Summer Undergraduate Pharmacology Experience in Research (SUPER) Application

	Name of Organization:
	Louisiana State University Health - Shreveport

	Department:
	Pharmacology, Toxicology, & Neuroscience

	Address:
	1501 Kings Highway

	
	P.O. Box 33932

	City:
	Shreveport
	State:
	LA
	Zip:
	71130-3932

	Person to whom applications should be sent:
	Megan Moore

	Contact Person:
	Megan Moore
	Fax:
	318-675-7857

	E-Mail:
	mmoore8@lsuhsc.edu
	Web site:
	http://www.lsuhscshreveport.edu/PharmacologyToxicologyandNeuroscience/PTNSummerUndergradPharmacologyResearch.aspx 


ELIGIBILITY REQUIREMENTS

	Minimum years of college (if applicable):
	2
	Minimum grade point average (if applicable):
	3.0

	Citizenship (if applicable):
	Yes
	                                              Other: 
	full-time student 


DURATION OF INTERNSHIP

	Earliest start date:
	May 31, 2012
	
	

	Latest start date:
	June 11, 2012
	Min/Maximum number of weeks:
	8-10

	Year:
	2012
	
	


NATURE OF EXPERIENCE

	To provide career opportunities in graduate research in toxicology, carcinogenesis, chemoprevention, neuropharmacology, and neuroscience

	

	Financial Support Provided:
	Yes   $400 per week 

	Housing Arrangements (if any):
	We will help make housing arrangements for the students at a local apartment complex.

	Travel Compensation (if any):
	yes

	Number of Internships Supported:
	5

	Deadline for Student Application:
	March 5, 2012


How to apply:

Successful applicants must be U.S. citizens or permanent residents.  Minimum requirements are two years of college, a lab course, a 3.0 minimum grade point average (on a 4.0 scale), and enrolled full-time in a four-year college or university.  Prior research experience is preferred, but not required. Women and minorities are encouraged to apply.  Applications should include an application form (below), personal statement, transcript (unofficial is ok), and a letter of recommendation.  The letter of recommendation may be sent directly to the address below by the person making the recommendation or in a sealed and signed envelope in the student’s application package. Preference will be given to applicants who show an interest/promise in entering a graduate program in the biomedical sciences. Applications are due by March 5, 2012. Final decisions will be made in late March 2012 by the SUPER program committee led by Dr. Kleiner-Hancock, Program Director.  Decisions will be based on the student’s desire to obtain a post-graduate education in the biomedical sciences, quality of the student’s academic progress, and a strong letter of recommendation. Actual start dates for the program are on condition of pre-employment requirements through the LSU Health Shreveport Human Resources Department.  

Please send to: 

Megan Moore

Department of Pharmacology, Toxicology, & Neuroscience

Louisiana State University Health - Shreveport
1501 Kings Highway, P.O. Box 33932

Shreveport, LA, 71130

Phone 318-675-7851

Fax 318-675-7857

e-mail mmoor8@lsuhsc.edu
Checklist:

U.S. Citizen or Permanent Resident

Meets other eligibility requirements listed above

Transcript (unofficial is ok)

Personal statement (1 page)

Letter of recommendation (sent in sealed and signed envelope or sent to us directly from the person making the recommendation)

2012 SUPER Application
Name___________________________________________________

Mailing Address __________________________________________

City, State & Zip__________________________________________

Email address ____________________________________________

Daytime phone____________________________________________

Home phone______________________________________________

Education

Institution                       City, State              Major
Year
       GPA

Honors, Awards, Society Memberships:

Career Goals:

Prior Research Experience:

*Please use additional pages if needing more space.

SUPER Program Description
Summer Undergraduate Pharmacology Experience in Research (SUPER)

Summer Undergraduate Research Fellowship (SURF)

SUPER-SURF Program Overview

The Pharmacology, Toxicology, & Neuroscience Department at Louisiana State University-Health -Shreveport will offer an 8-10 week internship in a research laboratory to provide career opportunities in graduate research in pharmacology, toxicology, carcinogenesis, chemoprevention, neuropharmacology, and neuroscience. Financial support will be provided, and housing will be available at the Louisiana State University-Shreveport campus. A weekly career development seminar series will be offered with pizza and refreshments. In addition, students will receive laboratory safety training (including possible chemical and biological hazards), appropriate consideration for safe and humane animal handling and radioisotope methodology. Each student will have their own project, to be mentored by participating faculty members. At the end of the summer internship, students will present their research findings in a departmental poster session. Students will be required to apply for membership in the American Society for Pharmacology and Experimental Therapeutics (ASPET), and encouraged to apply for student/affiliate memberships in other professional organization such as Society of Toxicology, American Association for Cancer Research, or the Society for Neuroscience. The Program Director will sponsor students for membership in ASPET; mentors and/or the Program Director will sponsor students for membership in other professional organizations. Students will be contacted on a yearly basis as a follow-up to the program to track their research career. Students will also be encouraged to apply for travel to the Experimental Biology meeting to present their posters.

Brief Descriptions of Research Projects*

	Faculty member
	Research projects

	Tammy Dugas, Ph.D.
	Vascular Toxicology

	Nicholas E. Goeders, Ph.D.,
	Neurobiology of drug reinforcement using intravenous and intracranial drug self-administration.

	Ronald L. Klein, Ph.D.,
	Gene transfer to the brain for the purposes of gene therapy and other types of functional studies.

	Heather Kleiner, Ph.D.,
	Prevention of breast and skin cancer using natural products

	Kenneth E. McMartin, Ph.D.,
	Renal and endothelial toxicity of antifreeze; alcohol and vitamin transport

	Sandra C. Roerig, Ph.D.,
	Signal transduction in spinal opioid and adrenergic agonist interactions; analgesia  and tolerance

	Michael F. Salvatore, Ph.D.
	Molecular players in age-related behavioral and motoric dysfunction and in neurodegenerative diseases

	Lisa M. Schrott, Ph.D.,
	Behavioral, endocrine, and immune consequences of prenatal drug exposure.

	James H. Zavecz, Ph.D., 
	Mechanism(s) responsible for the cardiovascular dysfunction associated with liver disease.

	Yunfeng Zhao, Ph.D.,
	Oxidative stress, antioxidants in cancer prevention and treatment


*Students will be asked to rank the top 3 faculty mentors/projects. Mentor-matching will be based primarily on the student’s selection. Examples of SUPER projects from 2010 are listed below. All students will be expected to conduct an independent research project, under the direct mentorship of the faculty member and/or their most senior students/staff. Drs. Dugas, Roerig, and Zavecz will serve in an advisory/collaborative way with other mentors.

Student Activities Available through the SURF Program at LSUHSC-S
Interactions occur in the laboratories, at the weekly career development seminar series (below), journal clubs and seminars, and at poster/platform sessions. The weekly career development seminar series offers pizza and other refreshments. In addition, regular social opportunities are provided.  

2011 Example of Schedule of Topics for the LSU Health-Shreveport 

Summer Undergraduate Pharmacology Experience in Research (SUPER) Program

	Date


	Day
	Topic
	Discussion Leader

	June 13th
	Mon***

3 pm
	Ice cream social. Welcome, Lab environment, organization & procedures

All faculty, staff, student invited 
	Heather Kleiner-Hancock, PhD



	June 14
	Tues

12-1
	Ethics in science

Responsible use of animals in research
	Lisa Schrott, PhD

Elysse Orchard, DVM

	June 16
	Thurs

12-1
	What is Pharmacology? History and overview of pharmacology
	Sandra Roerig, PhD

	June 21
	Tues

12-1
	Careers in Science
	Giordano/Goeders

	June 23
	Thurs

12-1
	What is Toxicology? 

Glycols: Cool or uncool?
	Tammy Dugas, PhD

Ken McMartin PhD

	June 28
	Tues

12-1
	The Drug Development Process
	Invited guest

	June 30
	Thurs

12-1
	Tour of BioSpace 1
	Tony Giordano PhD

	July 5
	Tues

12-1
	Neurodegeneration
	Mike Salvatore PhD, Ron Klein PhD

	July 7
	Thurs

11:30-1
	Tour of Allied Health Facility


	Dennis Wissing, PhD

	July 12
	Tues

12-1
	How to prepare a scientific poster
	Salvatore

	July 14
	Thurs

12-1
	Research in Graduate School
	Graduate students

	July 19
	Tues

12-1
	Drug addiction Research 
	Goeders/Schrott

	July 21
	Thurs

12-1
	Carcinogenesis/Chemoprevention
	Kleiner/Zhao

	July 26
	Tues

12-1
	Overview of grad school/How to apply for grad school/GRE coaching question and answer session
	Dugas/Courtney Keller

	July 28
	Thurs

12-1
	Mock interview
	Everyone

	July 29
	Fri

3-4:30
	Poster session & Party**
	Everyone


**Poster session is from 3-4:30 on the 5th Floor BRI atrium, followed by a party.
Other activities and events:

 “Freaky Friday”—one Friday in the midst of the Summer, SUPER students will swap places with each other to try out another lab.

Firecracker 5K

Other outings, maps and visitor’s information for weekend trips.

How students will report their project
Students will be given training on how to present a poster session during the Weekly Career Development Seminar Series. At the end of the summer session, each student will present a poster based on their research findings. The poster session will be open to all faculty, staff, students, family and friends of the SUPER-SURF students. Refreshments will be provided during the poster session. Students are allowed to take the posters home with them. Many of our current and previous SUPER students have presented their posters back at their home colleges and at regional scientific meetings. Students will also be encouraged to apply for the SURF fellow travel award to present their posters at the Experimental Biology meetings.

Assurances 

Laboratory safety training for students is mandatory. Biosafety training is offered by the safety officer, Angela Tucker. This is an intensive safety course and written material is given to the students. Radiation safety training is offered by the radiation safety officer, Karen Kafai. Students are required to take an exam following the training, and certifications are given to the students following successful completion of training. Any students working with animals will be required to complete training modules and be added to the mentor’s animal protocol. LSUHSC has a temperature- and humidity-controlled AAALAC facility with a 12 h light/dark cycle. All procedures will be approved by the LSUHSC Institutional Animal Care and Use Committee in accordance with NIH guidelines.

Mechanism for tracking students

Dr. Kleiner-Hancock writes to each student starting at the end of the summer asking them to voluntarily participate in an anonymous survey (using “Survey Monkey” online). This allows the students to give valuable feedback about the program every year such that we can continue to improve it. After that, Dr. Kleiner-Hancock, the mentors, and the coordinator (Ms. Megan Moore) contact the students by phone and/or by e-mail at least once a year, and quite often more than that. Many mentors maintain contact with former SUPER-SURF students for many years. The coordinator is also able to obtain information using electronic media such as “Facebook”.

Examples of former SUPER Student Projects (2011)

Implications of arterial pharmacokinetics on the utility of red wine polyphenols for drug-eluting stents

Kirby K. Bullock, James J. Kleinedler, Tammy R. Dugas

Department of Pharmacology, Toxicology & Neuroscience

Louisiana State University Health-Shreveport
Stents are metal-latticed tubes commonly used to restore blood flow through arteries that become narrowed due to plaque accumulation associated with cardiovascular disease. Although bare metal stents (BMS) are still a mainstay in the clinical regimen, drug-eluting stents (DES) are becoming increasingly popular to reduce the incidence of restenosis – a re-narrowing of the lumen due to thickening of the vessel wall. However, DES pose a unique design challenge, primarily due to the large concentration gradients that are established as drugs are released from the polymeric coating. To obtain the desired pharmacologic effect, the concentration of drug in arterial tissue should lie within a therapeutic range.  Thus, understanding the arterial pharmacokinetics of drugs released from stent-based therapeutics is critical in the design of novel stent coatings. The aim of this study was to evaluate how the physiochemical properties of two red wine polyphenols, resveratrol (RESV) and quercetin (QUER), influence the movement of these compounds through arterial tissue. Our previous work suggests that these drugs in combination interfere with multiple events in the pathogenesis of restenosis. RESV and paclitaxel, a hydrophobic drug used in clinical DES, were found to bind plasma proteins at 95%, whereas QUER, a less hydrophobic compound, only bound proteins at 60%. Consistent with these results, ex vivo exposure of bovine carotid artery to radiolabeled drug revealed that QUER fails to exhibit significant tissue binding, resulting in limited partitioning of QUER into the arterial wall. In addition to heterogeneous distribution of drug through the arterial wall, we observed anisotropic diffusion, such that transmural diffusion was 10x slower than drug movement parallel to the intima. Additionally, QUER diffused significantly faster within the arterial wall relative to RESV or paclitaxel, likely contributing to limited arterial residence time of QUER. These data suggest that RESV shows a more favorable pharmacokinetic profile compared with QUER, likely promoting high arterial levels of drug after release from a stent-based platform. Future studies will focus on tailoring DES coating composition to account for differences in the arterial pharmacokinetics of these red wine polyphenols.

Targeted Vector Gene Transfer of FTLD-Related Proteins to the Rat Hippocampus Produces Only Subtle Memory-Related Deficits

Cooper Cain, David Wang, Robbie Dayton, Ronald Klein

Department of Pharmacology, Toxicology & Neuroscience

Louisiana State University Health-Shreveport

Two pathological proteins involved in frontotemporal lobar degeneration (FTLD), the microtubule-associated protein tau and transactive-response DNA binding protein 43 kDa (TDP-43), were expressed bilaterally in the rat hippocampus with vector gene transfer.  Both tau and TDP-43 did not affect acquisition of learning the Morris water maze relative to controls.  However, only TDP-43 gene transfer resulted in a significant decline in retention memory.  TDP-43 overexpression also resulted in neuronal cell loss in the dentate gyrus along with increased micro- and astrogliosis.  Furthermore, animals injected with TDP-43 vector were found to have significant, although subtle, shrinkage in both total hippocampal volume and width of the dorsal hippocampus, coinciding with the decline in retention seen in the behavioral analysis.  Although a trend of retention impairment was found in the tau group, there was surprisingly no evidence for neuronal loss or gliosis in the tau group at the dose used in this study.  These models will enhance study of neurodegenerative diseases such as FTLD, Alzheimer’s disease, and hippocampal sclerosis, which contain hippocampal degeneration, memory deficits, and TDP-43 or tau pathology.  Because many of these diseases lack efficacious medication, and there are familial forms of these diseases, gene therapy using vector gene transfer may be considered.    

Comparison of the Dietary Supplement Protandim and 4-hydroxytamoxifen on Pre-malignant Breast Cancer Cells

Allison M. Dugan, Michelle A. Carroll-Turpin, J. Michael Mathis, & Heather E. Kleiner-Hancock

Department of Pharmacology, Toxicology & Neuroscience

Louisiana State University Health-Shreveport

Background: Nearly 230,000 new cases of breast cancers and 40,000 deaths are expected in the United States for 2011. A dietary supplement known as Protandim (which contains milk thistle, green tea, winter cherry, turmeric, and bacopa extracts) has potent antioxidant properties. We hypothesized that Protandim would have beneficial effects against ductal carcinoma in situ cells (MCF10DCIS.com), a pre-malignant human breast cancer cell line, in a 3D collagen culture model. Our group has previously demonstrated that these cells will organize into duct-like structures in the collagen culture only in the presence of a growth factor combination and that numerous genes and proteins involved in cancer progression, inflammation, and differentiation are up-regulated.

Methods: MCF10DCIS.com cells were grown in a 1 mg/mL rat tail collagen type I culture for one week on three six-well plates. Then, the plates were dosed with 4-hydroxytamoxifen (2.5 micromolar), Protandim (6 micrograms/mL), or vehicle (0.1% DMSO), for five days in the presence of TGF-beta and stromal derived factor 1 (SDF-1, 20ng/mL each).  Analyses include photomicrographs, real-time qPCR arrays (control vs. 4-hydroxytamoxifen only), and cytokine arrays on conditioned media. 

Results: From the photographs, cell and colony morphologies were assessed. In the DMSO control group, the cells formed interlacing networks and stellate aggregates; most cells exhibited long processes. Similar structures were observed in the 4-hydroxytamoxifen plates; however, more cells displayed a more rounded shape with fewer processes. In both the Protandim and 4-hydroxytamoxifen treated cultures, similar structures were observed, but with fewer cells compared to the control group. In the gene array, the only significant effect observed was a 4-fold up regulation of E-cadherin, which is an adhesion protein commonly down regulated in cancer. In the cytokine array, the following decreases by Protandim and 4-hydroxytamoxifen (respectively) were observed: platelet-derived growth factor (PGDF): 55% & 27%; interleukin 5 (IL-5): 81% & 76%; monocyte chemotactic protein1 (MCP-1): 84% & 76%; angiogenin: 68% & 77%; granulocyte-macrophage colony-stimulating factor (GM-CSF): 63% & 44%; interleukin 6: 77% & 79%. These results are particularly interesting because PDGF, IL-5, IL-6, and GM-CSF are involved in cell growth and proliferation; angiogenin and MCP-1 are utilized in new blood vessel formation. GM-CSF and IL-6 are also associated with inflammatory response.

Conclusions: Both Protandim and 4-hydroxytamoxifen decreased the secretion of a number of cytokines involved in inflammation, growth of new blood vessels, and cancer. It is interesting that 4-hydroxytamoxifen exhibited similar effects as Protandim in the cytokine array. The mechanism(s) by which these two agents act is unclear. Intriguingly, since the MCF10DCIS.com cell line is negative for the estrogen receptor, the effects of 4-hydroxytamoxifen on cytokine and E-cadherin expression is likely to occur via a mechanism independent of the estrogen receptor. A future study will evaluate the effects of Protandim in the gene array, and will also compare the effects of these two agents against a breast cancer cell line that is positive for the estrogen receptor (MCF-7). 

Effects of Combinations of Metyrapone and Oxazepam on Methamphetamine Cue Reactivity and the HPA Axis in Rats

Andrew Miller, Elyse Cornett, Glenn Guerin, Nicholas Goeders

Department of Pharmacology, Toxicology & Neuroscience 

Louisiana State University Health-Shreveport 

Methamphetamine (METH) is a highly addictive psychostimulant drug. There is currently no FDA approved treatment for METH addiction. One focus of study in our lab is the role of the stress response and the influence of environmental cues in accounting for the high rate of relapse in patients leaving rehabilitation (60% relapse for METH patients).

In our previous experiments, the combination of Metyrapone (MET, a cort synthesis inhibitor) and Oxazepam (OX, a benzodiazepine) has been shown to decrease both cocaine self-administration and the cue-induced reinstatement of extinguished cocaine seeking. The MET/OX drug combination was used in these experiments to test its effects on cue-induced methamphetamine craving in rats.

Rats were trained to self-administer METH via lever response. Drug delivery was paired with the presentation of a tone and the illumination of a houselight, both serving as secondary reinforcers, or cues. After stable self-administration of METH for at least 10 days, subjects entered a two-week abstinence period. Rats were then given a cue reactivity test wherein the cues were presented, contingent on lever response, but no METH was delivered. With vehicle pretreatment, the response-contingent presentation of the cues reliably maintained METH seeking (i.e. lever responses). Pretreatment with the MET/OX combination attenuated responding at both doses tested, suggesting diminished craving. Levels of stress hormones corticosterone (CORT) and adrenocorticotropin hormone (ACTH) were measured to ensure that the MET/OX combination did not cause adrenal insufficiency. These data require further analyses. 

Comparative Analysis of Human and Wistar Rat Proximal Tubule Cell Sensitivity as a Result of Diglycolic Acid Toxicity

Corie Robinson, Greg Landry & Kenneth McMartin

Department of Pharmacology, Toxicology & Neuroscience

Louisiana State University Health-Shreveport

Diglycolic acid (DGA) is one of two primary metabolites of diethylene glycol (DEG), hypothesized to be toxic and in many cases, fatal. DGA is hypothesized to be taken up by the proximal tubule cells, resulting in cortical necrosis. The purpose of this study is to compare the cytotoxic sensitivity of human and rat proximal tubule cells at various concentrations of DGA, using the ethidium homodimer (EtHD) and lactate dehydrogenase (LDH) assays as measures of necrosis.  Rat cortical tissue was isolated from rat kidneys to acquire proximal tubule cells and cultured in small Nunclon T-25 cm2 flasks using 15% fetal bovine serum (FBS)/Dulbecco’s modified eagle medium (DME) and allowed to incubate for 3 days at 37° C for proximal tubule cell growth optimization. The cells were then switched to 50/50 DME:F-12 complete media with the following growth factors: 0.3% vol/vol insulin-transferrin-selenium acid (ITS), 0.15% vol/vol hydrocortisone (HC), 0.15% vol/vol triiodothyronine (T3), 1.5% vol/vol glutamine, 1% vol/vol penstrep/fungisone mixture, 0.02% vol/vol Cholera Toxin, 1.5% bovine serum albumin (BSA), and 1.5% vol/vol epidermal growth factor (EGF) and fed every other day for approximately 7 days until confluent, and subcultured into 24-well plates to perform the above assays. Both human and rat cells were dosed with increasing concentrations of DGA, at pH 6, ranging from 3.125 mmol/L to 100 mmol/L. Cells were allowed to incubate for 48 hours at 37°C. Visual analysis showed that human PT cell death appeared to increase as DGA concentrations increased, while the rats showed a more steady percentage of cell death with increasing concentrations of 3.125 mmol/L to 100 mmol/L. The human cells appeared to be more sensitive to DGA at the highest concentration of 100 mmol/L, but the rat cells showed more sensitivity to the lower concentrations of 3.125 mmol/L to 50 mmol/L. This sensitivity seen in the lower rat concentrations is hypothesized to be due to the low pH at which the experiment was performed. This hypothesis will be tested in a future study.   
