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Mission:  The mission of the Vision Discovery Institute at the Medical College of Georgia is to engage in high impact research and discovery related to visual function and diseases, the outcome of which is expected to have far-reaching clinical applications for patients suffering from blindness and visual disorders. The most common causes of blindness and vision disorders are diabetic retinopathy, glaucoma, age-related macular degeneration, cataract and corneal disruption.   The members of the Vision Discovery Institute engage in clinical and basic science research directly related to understanding and treating these devastating sight-threatening diseases. 
Overview of the program:  Students will be engaged in hands-on research experiences in the laboratory (or clinical setting) of VDI faculty members.  Additionally, VDI summer research fellows will have the opportunity to attend the Vision Discovery Institute Group Meetings (“Vision DIGM!”) a monthly session to learn about MCG vision research, the VDI distinguished seminar series featuring vision researchers from across the country, ophthalmology grand rounds (weekly sessions presented by residents), journal clubs etc.  Students from the schools of medicine, dentistry, allied health and nursing are invited to participate in the research activities of VDI members.   

To participate:

1. Please review the information on the following pages that describe the various research activities of the VDI members to determine projects of interest.  
2. Contact via email, phone or in person the VDI faculty member whose research interests you.  
3. Complete the application form (found at the end of this document) and submit for consideration. 
4. Submit your application to:  The MCG Vision Discovery Institute vdi@mail.mcg.edu
5. If you have questions or need assistance in finding a fellowship mentor, please contact: Sylvia B. Smith, Ph.D. Basic Science Co-director Vision Discovery Institute (sbsmith@mail.mcg.edu).

6. Fellowships for the summer may span up to 10 weeks (full-time commitment).  The stipend for awardees will be $400/week. 
7. It is anticipated that approximately 8 fellowships will be supported by the VDI.  

The following Vision Discovery Institute Faculty would welcome a student to their laboratory for the 2011 summer.  Please contact the individual faculty member if you are interested in working with them.   
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Sally S. Atherton, Regents’ Professor and Chair of Cellular Biology & Anatomy,                  Regents’ Professor of Ophthalmology
Lab/clinic/office address: CB1100  
Phone number: (706)-721-3731

Email address:satherton@mail.mcg.edu 

Lab research/clinical areas: Pathogenesis of herpesvirus infections of the eye and brain


Brief overview of project:
Acute retinal necrosis is a rare but visually devastating disease that is caused by the neurotropic human herpesviruses.  Using a mouse model of this disease, the projects in the Atherton laboratory focus on deciphering the virologic and cellular mechanisms that contribute to this disease. One area we have been studying is the role of Toll-like receptor 4 in neuronal transport of virus. The project would entail virus tracing studies in receptor knock out mice and in normal mice and studies to determine if/how axonal transport is affected by loss of the TLR-4 gene.
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Manuela Bartoli, Ph.D. Associate Professor of Ophthalmology.  
Lab/clinic/office address:  CB2004 (R&E building)

Phone number: (706)-721-9797
Email address: mbartoli@mcg.edu 

Lab research/clinical areas:  diabetic retinopathy, age-related macular degeneration
Project1. My Laboratory is currently working on the identification and characterization of biomarkers for diabetic retinopathy. We are mainly interested in establishing a precise cause-effect relationship between expression pattern of specific immunological marker and induction of chronic subclinical inflammatory processes involved in the development and progression of DR. For the realization of this project we are employing a number of experimental tools including genetically modified animal models, human samples, molecular and proteomic technologies. 

Project 2. We are actively involved in investigating the role of the neurotoxic factor, amyloid beta, in the pathogenesis of a number of eye diseases including age-related macular degeneration and glaucoma. The amyloid peptides are known to be significantly involved in the pathogenesis of neurodegenerative disorders such as Alzheimer’s disease. Interestingly, Alzheimer’s disease shares several risk factors with age-related macular degeneration, suggesting that between these two diseases may, indeed, exist a tight correlation. We are looking at the intracellular signaling pathway involved in amyloid beta induction of pro-oxidative and pro-inflammatory factors in retinal cells and we are also looking at the action of a number of natural compounds to prevent these adverse effects.
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Wendy Bollag, Ph.D., Professor of Physiology

Lab/clinic/office address: CA-1008 CA-1055
Phone number: (706)-721-0698 or -0704
Email address: wbollag@mcg.edu 

Lab research/clinical areas:  corneal epithelial cell growth and differentiation, corneal wound healing

Brief description of project:

Because the cornea provides approximately two-thirds of the refractive surface of the eye, it is critical for clear vision that this surface be smooth and without defect.  We have discovered a novel signaling module that we hypothesize to regulate corneal epithelial cell growth and differentiation.  Furthermore, we believe that this module plays a role in wound healing in the cornea and the mechanism by which it does so is under active investigation in the lab.
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Ruth Caldwell, PhD, Professor of Cellular Biology/Anatomy & Ophthalmology

lab/clinic/office address: CB3209,CB3313,CB3315 Vascular Biology Center R&E Bldg.

Phone number:   (706)-721-6145

Email address:  rcaldwel@mail.mcg.edu
Lab research/clinical areas:  diabetic retinopathy,  retinopathy of prematurity, retinal inflammation

brief description of project(s)

Project 1.  Cellular Mechanisms of Retinal Angiogenesis: Oxidative Stress and the Urea/ornithine Pathway Enzyme Arginase.  This project seeks to elucidate the mechanisms that control retinal ischemic injury, a prominent feature of diabetic retinopathy and retinopathy of prematurity.  Our hypothesis is that NADPH oxidase-induced activation of the arginase pathway has a key role in causing retinal vascular dysfunction and inducing pathological angiogenesis during retinopathy.  We are testing this hypothesis by studies in animal and tissue culture models.  These studies will set the stage for developing therapies for the treatment of blinding retinopathies by targeting the arginase/ornithine pathway.

Project 2.  Identification of Plasma Biomarkers for Diabetic Retinopathy.  These experiments will follow up on the work in project 1 by using flow cytometry techniques to identify specific biomarkers for retinopathy.  We will test whether changes in levels of cytokines, inducible nitric oxide synthase and arginase expression/activity occur in blood cells and blood-borne microparticles before alterations are evident in retinal cells and if strategies for blockade of NADPH oxidase and arginase can prevent such alterations.  The significance of this work is that plasma biomarkers can be used for the diagnosis of retinopathy in patients prior to the development of clinically detectable signs which usually appear only after the retina is already damaged.

Project 3.  Supplemental Oxygen Treatment as Therapy for Ischemic Retinopathy.  This project seeks to elucidate the mechanisms by which oxygen supplementation prevents pathological neovascularization, while accelerating normal revascularization, in an animal model of ischemic retinopathy.  Pathological retinal angiogenesis can occur in response to loss of normal vessels.  During retinal diseases such as retinopathy of prematurity (ROP), diabetes, retinal vein occlusion, and sickle cell disease, disruption of the normal revascularization process can have profound pathological consequences.   Elucidating the cellular and molecular mechanisms involved may lead to novel approaches to disease management that focus on promoting healthy vascular compartmentalization rather than anti-angiogenesis.   
Project 4. Mechanisms of Diabetic Retinopathy: Role of the uPA/uPAR system in Vascular and Neuronal Injury.  This project seeks to develop new therapies for diabetic retinopathy by targeting the proteolytic enzyme system urokinase/urokinase receptor (uPA/uPAR). Our group has shown that diabetes/high glucose-induced injury of the retinal vasculature is mediated by oxidative stress-induced increases in VEGF expression.   We hypothesize that diabetes and high glucose induce breakdown of the blood-retinal barrier and neuro-glial cell death by causing activation of the uPA/uPAR system, increasing MMP9 and decreasing PEDF.  This hypothesis is being tested by experiments in animal and tissue culture models using a combination of cell and molecular biology approaches.  By targeting the uPA/uPAR system, these studies will guide the development of therapies for controlling both neural and vascular pathology and preventing diabetic retinopathy.

[image: image7.jpg]PN



Azza B. El-Remessy, PhD, RPh Assistant Professor & Director Program in Clinical & Experimental Therapeutics (UGA)
Office HM-1219 and lab is VA 6th floor room 105
Phone number office (706)-721-6760 and lab is (706)-733-0188 X2501
Email address: aelremessy@mcg.edu
Lab research/clinical areas: oxidative stress in Diabetic retinopathy,  Optic neuropathy, Glaucoma


Brief description of projects
 

Project 1:  Diabetic retinopathy is the leading cause of blindness in working aged Americans.  We are studying the role of oxidative stress and free radicals in altering the balance between the pro-inflammatory and the mature form of neurotrophins in the diabetic eye leading to both neuronal and vascular injury. We study the protective effects of compounds that decrease the oxidative stress, decrease the accumulation of inflammation and increase the mature form of neurotrophins  in treating the neuronal degeneration and vascular permeability that occur in diabetic retinopathy.  
 

Project 2: Optic neuropathy is the leading cause of blindness after traumatic brain injury and secondary to Glaucoma. The disease is characterized by death of retinal ganglion cells leading to vision loss. There is no effective or approved pharmacological intervention for this devastating disease. Currently mega doses of corticosteroids are used to alleviate inflammation but results vary. We are studying the role of oxidative stress and free radicals in causing neuronal death and activating cell death pathways. We are testing the neuroprotective effects of a general antioxidant and a thiol donor to reverse these effects. We use rats which receive intraocular injections of certain drug to cause neuronal death (similar to glaucoma or optic neuropathy) and the effects of the protective drug is compared in treated vs untreated group. A student working on this project would administer the drug to the rats, harvest tissues, analyze retinas morphologically and using immunohistochemistry and western blot analysis.  
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Vadivel Ganapathy, Ph.D., Regents’ Professor and Chair of Biochemistry and Molecular Biology
lab/clinic/office address: CB2740B

Phone: (706)-721-3757

Email address: vganapat@mail.mcg.edu
Lab research/clinical areas: macular degeneration, iron homeostasis 

Dr. Ganapathy is an internationally-recognized expert in the field of transporter proteins.    Dr. Ganapathy has applied his significant knowledge base to studies of several tissues including the retina and conjunctiva.  His primary interest in vision research is the role of iron transport proteins and the regulation of iron homeostasis in the retinal pigment epithelial cells, Müller cells and ganglion cells. In particular, his current research focuses on the retinal consequences of the iron-storage disease hemochromatosis.  His work has direct relevance to macular degeneration, diabetic retinopathy and glaucoma.   
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Gregory I. Liou, Professor 

Lab/clinic/office address:   CB2316

Phone number:  (706)-721-4599

Email address:  giliou@mcg.edu
Lab research/clinical areas:   diabetic retinopathy

Brief description of project:
We are interested in factors controlling inflammation and angiogenesis in diabetic retinopathy.  Specifically, we study the activity of adenosine and its receptors on anti-inflammation and retinal neovascularization in models of diabetic retinopathy and retinopathy of prematurity.
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Pamela Martin, Ph.D., Assistant Professor of Biochemistry/Molecular Biology and Ophthalomogy.  

lab/clinic/office address: CB2335

Phone: (706)-721-4220

Email address:  pmmartin@mail.mcg.edu 
Lab research/clinical areas: diabetic retinopathy 

Dr. Martin is trained in retinal cell biology and biochemistry.  She is studying sodium-dependent monocarboxylates transporters in retinal ganglion, Müller and RPE cells.  The work is directly relevant to diabetic retinopathy as the transporters are likely to play a key role in determinants of energy status in retinal neurons, especially when ketone bodies replace glucose as the energy source. In addition, she is also working on a G-protein-coupled receptor for the ketone body (-hydroxybutyrate in the retina and its relevance to diabetic retinopathy. Dr. Martin’s work is targeted toward discovery and analysis of novel biochemical transporters and receptors in retina, which may be useful in the development of new therapeutic targets in the treatment and prevention of diabetic retinopathy.  
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Jeffrey Mumm, Ph.D., Assistant Professor of Cellular Biology and Anatomy.  

Lab/clinic/office address: CB2917 (R&E building)

Phone number: (706)- 721-3318

Email address:  jmumm@mail.mcg.edu 
Lab research/clinical areas: retinal neuronal circuits, zebrafish model system
Dr. Mumm earned his Ph.D. at Washington University in St. Louis. His research interest is in the cellular and molecular mechanisms regulating the formation, function, and regeneration of retinal neuronal subcircuits through coordinated use of live imaging, behavioral, and targeted cellular ablation techniques in the zebrafish model system.  He investigates how retinal circuits are formed, function, and regenerate. His use of state-of-the art high-resolution in vivo imaging and targeted cellular ablations allows him to understand the mechanisms that regulate how retinal circuits are established. The targeted ablation technique also serves to create retinal degeneration models for studying various retinal diseases.
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Sylvia Smith, Ph.D., Professor of Cellular Biology/Anatomy & Ophthalmology and Basic Science Co-Director Vision Discovery Institute
Lab/clinic/office address:  CB2820 (R&E building)

Phone number: (706)-721-7392

Email address: sbsmith@mail.mcg.edu 

Lab research/clinical areas:  diabetic retinopathy, retinal neuron death, retinal transporter proteins

Brief description of project(s):

Project 1:  Folate is an essential vitamin required for cell survival.  Our lab studies folate transport in various retinal cells.  We would like to understand the mechanisms used by retinal pigment epithelial cells to take up folate and transfer it from endosomes to the intracellular compartment.  A student working on this project would learn cell culture, transport assays, RT-PCR to study gene expression and western blotting to analyze protein expression.  The clinical relevance of the work is that there are nutritional amblyopias associated with folate deficiency and studying how this protein is transported could provide insights into folate-deficiency-induced visual dysfunction.

Project 2:  Diabetic retinopathy is the leading cause of blindness in working aged Americans.  We are studying the effects of a compound in treating the neuronal degeneration that occurs in diabetic retinopathy. Our studies use a mouse model of diabetes and in this project we wish to determine if delaying the administration of the compound is as efficacious as commencing treatment at the onset of diabetes.  A student working on this project would administer the drug to the diabetic mice, harvest tissues, analyze retinas morphologically and using immunohistochemistry.  The clinical relevance of the work is that there are no treatments for diabetic retinopathy and strategies that can prevent blindness are sorely needed. 
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Zhiyong Yang, Ph.D.

Assistant Professor of Computational and Systems Neuroscience 
Lab/clinic/office address:  CB2819A (R&E building)                                                                   Phone number: (706)-721-4506                                                                                                  Email address: zhyang@mail.mcg.edu                                                                                         Lab research/clinical areas:  principles of natural vision, visual system structure and function

Brief description of project(s):

Project 1:  Modeling V1. The function of early visual cortex is thought to represent two-dimensional (2D) retinal image features. This dominant view is based on results of single-unit recordings using highly impoverished stimuli. However, it is not clear how representing 2D features per se could deal with: 1) the enormous feature variations in the natural environment, 2) co-occurrences of other contextual features in the natural environment, and 3) the relationships between 2D images and three-dimensional (3D) scenes. My lab at MCG is exploring a novel theory of V1, namely, that the neuronal populations in V1 encode probability distributions of a range of basic visual variables in various contexts in the natural environment. The biological rationale is that this is a strategy to efficiently encode the full range of natural variations, to encode the effects of natural contexts, and to facilitate decoding 3D scenes.

Project 2:  Modeling visual saliency in natural 3D scenes. Detecting salient features and objects in complex natural scenes is indispensible for any intelligent vision machine. Human vision is amazingly good at this task, but the underlying neural mechanism is largely unknown and current models of visual saliency shed little light on this mechanism. Because of its important roles in natural vision, visual saliency is related to several areas of vision research including contextual effects on neuronal responses and perception, texture perception, pop-out and visual search, and saliency-based visual attention. At the center of these studies are what features should be represented and how they should be represented in the early visual cortex. Unfortunately, we still do not have answers to these questions. We are testing a broad, novel hypothesis that visual saliency is based on efficient neural representations of the probability distributions of visual variables in specific contexts in natural scenes.

Student 
Research 
Fellowship 
Application
Please complete this application (using as many or as few pages as necessary).  Please submit electronically as a word document or pdf to vdi@mail.mcg.edu. deadline for acceptance of applications is Friday, January 15, 2010, 5:00 p.m.

Date of submission: _________________

Student Information

Student’s name:



Academic year and School (Medicine, Dentistry, Allied Health, Nursing): 

Phone number:



Email address:


Faculty Information
Faculty Advisor’s name:


Department:


MCG Address & Phone number:

Email address: 


Title of project: ________________________________________________________

Start/termination dates of proposed research: ____________________________

Specific Site where research will be performed: ______________________

Provide a brief summary of the project: 

Background and specific aims of the project/hypotheses to be tested:

Brief description of experimental design:

Literature cited:

requested budget (stipend is $400 per week, reagent allowance of up to $1000 depending upon VDI funds).   

Indicate that relevant human, animal assurance and biosafety matters have been met (i.e. student will be added to relevant protocols and will be supervised appropriately). 
