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Introductory Paragraph
In this paragraph, your goal should be to introduce your research subject to the reviewers and quickly capture their attention. This paragraph should describe the significant gap in knowledge that directly relates to the critical need the funding entity deals with. It is critical to know your funding entity’s mission statement and ensure the critical need you are trying to fill fits well within its mission. It should include the following information:
First Sentence/Hook
What is Known
Gap in Knowledge
The Critical Need
Community-acquired pneumonia (CAP) causes substantial morbidity and mortality worldwide.14 In the U.S., CAP is among the most common and costly causes of hospitalization in young children.15 Clinical examination and chest radiography do not differentiate between viral and bacterial CAP.16,17 Conventional diagnostic tests (e.g., sputum cultures) used in adults are not feasible in young children and high yield tests (e.g., lung tap)18 are too invasive to be routine. Other bacterial diagnostics infrequently identify the causative pathogen (e.g., <7% for blood cultures) limiting their diagnostic utility. Viral tests, while often positive, do not exclude the possibility of bacterial co-infection.19,20 Therefore, patients with CAP receive empiric antibiotic therapy, which confers no benefit for children with non-bacterial infections, but places children at risk for adverse drug reactions, treatment-related complications (e.g., Clostridium difficile colitis) and antibiotic resistance.21 There is a pressing and unmet need for non-invasive diagnostic tests that permit accurate and timely clinical decision-making in children with CAP.22
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The Secondary Paragraph
In this paragraph, your goal should be to introduce the solution that fills the gap in knowledge. It is critical to convince your reviewers that you (and your colleagues) have the solution to address the current knowledge gap and the expertise to accomplish this solution. Keep your wording simple, relevant, and to the point. You will want to address the following points:
Long-Term Goal
Hypothesis and Proposal Objectives
Rationale
Qualifications


The interaction between pathogen and host results in a unique metabolic profile that is detectable in the host’s urine.7 Quantitative metabolomics can simultaneously detect and quantify metabolites (small molecules, < 1 kDa) in a biological sample using 1H- NMR.23,24 Quantitative metabolomics testing of the urine is simple, noninvasive and rapid (< 1 hour, as opposed to >24 hours for conventional blood culture techniques).25 We developed a prospective cohort study in our Emergency Department to examine approaches to investigate the etiology of pediatric CAP. Using this cohort, I began investigating the potential for metabolomics to distinguish pathogens in CAP. Over the past 3 years, we enrolled 169 children between 3 months and 11 years of age with CAP. Our preliminary data suggest that distinct urine metabolite profiles cluster by class of pathogen. Evaluating the change in these metabolite profiles in response to antimicrobial therapy also offers a tremendous opportunity to non-invasively gauge appropriateness of initial antibiotic choice. Urine metabolite profiles may provide a fast, accurate and non-invasive approach for pathogen identification of CAP in children representing a critical innovation in the severely limited current practice. 
My long-term goal is to become an independent investigator in infectious diseases epidemiology with a focus on translating bench science research to bedside application. The overall objective of this application is to combine robust clinical data (e.g., smoking exposure, antibiotic receipt) with metabolomics data using advanced statistical and metabolomics methodologies to inform pathogen-detection in childhood CAP. I will use a clinical database and specimen biorepository from an established, funded, and fully-operational prospective cohort study of children with CAP. I will acquire knowledge and skills in systems biology sciences and their application to clinically challenging infections such as CAP. To accomplish this objective, I will pursue the following specific aims: 
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Specific Aims
In this section, you will describe briefly each of the aims you will use to test your hypothesis. Ideally, the aims should be related, but not dependent, upon each other. If you do this, the failure of one aim (or an unexpected result from one aim) does not negatively influence any other aim or prevent the completion of the other aims.
· Give your aim an active title that clearly states the objective in relationship to the hypothesis.
· Include a brief summary of the experimental approach and anticipated outcomes for each aim.
· If you have room, you may wish to include a sub-hypothesis (the small portion of the overall hypothesis) and a small description of the pay-off of each aim. Including these is helpful to creating the impression that each aim is valuable, testable, and independent of the others.
· To make it easier for the reviewers to clearly read and understand each aim, it is often helpful to use headings and/or bullets to delineate each specific aim.


Specific Aim 1. To characterize the sources of variability in the urine metabolite profiles of healthy children. The primary hypothesis is that between subject variability will be larger than within subject variability in the metabolites in the urine of healthy children and the highest proportion of variance will be attributable to age and sex. 
Specific Aim 2. To determine and compare the urine metabolite profiles of children with viral or bacterial CAP with those of healthy children. The primary hypothesis is that urine metabolite profiles of children who have viral pneumonia will be uniquely different from those of healthy children. In addition, urine metabolite profiles of children who have Streptococcus pneumoniae (the most common bacterial pathogen) or Mycoplasma pneumoniae (the most common atypical bacterial pathogen) will be distinct from those of healthy children.
3. To evaluate longitudinal changes in the urine metabolite profile of children with CAP compared with healthy children. The primary hypothesis is the magnitude of change in the metabolome of a child with viral or bacterial CAP will be greater than the diurnal fluctuation of the metabolome in a healthy child. A secondary hypothesis is that longitudinal changes in metabolite patterns of children with CAP will differentiate response from non-response to antibiotics. 
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Final Paragraph
This final paragraph of the Specific Aims is often overlooked, but it is vital for the impact of your proposal. Think of your Specific Aims page as an hourglass, where the wide parts represent the general information and global significance, and the narrow parts are the fine details. If you end with the Aims Section (above) you will end on fine details and a narrow scope. An hourglass with a narrow base is unstable and will topple. Therefore, this final paragraph creates a firm, broad base to support your entire proposal.
The final paragraph should include the following important details:
Innovation
Expected Outcome
Impact

Successful completion of these aims will generate preliminary data on distinct metabolite profiles associated with bacterial and viral pneumonia. These findings will inform an R01 application for a large scale, multi-center, validation study that includes more diverse microbial causes of CAP to advance the development of point-of care diagnostic tests. This study will further the field of CAP by introducing a method to differentiate bacterial and viral pathogens thereby increasing targeted antibiotic therapy for children.
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