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3. Co-P.l.  H. Peter Spielmann (P1), “Synthetic Probes of Protein Prenylation”.
NIH R01 2002-2006 GM66152.

4. Co-P.1. J. Satin (PI), “Mechanisms of long-term Cardiac lon Channel Regulation”.
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9. Crick, D.C., Suders, J., Kluthe, C.M., Andres, D.A., and Waechter, C.J. (1995) Selective Inhibition of
Cholesterol Biosynthesis in Brain Cells by Squalestatin. Journal of Neurochemistry, 65, 1365-1373.
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Finlin, B.S., Kadono-Okuda, K., Guo, N., and Andres, D.A. (2000) Rem2 a New Member of the
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and Ras. Journal of Biological Chemistry, 275, 26914-26924.

Than, C., Morimoto, H., Williams, P.G., Chehade, K. A. H., Andres, D.A., and Spielmann H. P. (2001)
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Finlin, B.S., Gau, C-L, Murphy, G.A., Shao, H., Kimel, T., Seitz, R.S., Chiu, Y-F., Botstein, D., Brown,
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Andres, D. A, Crick, D. C., Finlin, B. S., and Waechter, C. J. (2002) The Metabolic Labeling and Analysis
of Isorenylated Proteins. In: Protein Purification Handbook 2™ Edition, Chapter 95. Ed. Walker, J. M.

Spencer M., Shao, H., Tucker, H.M., and Andres D.A. (2002) Nerve growth factor-dependent activation of
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by the Rit GTPase. Journal of Biological Chemistry, 277, 20160-20168.

33. Chehade, K. A. H., Kiegiel, K., Isaacs, R. J., Pickett, J. S., Bowers, K. E., Fierke, C. A., Andres, D. A. and
Spielmann, H. P. (2002) Photoaffinity Analogs of Farnesyl Pyrophosphate Transferable by Protein
Farnesyl Transferase, Journal of the American Chemical Society, 124(28), 8206-8219.

34. Hynda, D.L., Spencer, M.L., Andres, D.A., and Snow, D.M. (2003) Rit promotes MEK-independent neurite
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35. Finlin, B.S. Crump, S., Satin, J., and Andres, D.A. (2003) Regulation of Voltage-gated Calcium Channel
Activity by the Rem and Rad GTPases. Proceedings of the National Academy of Sciences USA,
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Extracellular Signal-Regulated Kinases Regulate Dendritic Growth in Rat Sympathetic Neurons.
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41. Finlin, B. S., Mosely, A. L., Crump, S. M., Correll, R. N., Ozcan, S., Satin, J., and Andres, D.A. (2005)
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Biological Chemistry, 280(51), 41864-41871.
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45. Andres, D.A., Crump, S. M., Correll, R. N., Satin, J., and Finlin, B. S. (2005) Analyses of Rem/RGK
Signaling and Biological Activity. Accepted: Methods in Enzymology Vol. 407.
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BOOK CHAPTERS

Andres, D. A., Crick, D. C., Finlin, B. S., and Waechter, C. J. (1999) Rapid Identification of Cysteine-
Linked Isoprenyl Groups By Metabolic Labeling with [*H]Farnesol and [*H]Geranylgeraniol. In: Protein
Lipidation Protocols, Methods in Molecular Biology Vol. 116, 107-123. Ed. Gelb, M. H.

Andres, D. A. (2000) Expression cloning to identify monomeric GTP-binding proteins by GTP overlay.
Methods in Enzymology. 332, 203-210.

Andres, D. A. (2000) Expression cloning of novel prenylated proteins. Methods in Enzymology. 332,
195-202.

Andres, D. A., Crick, D. C., Finlin, B. S., and Waechter, C. J. (2002) The Metabolic Labeling and
Analysis of Isorenylated Proteins. In: Protein Purification Handbook 2™ Edition, Chapter 95. Ed. Walker, J. M.

Andres D. A. (2003) Non-radioactive Methods for Detecting Activation of Ras-related Small G
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Channel Alpha-subunit and Protein Kinase Inhibitors Modulate the Rem-Mediated Regulation of Current.
Manuscript submitted to American Journal of Physiology.

Shi, G.,-X. and Andres, D.A. (2006) A Novel cAMP-dependent Epac-Rit Signaling Pathway
Contributes to PACAP38-mediated Neuronal Differentiation. Manuscript submitted to Molecular and Cellular
Biology.

Lein, P.J., Guo, X., Shi, G.-X., Moholt-Siebert, M., and Andres, D.A. (2006) The Novel GTPase Rit
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2000 Ras proteins, Signal Transduction and Cancer. Nephrology/Bone-Mineral Metabolism Division,
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2001 Regulation of Angiogenesis by the Rem GTPase. Conference on Invasion and Metastasis,
International Institute of Anticancer Research, Kapandriti Greece, June 15.

2001 Role of the Rit GTPase in transformation and differentiation. 6" World Congress on Advances in
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2002 Regulation of Neuronal Survival and Differentiation by the Rit GTPase. Indiana University School
of Medicine, Indianapolis, IN, September 23, 2002.

2003 Regulation of Neuronal Survival and Differentiation by the Rit GTPase. Case Western Reserve
University Department of Physiology and Biophysics, School of Medicine, Cleveland, OH, April 28,
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2003 Rem GTPase Regulates Cardiac Ca Current Expression. American Heart Association National
Meeting, Orlando, FL, November 11, 2003.

2004 RGK GTPases: Novel Regulators of Calcium Channel Function. National Institute on Aging,
National Institutes of Health, Baltimore, MD, November 2004.

2004 Analysis of a Ca2+ Channel B-Subunit, AID, and Rem GTPase Regulatory Complex. American
Heart Association National Meeting, New Orleans, LA, November 8, 2004.
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Research Overview

Cells are highly responsive to signals from their environment. These signals include growth factors, hormones,
or even neuronal firing. The sensing and processing of these signals are carried out by molecular circuits within
the cell which detect, amplify and integrate these environmental cues into a specific response. Ras-related GTP-
binding proteins function as GTP/GDP- regulated “switches” and are widely utilized in the cellular response
pathways. Ras family proteins respond to extracellular stimuli by exchanging GTP for bound GDP, thereby
triggering intracellular signaling cascades through their GTP-dependent interaction with a variety of target
molecule(s) to produce a characteristic cellular effect. My laboratory is interested in deciphering the role of Ras
GTPases in various cellular paradigms, as Ras family G-proteins play key roles in the ontogency of cancer,
diabetes, and heart disease as well as the processes of neuronal survival and axonal growth. Because we have
studied the function of several GTPases in some detail, 1 will review some of our findings in this area and
briefly outline our current research interests.

Regulation of Neuronal Survival by the Rit and Rin GTPases.

Aberrant cell death (apoptosis) contributes to various neurodegenerative disorders including stroke, epilepsy,
and Alzheimer's disease. Elaborating the signal transduction mechanisms that regulate neuronal survival is thus
important for understanding both basic biology and for therapeutic intervention. Neurotrophins (nerve growth
factors) potently stimulate neuronal survival in part by activating members of the Ras small GTP-binding
protein family, which function to translate and direct neurotrophin-initiated signals into multiple signaling
pathways. We have discovered a novel, evolutionarily conserved group of Ras-related proteins (Rit and Rin)
that are regulated by neurotrophins and direct neural pro-survival signaling cascades. Through the combined
use of biochemistry, molecular biology, and genetic approaches, we continue to examine the function of these
unique regulators of neuronal survival with the goal of applying this knowledge toward the treatment of
neurodegenerative disease.

Spencer M., Shao, H., Tucker, H.M., and Andres D.A. (2002) NGF-dependent activation of the small GTPase Rin. J. Biol. Chem.
227, 17605-15.

Spencer, M., Shao, H. and Andres, D.A. (2002) Induction of neurite outgrowth in pheochromocytoma cells by the Rit GTPase. J.
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Requlation of Calcium Channel Function by the Rem/Rem?2 GTPases.

Voltage-dependent calcium channels (VDCCs) regulate the flow of Ca** ions across cellular membranes as a
function of membrane potential. This calcium influx serves to regulate a variety of cellular functions, including
muscle contraction, endocrine secretion, and synaptic transmission. Because of this, their regulation is of
critical importance to the control of cellular activity. This is highlighted by the finding that calcium dysfunction
accompanies disease progression such as in cardiac hypertrophy and diabetes. We have recently identified a
novel mechanism for regulating voltage-dependent calcium channel function. These data provide evidence that
the Ras-related GTPase Rem regulates calcium channel activity in cardiac and skeletal muscle to regulate
contraction while the Rem2 G-protein functions to control both insulin secretion from pancreatic B-islet cells
and neural transmission in the brain. These studies indicate that Rem and Rem2 proteins play a critical role in
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regulating calcium channel function, and that modulating Rem/Rem2 activity may provide a unique approach to
treating diseases as diverse as heart failure and diabetes.
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Characterization of a novel breast cancer tumor suppressor.

Breast cancer is one of the most common malignancies in the United States, affecting one in nine women. The
high mortality rate associated with the disease is related to the ability of breast cancer cells to metastasize
beyond the mammary gland and invade distant sites while the primary tumor is small and undetected. The
progression of carcinogenic breast cells to a metastatic phenotype is typified by both genetic alterations but also
by changes in gene expression that result in loss of normal cellular regulation. We have used gene microarray
analysis to identify a unique Ras-superfamily gene, termed RERG whose expression is down regulated or lost
in a significant percentage of primary breast tumors with a metastatic phenotype and a poor clinical prognosis.
Importantly, elevated RERG expression in human breast tumors is associated with a slow rate of proliferation
and a better prognosis for these cancer patients. In addition, we have demonstrated that expression of RERG in
breast carcinoma cells results in a significant inhibition of cell growth and tumor formation. Taken together,
these studies indicate that RERG acts to suppress uncontrolled cell proliferation, and that the loss of RERG
contributes to breast cancer through the loss of a critical negative regulator of tumor cell growth. Our long-term
goal is to understand the molecular details of how RERG controls breast tumor growth. We expect that these
studies will provide fundamental insight into the progression of breast cancer and may eventually lead to novel
treatment strategies.
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Design and evaluation of anti-cancer therapeutics.

In an ongoing collaboration with Dr. Peter Spielmann (Univ. Kentucky), we are involved in drug discovery
efforts to target the protein Ras for cancer treatment. Whereas normal Ras function is required for proper cell
growth, deregulated activity is linked to uncontrolled cell proliferation. Indeed, Ras genes are the most
commonly mutated oncogenes in human cancer, and their malfunction is a critical mechanism driving over half
of all human cancers. Ras proteins must be attached to the cell membrane in order to function, and this
attachment requires modification by an unusual lipid called a farnesyl isoprenoid. Although the basis for this
requirement in Ras protein function is not yet completely understood, a recent exciting development is that the
enzyme responsible for the attachment of this lipid, farnesyl transferase (FTase), has become the target for a
novel class of potential anticancer chemotherapeutic agents called FTase inhibitors. The mechanism of action
for these drugs has turned out to be unexpectedly complex. We are involved in the design of a series of novel
FTase inhibitors, and are characterizing the basis for their tumor inhibitory properties.
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