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1. Introduction:
In October 1999, the Policy and Curriculum Committee of the NCC Pediatrics Residency Program agreed to the following policy for all residents:

“Residents in the NCC Pediatrics Residency Program shall complete a scholarly project as a prerequisite to graduation beginning with the intern class of 1999-2000.  A scholarly project is defined as an extensive literature review and presentation, a case report, survey research, educational research, clinical research, outcomes research, or bench research.  Although publication or presentation at a major meeting is highly encouraged, this is not a ‘mandatory requirement.’  In addition to invited research forums such as national meetings, the annual Resident Research Day and USUHS Research Day, there are additional venues during which these scholarly activities can be presented to the local pediatric community.”

Opportunities to conduct some type of scholarly activity would be introduced in the PL-1 year with a completion date at or before graduation.  It is anticipated that PL-1’s will use their year to meet with staff and formulate ideas for projects.  In their PL-2 year, residents can firm up those plans into project timelines and begin work on the project.  During the PL-2 or PL-3 year, dedicated research time will be granted to residents within RRC guidelines for residents to do significant amounts of work on a project if desired or needed.  It is expected that the project should be completed by the time the resident graduates.”
2. Duration of Rotation: 
Four weeks 

3. Eligibility:  PL-2, PL-3

4. Facilities used: 
a. NNMC
b. WRAMC
c. USUHS
d. NIH
e. WRAIR
5. Faculty: Dr. Stephen Roberts (sroberts@usuhs.mil) – Residency Research Coordinator
6. Requirements: 

a. Designate a faculty research mentor who will be willing to oversee the project

b. Obtain approval for the elective from the resident’s research mentor and the program director at least 4 months in advance of the start date.

c. Meet with Dr. Stephen Roberts and your research mentor, at least 2 months in advance of the start date to determine the specific goals of the elective.
d. Example Goals: Write and submit and IRB proposal, chart review and collect data, analyze already collected data, write manuscript for completed work.

e. Submit an informal proposal outlining the goals and work to be completed over the course of the rotation and complete background reading related to your project 1 month in advance of the start date. (Sample proposal are listed below)
f. Dr. Roberts will work with the resident and faculty research advisor to ensure that the proposed work is sufficient and reasonable.  Dr. Roberts can ultimately disapprove the research elective if the goals and objectives are not sufficient or beyond the ability of the resident or scope of a 4 week rotation.

g. During the elective rotation, you must meet at least weekly during the rotation with your research mentor to chart progress

h. Obtain a written evaluation (MyEvaluations) from your faculty research mentor at the conclusion of the 4 week period.

7. General Objectives: 

a. To provide pediatric residents a protected period of 4 weeks dedicated to work on a longitudinal research project that may ultimately fulfill the residency program’s scholarly requirement.

b. Residents will continue to meet all Department of Pediatrics’ educational and administrative requirements including:

i. Attendance at morning report and morning conferences

ii. Attendance at weekly continuity clinics

iii. Attendance at twice-monthly grand rounds

iv. Attendance at checkout when on-call

v. Additional duties as required by the program director

8.  MEDICAL KNOWLEDGE
	PRIVATE 
GOAL:  Understand common statistical tests used in research


OBJECTIVES:

a. Define and calculate mean, median, standard deviation and interquartile range.

b. Interpret a t-test, test of medians, chi-squared test and ANOVA.

c. Interpret results of a linear regression
d. Interpret results of a logistic regression.

e. Interpret a Kaplan-Meier graph.
9.  PATIENT CARE
	PRIVATE 
GOAL:  Continue to attend continuity clinic while conducting research.


OBJECTIVE: 


  a. Attend continuity clinic weekly.
10.  INTERPERSONAL SKILLS AND COMMUNICATION
	PRIVATE 
GOAL:  Write an abstract suitable for submission to a medical meeting


OBJECTIVE: 

a. Define basic components of an abstract: author information, background, methods and conclusion.
11.  PROFESSIONALISM
	PRIVATE 
GOAL:  Maintain courteous professional relationships with research colleagues


OBJECTIVE: 

a.  Meet with the research Rotation coordinator before the planned rotation.

b.  Meet weekly with your research advisor while on the rotation.

12.  PRACTICE BASED LEARNING AND IMPROVEMENT
	GOAL: Demonstrate the ability to use the medical literature to effectively and cogently develop research hypotheses.  Demonstrate receptiveness to feedback provided during the rotation with appropriate modification of behavior to improve performance.


13.  SYSTEMS-BASED PRACTICE
	GOAL: Demonstrate understanding of the cost of research and available funding.


Dr. Stephen Roberts, MAJ, USA (sroberts@usuhs.mil)
NCC Residency Research Coordinator 

SAMPLE PROPOSAL (1)

Comparison of Gene Expression in Neuroblastoma and Thyroid Carcinoma


Cancer claims the lives of over two thousand children every year in the United States alone, making it the number one disease related cause of death in children in this country. Over the last generation, the prognosis for most children diagnosed with cancer has improved dramatically, with 80% surviving today.  Neuroblastoma (a tumor of the sympathetic nervous system) is the most common solid tumor of children under 12 months of age. Approximately 50% are found in the adrenal gland, and the remainder in the ganglion of the sympathetic trunk. While distinguished enough from its stem cell lineage to follow the path toward sympathetic neurons, these tumors remain heterogeneous in histology.


While the prognosis of early stage disease is very good, advanced stage neuroblastoma has a mortality rate approaching 80%. Similary, those diagnosed with advanced anaplastic thyroid carcinoma, another poorly differentiated heterogeneous tumor have a mortality rate near 100%.  

 
Stem cells are functionally defined as self-renewing, multipotent cells that exhibit multilineage differentiation. The cancer stem cell theory has recently been the subject of emerging research in neuroblastoma and other cancers of neural origin. However the current theory of tumorogenesis for anaplastic thyroid carcinoma is malignant degeneration of an already well-differentiated tumor. This research hopes to show a link between the tumor stem cell markers proven to be present in neuroblastoma stem cells and these same tumor markers in thyroid carcinoma cell lines. A discovery such as this could have important implications in targeting stem cells for therapy of these almost universally fatal tumors.  


Chromosomal deletions are found in approximately 50 percent of neuroblastomas are consistently localized to chromosomes 1p,11q and 14q. Deletion of a part of chromosome1p is the most common change observed in neuroblastoma and is associatd with poor prognosis. Deletion of 1p is associated with amplification and overexpression of the N-myc oncogene which is found in 25 percent of neuroblastomas and is an indicator of poor prognosis. However deletions of 11q and 14q lack 1p deletions and N-myc amplification. 


CD133, CD99, Nanog, Stellar, and Okt4 are stem cell markers that have all been shown to be present in neuroblastoma stem cells that display potential for malignant tumorogenesis to a heterogeneous population of cells. These cell markers perform a variety of functions in their native cells, but have each proven to be valuable targets in stem cell recognition.  These markers are located on the chromosome 12p.  This discovery could have implications for the linkage between oncogene theories of neuroblastoma and thyroid carcinoma. 


The objective of our proposal is to compare the gene amplification of CD 133, CD 99, Nanog, Stellar, and Oct-4 on neuroblastoma stem cells with amplification of the same genes on thryroid cancer cells. Our hypothesis is that both cells will amplify these genes, proving that tumorigenic stem cells are not only present cells of ectodermal origin, but also present in cells of endodermal origin such as thyroid tumors. The implications of this discovery could be therapies specifically targeted toward stem cells for all varieties of tumors. 


We will utilize well characterized cell lines of human neuroblastoma cells as well as human thyroid stem cells.  We will perform RT-PCR with probes specific for the above mentioned cell markers, and western blots to test this hypothesis. 

SAMPLE PROPOSAL (2)

Peripheral Benzodiazepine Receptor Ligands  in Neuroblastoma

Date of Proposal:      August 18th, 2005

Specific Aim: To study the effects of PBR ligands on growth, morphology and gene expression in neuroblastoma cell lines in vitro using the compound PK11195.

Hypothesis: PK1195 will inhibit cell proliferation and induce apoptosis in neuroblastoma cell lines in vitro. 

Significance:  Neuroblastoma, derived from postganglionic sympathetic neuroblasts, is the most common extracranial solid tumor in children.1  While the disease often regresses spontaneously in infants, most children that present older than 1 year of age have advanced disease.2  The majority of children older than 1 have stage IV, metastatic disease at the time of diagnosis with less than 40% survival despite extensive therapies including stem cell transplantation.1,2  Thus, it is clear that new therapeutic options must be elucidated in the treatment of neuroblastoma.

Two types of benzodiazepine receptors exist in the body: 1) a “central-type” associated with anxiolytic and anti-convulsant properties when treated with certain benzodiazepines found on GABAA receptors, and 2) a “peripheral-type” with nanomolar affinity and no anxiolytic or anticonvulsant effects when treated with benzodiazepines.3  Peripheral benzodiazepine receptors (PBR) are located within the outer mitochondrial membrane as part of a complex known as the permeability transition pore (PTP).3  The PTP appears to play an integral role in controlling apoptosis. 

The anti-mitotic effect of PBR ligands has been explored in the context of many tumor types.  In several studies, peripheral benzodiazepine receptor ligands have been shown to slow tumor progression in vitro.4,5,6  This effect has been observed in multiple cancers, including hepatocellular carcinoma, esophageal, colorectal and breast cancer cells.  In addition to inducing apoptosis, PBR ligands have been found to arrest cell growth at the G0/G1 and/or G2/M checkpoints as well as overcoming Bcl-2-mediated chemoresistance.3,4,5,6    

The purpose of this research study is to characterize the effects of PBR ligands, specifically PK11195, on neuroblastoma cells.  Such treatment could prove to be a promising option for neuroblastoma patients with an otherwise poor prognosis.

Experimental Design:  I will test the hypothesis that PK1195 will inhibit cell proliferation and induce apoptosis in neuroblastoma cell lines.  We will utilize 4 well characterized and widely used human neuroblastoma cell lines (SMS-SAN, SMS-KCNR, SMS-LHN, and SMS-LHN-RR-13x).  Two of the cell lines were established at diagnosis (SMS-SAN and SMS-LHN), one at relapse (SMS-KCNR), and one is a specialized retinoic acid resistant cell line (SMS-LHN-RR-13x).   I will perform the following experiments:

· Cell culture treatment experiments.  

· Dose response curve with PK11195

· Time course experiment with PK11195

· Morphology assessment using standard light microscopy

· Propidium iodide-based cell cycle analysis by flow cytometry 

· Annexin V apoptosis assay using flow cytometry.  

Time course and dose response experiments will be performed in a 96-well plate format using a colorimetric assay.  

After determining the cellular effects of PK11195, we will examine gene expression changes after treatment.

· Gene expression experiments.

I will measure gene expression by real-time PCR using a previously developed and optimized panel of 24 different genes, including: 

· PBR

· GABAA receptors

· Retinoic acid receptors

· Trk receptors

· MYCN oncogene 

The real-time PCR experiments will be performed using the ABI 7500 real-time PCR system and will utilize the Ribosomal 18S RNA as an endogenous control.  Differences between control and treated samples will be determined.  

All of the above procedures are currently in use in Dr. Roberts’ research lab and will be explained to me in further detail in the coming weeks.

Project Time Line

Insert estimated time frame here - ~couple of weeks for cell culture, mention that gene expression samples already collected, so you can do the gene expression studies simultaneously, etc.  Mention that poster and manuscript prep will be done during second half of rotation.  Mention that there is an option to stay here longer if necessary should problems arise or if things are going really well…

Final Paragraph:  I expect that this work will result in a poster presentation at a national meeting as well as a future publication in a peer reviewed journal….
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