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Sunday, October 12, 2008

6:00 — 8:00 pm SEPS Reception
Aqua Terrace— 3rd floor Marriott Hotel

Monday, October 13, 2008

8:00 — 8:30 am Continental Breakfast

8:30 — 8:40 am Welcome
-Dr. Shan Ping Yu

Symposium on Mitochondrial Dysfunction in Pathogenesis

8:40 — 9:20 am Cytoprotection and Mitochondrial S-nitrosation in Cardiac Ischemia-reperfusion
Injury
-Paul Brookes, PhD, University of Rochester Medical Center

9:20 — 10:00 am Mitochondrial Toxicity Testing in Drug Development
Yvonne Will, PhD, Pfizer R&D Groton CT
10:00 — 10:30 am BREAK
10:30 — 11:10 am Mitochondria-Targeted Antioxidants and Probe Molecules
Michael Murphy, PhD, Medical Research Council- Human Nutrition Unit, Cambridge
11:15 - 11:45 am Mitochondrial Permeabilization in Cell Death, Mitophagy and Control of
Metabolism

John Lemasters, MD, PhD, Medical University of South Carolina

11:45 — 12:15pm Mitochondria, Ceramide and Cell Death
Lina Obeid, MD, Medical University of South Carolina

12:15 - 1:30 pm Lunch

Platform Session | — Presentations by Graduate Students, Postdoctoral Fellows and Faculty

1:30 — 1:50 pm Cold Preservation Induces Renal Injury that Involves Mitochondrial
Oxidative Stress
Lee Ann MacMillan-Crow, PhD, University of Arkansas

1:50-2:10 pm ER Ca2+ Signaling and Mitochondrial CYT.C Release in Astrocytes Following In Vitro
Ischemia
Dandan Sun, PhD, University of Wisconsin, Madison, W1

2:10-2:30 pm Mechanisms Underlying Lysosome-Targeted PDT Damage in Cancer Cells
Anna-Liisa Nieminen, PhD, Medical University of South Carolina, Charleston, SC

2:30 — 3:30 pm Poster Presentations

Platform Session |l-Presentations by Graduate Students, Postdoctoral Fellows and Faculty

3:30- 3:45 pm Modulating Mitochondrial Base Excision Repair to Alter Cell Cycle Progression
Christopher Koczor, PhD, University of South Alabama




3:45— 4:00pm

4:00- 4:15 pm

4:15-4:30 pm

4:30-4:45 pm

4:45-5:00pm

6:00 — 8:30 pm

8:00 — 8:30

8:30 — 8:40

Modulation of the FIFO ATPase in Cardiac Myocytes: Evidence for Opposing Effects of
Individual Protein Kinase C Isozymes
Tiffany Nguyen, Medical College of Georgia

Sphingosine Kinase Inhibitors Inhibit NF-kappa B Signaling in Chemoresistant Breast
Cancer Cells
Jim Antoon, Tulane University, New Orleans, LA

Low Dose Ethanol Decreases Human Embryonic Stem Cell Expression of Sonic Hedge
Hog
Rodney Nash, PhD, Emory University, Atlanta, GA

Potential Role of M-Channels in Neuronal Differentiation
Xin Zhou, Medical University of South Carolina, Charleston, SC

Growth Hormone Cross-Talk Down-Regulates Multiple Functional Pathways In Sexually
Dimorphic Submandibular Salivary Glands
Alrena Lightbourn, Florida A&M University, Tallahassee, FL

Banquet

Sphingosine Kinase Inhibitors with Anti-Cancer and Anti-Inflammatory Activity
Keynote speaker

Charles Smith, PhD, Medical University of South Carolina

Tuesday, October 14

Continental Breakfast

Welcome

Symposium on Extracellular Matrix Remodeling and Tissue Regeneration

8:40 — 9:10 am

9:10 — 9:40 am

9:40 — 10:20 am

10:20-10:50

10:50 — 11:20 am

11:20 — 11:50 am

11:50 — 12:30 pm

SPARC, A Modulator of Extracellular Matrix Remodeling
Amy Bradshaw, PhD, Medical University of South Carolina

Differential Matrix Metalloproteinase Proteomic Profiling in Patients at Risk for
Heart Failure: Diagnostic and Prognostic Implications for Personalized Medicine
Francis Spinale, MD, PhD, Medical University of South Carolina

Matrix Elasticity and Stem Cell Lineage
Dennis E. Discher, PhD, University of Pennsylvania

Break

Renal Cell Repair and Regeneration: It's All Local
Rick Schnellmann, PhD, Medical University of South Carolina

The ATP-binding Cassette Transporter-2 (ABCA2) a Key Mediator of Lipid
Metabolism in Health and Disease
Warren Davis, PhD, Medical University of South Carolina

Astrocytic Stem Cells During Brain Development, Injury and Cancer
Dennis A. Steindler, PhD, University of Florida




12:30 — 1:00 pm

Stem Cell Transplantation Therapy for CNS and PNS Disorders
Shan Ping Yu, MD, PhD, Medical University of South Carolina & Emory University

1:00 — 2:00 Lunch
2:00 — 3:00 Poster presentations
Platform presentations Ill — Presentations by Graduate Students and Postdoctoral fellows

3:00-3:15pm Chronic Morphine Induces Downregulation of EGFR and SRC in the Human
Rose Prenus, Florida A&M University, Tallahassee, FL

3:15-3:30pm Inhibition of Context-Induced Lever Response to Nicotine in Rats by the Use Dependent,
Nicotinic Receptor Antagonist BTMPS
Brandon Hall, Medical College of Georgia, Augusta, GA

3:30-3:45 pm Neurotoxic Effects of Methamphetamine
Bessy Thrash, Auburn University, Auburn, AL

3:45- 4:00 pm Characterization of a Mammalian Receptor Associated with Voltage-Sensitive Sodium
Channels Using Brevenal Produced by Karenia Brevis
Elena Gold, University of North Carolina, Wilmington, NC

4:00-4:15 pm Characterization of De Novo Bladder Regeneration in an In Vivo Rodent Model
David Burmeister, Wake Forest University School of Medicine, Winston Salem, NC

4:15-4:30 pm Endothelium and Nos- Independent Estrogen Relaxation of Rat Mesenteric Resistance
Arteries is Reduced in Postpartum Rats
Crista Royal, Medical College of Georgia, Augusta, GA

4:30 — 4:45 Acknowledgements and Awards

4:45pm Meeting Adjourned

5:00-5:30 pm SEPS 2009 Business Meeting




Paul Brookes, PhD
University of Rochester M edical Center, Rochester, NY

Undergraduate in Biochemistry at University College London, England, 1990. PhD in Biochemistry under Martin
Brand at University of Cambridge, England, 1997. Short post-doc with John Clark at Institute of Neurology in
London, then moved to Univ. Alabama at Birmingham for a post-doc@vith Peter Anderson and Victor Darley-
Usmar in 1998. Research Instructor in 2002, moved to Rochester as Assistant Professor, Anesthesiology Dept. in
2003. Currrently Assoc. Prof. there since 2008. Funded by RO1 (HL-071158) since 2003 (thru€2012). 50 publica-
tions. Research interests focus on non-classical mechanisms of NO signaling at the mitochondrial level, and their
role in cardioprotection

Mitochondria are critical targets for damage during cardiac ischemia-reperfusion (IR) injury. In addition, it isincreasingly recognized that
mitochondrial signaling plays a critical role in protection of the heart from IR. One such protective mechanism isischemic preconditioning
(IPC), in which short cycles of ischemia and reperfusion (IR) €licit protection from prolonged IR injury. Another key player in IPC sig-
naling is the free radical gas nitric oxide (NO). Aside from “classical” NO signaling via the soluble guanylate cyclase / cGMP dependent
protein kinase pathway, NO can have a number of other signaling effects in IPC, most notably the S-nitrosation of cysteine residuesin
proteins. Mounting evidence suggests that mitochondria are a“hot-spot” for S-nitrosation, and in particular it appears that complex | of the
respiratory is reversibly inhibited in such a manner. Such reversible inhibition of mitochondrial metabolism is emerging as a key mecha
nism for a number of cardioprotective drugs and other strategies. It is believed that the slow washout of inhibitors (both endogenousin
IPC, and exogenously administered) upon cardiac reperfusion affords a more gradual “wake-up” of metabolism, which can prevent an
overload of Ca®* and reactive oxygen species generation, and thus prevent mitochondrial failure and cell death. A brief outline of the bio-
chemical dissection of this protective mechanism will be discussed.

Yvonne Will, PhD
Pfizer R&D, Groton, CT

Dr Will has more than 10 years of expertise in studying mitochondrial function in disease and drug toxicity. She
pursued her graduate studies at Oregon State University in the lab of the distinguished past SOT president Dr.
Donald Reed where she focused on the relationships between glutathione deficiency and cellular and mitochon-
drial function/dysfunction. During her years at MitoKor, San Diego (2000-2003) she was involved in drug discov-
ery aimed on improving mitochondrial function or preventing mitochondrial dysfunction in obesity, diabetes, and
CNS related diseases. From 2003 until 2007 Dr Will was a group leader in Drug Safety at Pfizer La Jolla, pioneer-
ing a screening paradigm for drug induced mitochondrial toxicity, supporting many therapeutic areas such as dia-
betes, obesity and antibiotics and antivirals during that time she also held an adjunct faculty position at San Diego State University in the
Toxicology program where she conducted lectures, taught laboratory courses and mentored M S students. In the fall of 2007 Dr Will trans-
ferred to Pfizer Groton where she now |leads an Exploratory Safety Differentiation Group within discovery. She continues to drive her be-
lief in early safety screening using alternative models and state of the art technologies. Dr Will has just finished editing a book on drug
induced mitochondrial toxicity together with Dr James Dykens to be published this summer. Dr Will has given many national and interna-
tional lectures and seminars and continues to publish in peer reviewed journals.

ABSTRACT
Mitochondrial Toxicity: Designing Novel Screening M ethodsto Reduce NCE Attrition

Mitochondria have been increasingly recognized as a target of drug toxicity, resulting in the disruption of bioenergetics and causing oxi-
dant stress. Drug-induced mitochondrial toxicity isimplicated in organ toxicity in liver, kidney, CNS, cardiovascular, and skeletal muscle.
Certain underlying disease states like diabetes, infections, or neurodegenerative diseases can greatly alter mitochondrial function and make
the mitochondria more vulnerabl e to drug toxicity.
You will learn:

About a variety of new technologies capable of measuring mitochondrial function in arapid throughput format

How immunocapture of individual electron transport chain proteins that can identify inhibitors of mitochondrial electron transport and
metabolic profiling
About the strength and limitations of new HTS applicable screens and recommendations of where to position these assays within drug
development



John J. Lemaster, MD, PhD
Professor and Endowed Chair— M edical University of South Carolina, Charleston, SC

Dr. Lemasters is a pioneer of techniques that allow scientists to see what happens inside an individual cell

during reoxygenation—the restoration of oxygen to an organ following oxygen deprivation, which sometimes

occurs following a heart attack or stroke. The process of redistributing oxygen to an organ can be stressful on

tissue, leading to possible trauma and even cell death. Dr. Lemasters specializes in a kind of microscopy that

allows scientists to view dices of an individual cell, much like CAT or MRI scans complement the more tradi-

tional X-ray by alowing doctors to view the body in layers. Other applications for Dr. Lemasters' work in-
clude understanding the mechanisms through which the liver is injured by chronic alcohol use and donated organs are damaged while be-
ing held for transplant surgery.

ABSTRACT
Mitochondrial Permeabilization in Cell Death, Mitophagy and Control of M etabolism

The mitochondrial inner and outer membranes have contrasting permeability characteristics. The outer membrane is non-specifically per-
meable to all low-molecular weight solutes, whereas the inner membrane is impermeable except through specific transporters. After
stresses and sometimes in normal physiology, the permeability of the two membranes can reverse. In the inner membrane, permeability
transition pores open to cause the mitochondrial permeability transition (MPT). As the MPT involves more and more mitochondria, auto-
phagy, apoptosis and necrosis progressively develop linked to the proportion of mitochondria injured and the extent of adenosine triphos-
phate (ATP) depletion, a phenomenon of necrapoptosis. By contrast, the outer membrane may decrease its permeability after certain
stresses via closure of voltage-dependent anion channels (VDAC). The VDAC closure globally suppresses mitochondrial function to pre-
vent futile ATP hydrolysis in hypoxia—ischemia and possibly the release of toxic superoxide under conditions of oxidative stress. The
VDAC closure may also facilitate selective oxidation of acetaldehyde after ethanol exposure and promote aerobic glycolysis in cancer
cells. Thus, VDAC serves as a global regulator, or governator, of mitochondrial function. Understanding of how these mitochondrial
membrane permeability changes are themselves regulated remains incomplete and requires future study.

Mike Murphy, PhD
Medical Research Council- Dunn Human Nutrition Unit, Cambridge, UK

Mike Murphy received his BA in chemistry at Trinity College, Dublin in 1984 and his PhD in Biochemistry at

Cambridge University in 1987. After stintsin the USA, Zimbabwe, and Ireland he took up afaculty position in

the Biochemistry Department at the University of Otago, Dunedin, New Zealand in 1992. In 2001 he moved to the

MRC Dunn Human Nutrition in Cambridge, UK where he isagroup leader. His research is concerned with all

aspects of mitochondrial function and dysfunction. Currently his special interests are in targeting small molecules

such as antioxidants to mitochondria, and in understanding how modifications to the thiol status of mitochondrial
proteins contributes to oxidative damage and redox signalling.

ABSTRACT
Mitochondria-Targeted Antioxidants and Probe M olecules

Over the past few years myself and collaborators have devel oped antioxidants that selectively block mitochondrial oxidative damage.
Among these molecules are derivatives of the natural antioxidants ubiquinone and Vitamin E. The antioxidant efficacy of these mole-
cules was increased considerably by targeting them to mitochondria, which are the major source of oxidative stressin mammalian cells.
This was achieved by covalent attachment of the antioxidant to alipophilic cation. Due to the large mitochondrial membrane potential,
these cations accumulate several hundred fold within mitochondria, protecting them from oxidative damage far more effectively than
untargeted antioxidants.

To see if this approach could be used to prevent mitochondrial oxidative damage in human diseases, we determined whether these com-
pounds could be directed to mitochondria within mice. Non-toxic doses of mitochondrially targeted antioxidants could be fed to animals
safely and led to the accumulation of intact antioxidant by mitochondriain the heart, skeletal muscle, liver and brain. The targeted ver-
sion of ubiquinone (MitoQ) was protective against pathologiesin animals. This moleculeisnow in phase Il trials asa potential thera-
peutic agent that may be associated with mitochondrial oxidative damage. | will report on progress towards this goal and also on the
development of other related molecules which may also have potential as mitochondrial antioxidants.



Lina Obeid, PhD
Professor, M edical University of South Carolina, Charleston, SC

Dr. Obeid is the Boyle Endowed Chair Professor of Medicine. She received her MD with distinction from American
University of Beirut, Lebanon and completed residency training in Internal Medicine at Duke University Medical
Center, Durham, North Carolina. She completed her fellowship training in endocrinology at Duke University Medi-
cal Center. Dr. Obeid®research focuses on the role of novel lipid mediatorsin the regulation of cancer growth, se-
nescence, apoptosis, angiogenesis, and inflammation. She has several ongoing funded projects (RO1 and VA Merit
Award). They are: a) Identifying and characterizing the role of Sphingosine Phosphate Role in regulation of inflam-
mation; b) Studying the role of Mitochondrial Ceramide in Chemotherapy-induced Apoptosis; c) Role of a Novel
Human Ceramidase in Apoptosis and Senescence; and d) Role for Sphingosine Kinase and Sphingosine-1-Phosphate in Tumor Angio-
genesis. From these projects, she hopes to develop novel therapeutic approaches to modulate cancer and inflammatory processes.

ABSTRACT
Mitochondria, Ceramide, and Cell Death

Sphingolipid molecules have emerged as bioactive lipid mediators. Specifically ceramide and sphingosine appear to induce growth arrest,
apoptosis, and senescence, whereas sphingosine-1-phosphate induces cell growth and protection from apoptosis. The enzymes that regu-
late cellular levels of these bioactive lipids are under study in our laboratory. Mechanisms by which these enzymes are regulated and
mechanisms by which the bioactive sphingolipids induce their biologic effects will be discussed with emphasis on mitochondria pathways
of cell death. In addition newly synthesized positively charged ceramide anal ogues which appear to concentrate in mitochondria, act as
potent inducers of mitochondrial permeability and of apoptosis. These studies indicate that sphingolipid mediated pathways are emerging
astargets for novel therapeutic approaches to disease.

CharlesD. Smith, PhD
Professor, M edical University of South Carolina, Charleston, SC

Dr. Smith completed his Ph.D. at Michigan State University, and has held appointments at Duke University, the Uni-
versity of Hawalii, the Fox Chase Cancer Center, and Pennsylvania State University. Heis currently a Professor of
Pharmaceutical Sciencesat MUSC, holds a South Carolina Center of Economic Excellence Endowed Chair, and also
serves as the Director of the Drug Discovery Core Facility at MUSC.
Dr. Smith’s research interests center on drug discovery and cancer pharmacology. His projects relate to signaling sys-
temsinvolved in tumor growth, and have been continuously supported by multiple grants from the NIH and other
sources for nearly 20 years. He has more than 80 research publications, and multiple US and international patents.
In addition to his academic work, Dr. Smith is the Founder of Apogee Biotechnology Corporation, an early-stage drug discovery company
focused on the development of proprietary compounds for the treatment of cancer and inflammatory diseases.

Shan Ping Yu, MD, PhD
Professor, Emory University, Atlanta, GA

Dr. Yu received training in electrophysiology, cellular/molecular biology, and cytotoxicity at Lund University, Swe-

den, SUNY Stony Brook, NY, Howard Hughes Medical Institute, Stony Brook, and Washington University, St.

Louis. Hisresearch is focused on regulations of ion channels and membrane transporters under normal as well as

pathological conditions, specifically in cells undergoing apoptosis. The research mission is to establish and under-

stand the relationship between ion channel activity, ionic homeostasis, and cell death/cell survival. Voltage- and
ligand-gated ion channels and membrane transport proteins are investigated using patch clamp techniques of whole-cell and single-channel
recordings combined with dye imaging, ion-selective electrode, molecular/cellular biology, morphology, and cytotoxicity techniques. We
are interested in signal transduction systems such as tyrosine kinases involved in the pro-apoptotic regulation of channels and transporters
including the Na+, K+-ATPase and NMDA/AMPA receptor channels. In addition, we have extended our research to non-neuronal cells,
embryonic stem cells, and animal models for cell injury, protection, and repair studies.



Warren Davis, PhD
Assistant Professor, M edical University of South Carolina, Charleston, SC

Dr. Davisreceived his bachel ors degree from Villanova University in Villanova Pennsylvania. He earned his PhD
from Pennsylvania University and completed post-doctoral training at both Pennsylvania University and Fox Chase
Cancer Center in Philadelphia, PA. Currently Dr. Davis holds an assistant Professor position in the Department of
Pharmacology at the Medical University of South Carolina

ABSTRACT

The ATP-binding Cassette Transporter-2 (ABCA2) a key mediator of lipid metabolism in health and disease
The ATP-binding cassette transporter-2 (ABCA?2) is a member the A-subfamily of ABC transporters that function in the transport and me-
tabolism of various lipids. ABCA2 expression is highest in brain and within late-endosomal/lysosomal and Golgi apparatus compartments
in oligodendrocytes. The protein consists of 2436 amino acids and two isoforms have been identified that exhibit different first exons by
alternative splicing of the transcript to produce unique N-termini of the transporter. The two isoforms, 1A and 1B, differ in their expression
level and tissue distribution. ABCA2 function has been linked to lipid metabolism and transport. ABCA2 expression was induced by LDL -
cholesterol in macrophages. Overexpression of ABCAZ2 in Chinese hamster ovary cells elevated sterol-responsive gene expression and re-
duced delivery of LDL-derived free cholesterol to the endoplasmic reticulum for esterification. Two groups have generated ABCA2 knock-
out mice. The Tew group found that |oss of ABCA2 caused abnormal myelin compaction, a tremor and hyperactivity. The Inagaki group
did not find the abnormalities in myelin structure but reported an abnormal sphingolipid metabolism phenotype; i.e., accumulation of gan-
glioside GM 1 and decrease in sphingomyelin. ABCA2 may have arole in the etiology of Alzheimer’s disease. Using amplified differen-
tial gene expression (ADGE) microarray analysis and ABCA2-transfected human embryonic kidney cells, the expression of a number of
genes was elevated that have been functionally linked to Alzheimer’s disease. The clinical relevance of arole for ABCA2 and Alzheimer’'s
disease has been suggested by two independent reports that strongly linked the identical single nucleotide polymorphism (NCBI db SNP
rs908832) to both early-onset and late-onset/sporadic Alzheimer’s disease. Proteolytic processing of amyloid precursor protein to generate
neurotoxic Abeta fragments has been implicated in the neuropathology of Alzheimer’s disease. Ongoing work in my laboratory is seeking
to establish ABCA2 as a key regulator of the metabolism of the amyloid precursor protein.

Francis Spinale, M D, PhD
Professor, M edical University of South Carolina, Charleston, SC

Dr. Spinale holds a primary appointment as Professor of Surgery within the Division of Cardiothoracic Surgery,

Medical University of South Carolina. He holds joint appointments in Physiology, Anesthesiology, and Pediatric

Cardiology. Dr. Spinale is course director for the medical school cardiac physiology program and is head of cardio-

thoracic research at MUSC. In addition to his MD degree, he holds a Masters degree in biometry and a PhD in car-

diovascular pathology. Dr. Spinale was named an Established Investigator for the American Heart Association in

1994 and is a Cardiovascular Fellow of the American Physiological Society. The major direction of Dr. Spinale®
research is the elucidation of contributory cellular and molecular mechanisms for the progression of both acute and chronic heart failure as
well as the development of therapeutic modalities for this disease process. He has published extensively in the field of congestive heart
failure with over 300 full length publications and book chapters.

ABSTRACT
Differential Matrix M etalloproteinase Proteomic Profiling in Patients at Risk for Heart Failure: Diagnostic and Prognostic I mpli-
cationsfor Personalized M edicine

Pre-clinical studies have established a cause-effect relationship between changes in matrix metalloproteinase (MMP) and tissue inhibitors
of MMPs (TIMPs) and adverse LV remodeling following myocardial infarction (MI) and with LV hypertrophy (LVH). However, the
clinical utility of these observations with respect to diagnosis and prognosis remains poorly developed. The guiding hypothesis of 2 re-
cently completed clinical studies by our group, was that a specific plasma MMP/TIMP profile would emerge post-MI and in LVH that
would be predictive of LV remodeling and heart failure (HF). LV end-diastolic volume (EDV) and MMP/TIMP plasma profiles were de-
termined in 53 age matched control (CTL) subjects and 32 post-MI patients (day 1-180 post-MI). MMP-9 increased by over 150% from
CTL at day 1 post-MI (p<0.05) and remained elevated. Cardiac specific TIMP-4 fell by 40% at day 5 post-M| and remained reduced. Ele-
vated MMP-9 at day 5 was accompanied by a by 3-fold EDV increase at day 28 (p<0.05). Next, MMP/TIMP profiling was performed in
103 subjects +/- LVH and +/- HF. In patients with LVH+HF, TIMP-1 increased over CTL (1364 86 vs 1000 42 ng/mL, p<0.05). TIMP-1
was predictive for HF in LVH ( ?=4.6,p=0.03). In summary, a specific temporal pattern of MMP/TIMPs occurred in post-M| which was
associated with adverse LV remodeling. With LVH, specific TIMP profiles were predictive for HF. These findings suggest that MMP/
TIMP plasma profiling holds both prognostic and diagnostic significance in patients at risk for HF. Biomarker profiling in this manner can
provide a more individualized approach for drug titration and selection in patients at risk for developing HF.



Dennis Discher, PhD
Professor, University of Pennsylvania, Philadelphia, PA

Dennis Discher received a Ph.D. from the University of California, Berkeley in 1993, and is currently a professor at the

University of Pennsylvaniain the School of Engineering and Applied Science and in the Graduate Groupsin Cell &

Molecular Biology and Physics. Heis coauthor of 150 publications that range in topic from biochemical physics of stem

cells and protein folding to self-assembling polymers, appearing in journals that include Cell, Science, Journal of Cell

Biology, Nature Physics, Nature Nanotechnology, PNAS. Honors and Service include a Presidential Early Career Award
for Scientists and Engineers from the National Science Foundation, the Friedrich Wilhelm Bessel Award from the Humboldt Foundation of
Germany, and serving on Study Sections at NIH as well as the editorial board for Science

ABSTRACT
Matrix Elasticity and Stem Cell Lineage

Cell adhesion is not just a membrane phenomenon, and matrix is more than just ligand. Most tissue cells need to anchor to a@oliddor vi-
ability, and over the last decade it has become increasingly clear that the physical @ asticity@f that solid isliterally ‘felt’ by cells. In fact,
matrix elasticity as an insoluble cue now appears to synergize with the effects of soluble factors, with emerging examplesin the TGF-b
superfamily [1]. We will show that Mesenchymal Stem Cells (M SCs) specify lineage and commit to phenotypes with extreme sensitivity to
the elagticity typical of tissues — as mimicked with both purely synthetic [2] and bio-derived crosslinked polymer hydrogels. In serum only
media, soft polymer-based matrices that mimic brain appear neurogenic, stiffer matrices that mimic muscle are myogenic, and compara
tively rigid matrices that mimic collagenous bone ‘ osteoid’ prove osteogenic. Inhibition of nonmuscle myosin |1 activity blocks all elastic-
ity directed lineage specification, which indicates that the cytoskeleton pulls on matrix through adhesive attachments. In addition to the
work with stem cells, studies of isolated, beating cardiomyocytes on the same range of elastic matrices further demonstrate the sensitivity of
cell contractility to matrix rigidity: cardiomyocytes stop beating most rapidly on matrices asrigid as an infarct scar — and thisis shown to
be about as hard as osteoid. The results collectively predict that an infarct scar not only opposes cardiogenesis but would tend to promote
osteogenesis, which are predictions that appear consistent with recent observations of at least one other group in mouse [3]. Results thus
have significant implications for ‘therapeutic’ stem cells and have motivated nano-measurements of the elasticity of normal and disease
tissues as well as development of a proteomic-scale method to identify mechano-responsive protein structures [4].

Rick G. Schnellmann, PhD
Professor and Chair, M edical University of South Carolina, Charleston, SC

Rick Schnellmann obtained his BS in Pharmacy from St. Louis College of Pharmacy and his PhD in Pharmacol ogy/
Toxicology from the University of Arizonaat Tucson. His postdoctoral work was done at Duke University. Dr.
Schnellmann rose through the academic ranks at the University of Georgia and the University of Arkansas for Medical
Sciences. Heis currently Eminent Scholar, Professor and Chair, Department of Pharmaceutical Sciences, MUSC. He
also serves as the Principal Investigator for the Center for Drug Discovery and is the Director of the Center for Medi-
cation Safety and Efficacy. Dr. Schnellmann isthe Editor of the Journal of Pharmacology and Experimental Thera-
peutics.

Over the years, Dr. Schnellmann has investigated the mechanisms and signaling pathways of cell injury, death and regeneration, and pur-
sued novel therapies for the treatment of acute renal failure. His ongoing research is focused on the a) role of calcium-independent PLA, in
phospholipid repair, b) role of calpain 10 in mitochondrial function and aging, c¢) role of mitochondrial biogenesisin cell repair and regen-
eration, and d) the role of EGF receptor in epithelial de- and re-differentiation.

ABSTRACT
Renal Cell Repair and Regeneration: 1t’s All Local

Repair of injured renal epithelium is thought to be mediated by surviving renal proximal tubular cells (RPTC) that must dedifferentiate to
alow the proliferation and migration necessary for epithelial regeneration. RPTC then redifferentiate to restore tubular structure and func-
tion. Current models suggest that epidermal growth factor receptor (EGFR) activation is required for dedifferentiation characterized by en-
hanced vimentin expression, decreased N-cadherin expression, spindle morphology, and loss of apical-basal polarity after in RPTC after
injury and is required for renal repair after acute kidney injury in vivo. Using improved culture methods, a RPTC model has been devel oped
to study redifferentiation and we have determined that de-differentiation is maintained by EGFR activation and that cessation of EGFR acti-
vation leads to re-differentiation.



Dennis Steindler, PhD
Executive Director- The Evelyn F. and William L. McKnight Brain Institute, Univ. of Florida, Gainesville, FL

Dr. Steindler received his doctorate in Anatomy and neurosciences from the University of California, San Francisco.

After postdoctoral studies at the Max-Planck-Institute for Biophysical Chemistry in Germany, Dr. Steindler began his

studies of brain development and injury as an Assistant Professor of Anatomy at Michigan State University. Heis

currently the Executive Director of the McKnight Brain Institute of the University of Florida, and the Joseph J. Bag-

nor/Shands Professor of Medical Research, at the University of Florida College of Medicine, and an advisor to the

California Institute of Regenerative Medicine (CIRM). Dr. Steindler has been studying the growth and transplantation
of brain and stem cells for over 25 years. His recent papers set forth plans for the use of stem cells and regenerative medicine for a variety
of neurological diseases. Dr. Steindler is the founder /co-founder of several regenerative medicine biotechnology companiesinvolved in
developing cell and molecular therapies for neurological and blood-related disorders, and cancer.

ABSTRACT
Astrocytic Stem Cells During Brain Development, Injury and Cancer

Adult stem and progenitor cells (e.g. multipotent astrocytic stem cells, or MASCs and adult human neural progenitor cells, or AHNPS),
and glioma cancer stem cells are studied under a variety of culture conditions that mimic particular cell-cell and cell-substrate interactions
that occur in vivo; growth conditions have been shown to dramatically affect the proliferation and fate choice of these different stem/
progenitor cells. A novel in vitro system has shown the ability to induce neurogenesis from postnatal and adult MASCs that mirrors sub-
ventricular zone (SVZ) neuropoiesis asit occursin vivo. AHNPs from the cerebral cortex and hippocampus also exhibit multipotency in
vitro and in vivo (following transplantation into immunocompromised mice) when grown in asimilar culture system, and live cell imag-
ing, immunophenotypic analysis, and electrophysiological studies all reveal MASCs and AHNPs that exhibit astrotypic characteristics, but
can giverise to large numbers of neuroblasts. These cells have many attributes in common with neurogenic radial and astrotypic cells
found within distinct neuroproliferative and boundary regions throughout the neuraxis during CNS development. Following the comple-
tion of CNS pattern formation and devel opment, when these cells lose their neurogenic abilities (except for the SVZ and hippocampus
where they retain stem/progenitor cell capabilities), injuries and disease induce what appear to be fully differentiated astrocytes to assume
a neurogenic role whereby they upregulate their expressions of developmentally-regulated proteins, e.g. extracellular matrix molecules,
and attempt to recapitulate neurogenic programs. In vitro growth conditions can be created that restore neurogenic programs of these cells,
and novel in vitro systems, again relying on cell-substrate interactions, are used to study the proliferation and fate choice behaviors of
glioma-initiating, stem-like cells that reveal cell cycle and differentiation behaviors common to both normal and transformed stem/
progenitor cells. These studies together suggest that there are many similarities in the dynamic behaviors of both normal and cancerous
stem/progenitor cells which contribute to cell lineage diversity during normal and abnormal tissue genesis, and there are common roles for
stem cell-like astrocytes during brain development, regeneration, and tumorigenesis.

Amy Bradshaw, PhD
Assistant Professor, Medical University of South Carolina, Charleston, SC

Dr. Amy Bradshaw is an Assistant Professor of Medicine at the Medical University of South Carolina. She attended
the University of California, San Diego where she received a BA degreein Molecular Biology. She received her
Ph.D. from the University of California, Santa Barbarain Molecular and Developmental Cell Biology. She com-
pleted her post-graduate training at the University of Washington, Seattle and the Hope Heart I nstitute, Seattle WA,
before accepting an Assistant Professor position at MUSC in 2003.
Dr. Bradshaw has an active research program in the area of collagen and the extracellular matrix. Her laboratory is
currently engaged in studies to elucidate important factors that regulate collagen deposition in cardiac disease.
ABSTRACT
SPARC, A Modulator of Extracellular Matrix Remodeling
Increases in collagen accumulation in the cardiac interstitium are associated with heart failure. Examination of human tissues and results
from studies using animal models have demonstrated a correlation between impaired diastolic function and excessive collagen deposition.
Therefore, elucidation of the mechanisms that control collagen production and assembly by cardiac fibroblasts is paramount to the devel-
opment of new strategies to alleviate some forms of diastolic heart disease. SPARC (Secreted protein acidic and rich in cysteine), a proto-
typic matricellular protein, has emerged as an essential regulator of collagen deposition. SPARC is a collagen-binding, counter-adhesive
protein implicated in the regulation procollagen interaction with cell-surface receptors in fibroblasts. We sought to determine whether the
absence of SPARC influences collagen deposition and remodeling in normal hearts and in a murine model of pressure-overload hypertro-
phy, trans-aortic congtriction (TAC). SPARC-null mice exhibit reduced levels of collagen in normal adult hearts. Pressure-overload in-
duced by TAC resultsin an increase in collagen deposition after four weeks of hypertrophy. Elevated collagen concentrations generated in
association with TAC correlate with the extent of hypertrophic response in wild-type (WT) and SPARC-null mice. However, in response
to TAC, WT hearts exhibit areduction in collagen soluble in high-salt, whereas SPARC-null mice demonstate a significant increase in
amounts of soluble collagen. We conclude that SPARC regulates collagen deposition and remodeling in the cardiac interstitium in normal
hearts and in those subjected to cardiac hypertrophy.
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Charleston Information

Taxi/shuttle Rates & Information for Charleston, SC
Taxi serviceis available curbside as you exit the Charleston International Airport Terminal
Building

Taxi Service

The meter fare for taxi departure from the airport is $2.25 per loaded mile with no additional
charge for the first two passengers. For each passenger in excess of two, afew of $12.00 per
passenger per trip will be charges.

Local taxi companies:
Charleston Black Cab Co—www.charlestonblackcabcompany.com- (843) 216-2627
Yellow Cab—www.yellowcab.com- (843) 577-6565

Desti natiqn: Contact: Contact:
Charleston Marriott Hotel Shan Ping Yu, MD, PhD Wendy Brant
170 L ockwood Blvd. SEPS 2008 Organizing Committee SCCP-MUSC Campus
Charleston. SC 29403 (843) 822-0238 280 Calhoun Street
(843) 723-3000 QF307A

Charleston, SC 29425
(843) 792-8234

Recommended Attractions:

Visitors Center—www.charlestoncvb.com
Charleston Museum—
www.charlestonmuseum.org
Battery
Charleston City Market
Museum Mile
Rainbow Row
Waterfront Park
Discovery Charleston—www.discovercharleston.com
National Register— Historic Charleston
www.nps.gov/history/nr/travel/Charleston/charhd.htm
Original Charleston Walks- www.charlestonwalks.com
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