There are few pharmacological interventions for TBI, and these are often only implemented after the injury occurs, which may be too late to prevent neuropathology. 

Clinically behavioral decrements have been reported in virtually every model of TBI (mild, moderate, severe). Recent reports have demonstrated cognitive, motor and impaired learning in mild TBI Ajao, Pop et al. 2012


( ADDIN EN.CITE ; Bolouri, Saljo et al. 2012; Reger, Poulos et al. 2012)
 and repeated head injury Huang, Coats et al. 2012


( ADDIN EN.CITE ; Donovan, Bianchi et al. 2013; Hylin, Orsi et al. 2013)
. Corpus callosum (CC) injury following mild TBI in adults and children has found abnormal measures of diffusion tensor imaging (DTI) that often correlate with behavioral abnormalities Wu, Wilde et al. 2010


 ADDIN EN.CITE ; Brandstack, Kurki et al. 2013; Kwon, Kim et al. 2013
. No studies have been undertaken to assess the putative therapeutics in repeated TBI. 
Many studies suggest that diets high in antioxidants and polyphenols attenuate neuronal degradation via antioxidant, anti-inflammatory, and other pathways. Commonly found in a wide range of fruit and spices, phytochemicals (plant-based compounds) like polyphenols (including the phenolic acids and flavonoids) have potent antioxidant and anti-inflammatory properties that may provide neuroprotection to the injured brain. Adherence to a diet rich in these compounds before and after brain injury may reduce recovery time and improve neuronal viability. For example, berries (Goyarzu et al., 2004), grapes (Ates et al., 2007), and pomegranates (Loren, Seeram, Schulman & Holtzman, 2005) have been found to attenuate oxidative damage, reduce microglial activation (Zhu, Bickford, Sanberg, Giunta & Tan, 2008), and reduce behavioral deficits and senile plaques in transgenic mice (Hartman et al., 2006), protect against radiation-induced behavioral deficits (Dulcich & Hartman, 2013) and improve memory in humans (Ropacki, Patel & Hartman, 2013). It has also been found that pregnant adult mice that consumed pomegranate juice had offspring that were more resistant to the effects of neonatal hypoxic-ischemic injury (Loren et al., 2005). Although many studies have analyzed the extensive neuronal damage caused by TBI, few studies have investigated the impact of polyphenol-enriched diets on brain injury. 
Pomegranates have a high concentration of bioactive phytochemicals and have been shown by our group and others’ to have protective effects in a variety of disease models. Interestingly, pomegranate also contains phytoestrogens and has improved depressive behavior and bone properties in an ovariectomized mouse model of menopause. The vast number of bioactive compounds in pomegranates, along with the evidence that these compounds may act together in a synergistic fashion, suggests that isolated components of pomegranate may not be as effective as dietary supplementation with either the whole fruit or its juice (Seeram et al., 2005).

Based on our strong and novel preliminary data that demonstrates emergence of a depressive phenotype in rmTBI and that pomegranate juice ameliorates neurodegenerative pathology in a broad range of CNS injuries, we will identify the behavioral and neuropathological basis for the increased vulnerability following rmTBI, and determine whether dietary supplementation with pomegranates or one of its isolated compounds can mitigate these injury cascades. Our overarching hypothesis is that dietary supplementation with pomegranates (or their active ingredients) can ameliorate the behavioral and neuropathological outcomes following rmTBI. 

The proposed study takes an innovative approach to studying traumatic brain injury in that we are using behavioral, clinically relevant (MRI), and histological methods to assess the effects of a potentially effective and inexpensive treatment approach (prevention of injury via dietary supplementation). Furthermore, we are assessing the possibly synergistic effects of the multiple polyphenols found in whole fruit versus its isolated main polyphenolic component (punicalagin). Adding these compounds to the diet may provide an alternative and/or complementary approach to slowing neurodegeneration caused by brain injury and/or diseases. We believe that preventative dietary factors can ameliorate brain injury following rmTBI via an anti-inflammatory mechanism(s).

OPERATIONAL DEFINITIONS
Independent variables:

1. Genotype:

a. control (“wildtype”) mice

b. transgenic mice that express a mutant form of human amyloid precursor protein (APP) that causes familial / early onset AD

2. Age:

a. young (3 month old)

b. old (12 month old)

3. Injury:
a. stroke (global hypoxic-ischemia induced for 10 minutes by occluding the 2 carotid arteries with simultaneous withdrawal of blood from the tail)

b. sham (anesthesia followed by incisions, but no artery occlusion or blood withdrawal

Dependent variables:

1. Injury severity:

a. Measurement of infarct size in vivo by MRI

b. Estimation of neuronal loss by microscopic analysis of stained brain slices

2. Plaque load in transgenic mice:

a. Estimation of the percentage of brain containing A( plaques by microscopic analysis of stained brain slices

b. Measurement of A( levels in brain tissue by ELISA protein assays

c. Measurements of APP fragments by Western blot immunoassay to examine production of A(
3. Behavioral assays

a. Learning / memory

i. Morris water maze

1. Time to escape maze

2. Distance to escape maze

ii. Barnes circular maze

1. Time to escape maze

2. Distance to escape maze

b. Emotionality

i. Light:dark test

1. Time spent in the dark side of a cage versus a brightly-lit side

ii. Elevated plus maze

1. Time spent on the enclosed arms of a plus maze versus the exposed arms

iii. 60 min open field test

1. Time spent in the center versus time spent in the periphery

c. General neurological functioning

i. 60 min open field test

1. Distance traveled

2. Percent of time resting versus moving

3. Sensorimotor test battery

4. Includes a number of tests designed to assess reaction time, activity levels, and function of sensory pathways (see Hartman et al., 2001 for more details).
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over the entire Program Project proposal with 24 groups (8 groups x 3 projects) yields a power analysis
whereby the sample size is reduced down to 5 per group. However, it this large group analysis is weakened by
the likelihood that we are making too many assumptions about the homogeneity of the data. Using the power
analysis based on each Aim utilizing 64 animals (8 groups x 8 animals per group) would suggest that our

estimated n=8 / group will be sufficient.
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