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Education

1977

A.B. in Physics, Oberlin College, Oberlin, Ohio

1985

Ph.D. in Physiology, Yale University, New Haven, Connecticut 

1984-1985
Postdoctoral Fellow with William S. Agnew, Yale University, Department of Physiology

1985-1988
Postdoctoral Fellow with Richard W. Tsien, Yale University, Department of Physiology

Employment History

1977-1979
Research Assistant for Christopher Miller, Department of Biochemistry, Brandeis University

1988-1994
Assistant Professor, Departments of Pharmacology and Physiology, UNC-CH

1994-2002
Associate Professor, Depts of Pharmacology and Cell & Molecular Physiology, UNC-CH

2002-2009
Professor, Departments of Pharmacology and Cell & Molecular Physiology, UNC-CH

1988-2009
Faculty Member, Curriculum in Neurobiology, UNC-CH

1994-2005
Faculty Member, Program in Molecular and Cellular Biophysics, UNC-CH

1995-1999 Director of Graduate Studies, Department of Pharmacology, UNC-CH.  

P.I. of Training Grant “Predoctoral Training in Pharmacological Sciences”

2005-2006
Benedict Distinguished Visiting Professor of Biology, Carleton College, Northfield, MN

2006-2009
Director, Curriculum in Neurobiology, UNC-CH.  

P.I. of Training Grant “Research Training in the Neurosciences”

2009-present
Professor, Department of Biology, Earlham College, Richmond, Indiana

Previous Grant Support

1988-1993
NIH R29 NS26660 “Reconstitution of Neuronal Calcium Channels”

1989-1993
American Heart Association Grant-in-Aid “Reconstitution of Cardiac Calcium Channels”

1993-1998
NIH R01 HL 49449 “Modulation of Cardiac Calcium Channels in vitro” 
1994-1996
Hoechst Celanese Corporation, Basic Neuroscience Research Discovery Grant “Does Alzheimer's -amyloid protein form ion channels?” 
1998-2003
NIH P01 HL27430 “Mechanisms of Sudden Cardiac Death.  Project 3: Modulation of Cardiac L- Type Calcium Channels” 
1998-2003
NIH R01 NS37317 “Reconstitution of Neuronal Nicotinic ACh Receptors”
2000-2003
NIH R01 NS37317-03S1 “Reconstitution of Neuronal Nicotinic ACh Receptors” (Minority Supplement for D. Eddins)  
2004-2009
NIH R01 DA017882 “Agonist-driven conformational changes in nAChRs”

Awards and Honors
1990-1995
American Heart Association Established Investigatorship Award

2007

Teacher-Mentor Award (with Matthew Sternfeld), Society for Neuroscience

2007

Finalist for University Professor of Distinguished Teaching Award (one awardee per 3 years)

Current Teaching Activities (Earlham College)
Cells, Genes, and Inheritance (BIOL 112)

Cell Physiology (BIOL 341)

Anatomy and Physiology: Excitable Cells (BIOL 345)

Anatomy and Physiology: Metabolism and Endocrinology (BIOL 347)

Previous Teaching Activities (University of North Carolina at Chapel Hill)

Medical Physiology – 20 years

Medical Pharmacology – 11 years

Cellular and Molecular Neurobiology – 15 years

Introduction to Molecular Pharmacology – 7 years

Previous Teaching Activities (Carleton College)
Neurobiology  – 1 year

Animal Physiology  – 1 year

Introductory Biology (Energy Flow in Biological Systems) – 1 year 

Invited Lectures (since 1990)

1990

William and Mary College, Department of Biology

1991

Duke University, Department of Pharmacology

1993

Brown University, Department of Pharmacology



Hoechst-Roussel Pharmaceuticals, Molecular Neurobiology, Somerville, NJ

1994

Johns Hopkins University, Department of Physiology



Pembroke State University, Partnership for Minority Access to Doctoral Degrees

1995

Laboratory Instructor and Lecturer, Marine Biological Laboratory (MBL), Neurobiology Course, Electrophysiology Section

1996

Laboratory Instructor and Lecturer, MBL, Neurobiology Course, Electrophysiology Section

1997

Guest Lecturer, MBL, Neurobiology Course, Electrophysiology Section

1998

Guest Lecturer, MBL, Neurobiology Course, Electrophysiology Section



University of North Carolina at Chapel Hill, Department of Biology

1999

Guest Lecturer, MBL, Neurobiology Course, Electrophysiology Section

2000

Louisiana State University Health Sciences Center, Department of Pharmacology

2001

Sphinx Pharmaceuticals, Research Triangle Park, NC

2004

University of North Carolina at Chapel Hill, Neuroscience Center

2006

Carleton College, Department of Biology

2006

Eastern Carolina University, Brodie School of Medicine, Department of Biochemistry & Molecular Biology

2006

National Institute of Environmental Health Sciences (NIEHS), Laboratory of Neurobiology

2007

Oberlin College, Neuroscience Department

2008

University of Richmond, Department of Biology

Professional Activities

Grant review committees:

1993

American Heart Association (NC Affiliate) Research Review Committee

1993

Ad hoc reviewer, NIH Study Section (Clinical Sciences II; NRSA Applications)

1995 American Heart Association (NC Affiliate) Research Review Committee

1999 Ad hoc reviewer, Program Project Grant review committee, NHLBI

1999-2003 Member of  National Institute of Neurological Diseases and Stroke (NINDS) Study Section (NSD-C)

Symposia organized:

2000
ASPET/ASBMB Meeting, Boston, MA, “Regulation of cardiac calcium channels by arachidonic acid and its metabolites” 

Ad hoc reviewer: 

Molecular Pharmacology, Biophysical Journal, Journal of Pharmacology and Experimental Therapeutics, Journal of Biological Chemistry, Journal of General Physiology, Neuron, Nature Structural Biology, American Journal of Physiology (Cell Physiology), Journal of Physiology (London)
University Activities (UNC-CH)
1990-1993
Graduate Program Admissions Committee, Department of Pharmacology

1992-1993
Faculty search committee, Department of Pharmacology

1992-1995
Graduate Education Executive Committee, Department of Pharmacology

1993-1994
Committee on Medical Education, Department of Pharmacology

1994-1996
Program Committee, Program in Molecular and Cellular Biophysics

1995-1997
Chairman, Graduate Program Admissions Committee, Department of Pharmacology

1995-1999
Chairman, Graduate Education Executive Committee, Department of Pharmacology

1995-1998
Graduate Program Admissions Committee, Department of Pharmacology

1996-1998
Executive Committee, UNC Neuroscience Center

1997-1998
Search Committee, Director of UNC Neuroscience Center 

1997-1999
Program Advisory Committee, IBMS (Interdisciplinary Biomedical Science) Program

1998-1999
Faculty search committee, Department of Pharmacology

1998-2002
Advisory Committee, Royster Society of Fellows, UNC-CH Graduate School

1998-2004
Administrative Board and Fellowships Committee, UNC-CH Graduate School

1998-2004
Graduate Education Executive Committee, Department of Pharmacology

2003-2004
Post-Tenure review committee, UNC-CH School of  Medicine

1998-present
Academic Program Committee, SPIRE (a postdoctoral research/minority education program)

2005-present
Executive Committee, Neurobiology Curriculum

2006-present
Executive Committee, Biological and Biomedical Sciences Program 
Graduate Students, Programs, and Dissertation Titles

1995 Patricia Koplas, Neurobiology. Desensitization of the capsaicin-activated current of dorsal root ganglion neurons.

1995 Claire Townsend, Pharmacology.  Characterization of a chloride channel from cardiac sarcoplasmic reticulum.

1998 Aaron Kitzmiller, Neurobiology,  Characterization of kinetic instability in the large-conductance calcium-activated K+ channel from rat brain.

1998 Lisa Lyford, Pharmacology. Characterization of 7 neuronal nicotinic acetylcholine receptors.

2000
Jianyong Chen, Physiology.  Inhibition of cardiac L-type calcium channels by epoxyeicosatrienoic acids.

2003 
Donnie Eddins, Pharmacology.  Divalent cation regulation of neuronal 7 nicotinic acetylcholine receptors.

~2010
Sean Barron, Neurobiology. Mechanisms of positive allosteric modulation of neuronal 7 nicotinic receptors 

Laboratory Projects with Undergraduate and Medical Students

1995 Erin Kimbrell (College of the Holy Cross).  Ion channels formed in planar lipid bilayers by Alzheimer’s amyloid protein.

1998
Michael Casey (University of North Carolina School of Medicine).  Construction and characterization of the S2’T mutation of 7 neuronal nicotinic acetylcholine receptors.

1999 Sarah Tanguay (Bowdoin College).  Modulation of the pharmacological properties of 7 neuronal nicotinic acetylcholine receptors expressed in Xenopus oocytes by extracellular divalent cations.

1999 Amy Henriott (Emory University).  Inhibition of cardiac L-type Ca channels expressed in Xenopus oocytes by epoxyeicosatrienoic acids.  

2001
RosaLinda Miyares (Macalester College).  Does Ca2+ influx through nicotinic ACh receptors desensitize capsaicin receptors (VR1) in oocytes?

2001
Jill Pruszka (University of Wisconsin – Whitewater).  Ca2+-dependent modulation of agonist activation of L255T 7 nicotinic ACh receptors.

2002
Juliet Klasing (University of North Carolina School of Medicine).  Modulation of 7 neuronal nicotinic acetylcholine receptors by Alzheimers -amyloid protein.

2006
Rafiq Huda (Carleton College). Activation-driven conformational mobility of V77 and S185, residues in or near the ACh-binding pocket of 7 nicotinic receptors.
2006
Jennifer See (Carleton College). Agonist-, antagonist-, and allosteric modulator-driven conformational changes at postion Q47 and E44 of 7 nicotinic receptors.
2007
Ben Otopalik (Carleton College). Effects of the L9'T mutation in the transmemberane domain of 7 nicotinic receptors on conformational changes in the extracellular ligand-binding domain.

2007
Vanessa Richards (Oberlin College). Influence of electrostatics on cysteine modification of 7 nicotinic receptors.

Publications

Refereed Journals

1. 
Miller, C. and Rosenberg, R.L. (1979). A voltage-gated cation channel from fragmented sarcoplasmic reticulum. Effects of transition metal ions. Biochemistry 18, 1138-1145.

2. 
Miller C. and Rosenberg, R.L. (1979). Modification of a voltage-gated K+-channel from sarcoplasmic reticulum by a pronase-derived specific endopeptidase. J. Gen. Physiol. 74, 457-478.

3. 
Coronado, R., Rosenberg, R.L. and Miller, C. (1980). Ionic selectivity, saturation, and block in a K+-selective channel from sarcoplasmic reticulum. J. Gen. Physiol. 76, 425-446.

4. 
Rosenberg, R.L., Tomiko, S.A. and Agnew, W.S. (1984). Reconstitution of neurotoxin-modulated ion transport by the voltage-regulated sodium channel isolated from the electroplax of Electrophorus electricus. Proc. Natl. Acad. Sci. USA 81, 1239-1243.

5. 
Rosenberg, R.L., Tomiko, S.A. and Agnew, W.S. (1984). Single-channel properties of the reconstituted voltage-regulated Na channel isolated from the electroplax of Electrophorus electricus. Proc. Natl. Acad. Sci. USA 81, 5594-5598.

6. 
Tomiko, S.A., Rosenberg, R.L., Emerick, M.C. and Agnew, W.S. (1986) A fluorescence assay for neurotoxin-modulated ion transport by the reconstituted voltage-activated Na channel from eel electric organ. Biochemistry 25, 2162-2174.

7. 
Rosenberg, R.L., Hess, P., Reeves, J.P., Smilowitz, H. and Tsien, R.W. (1986). Calcium channels in planar lipid bilayers: Insights into mechanisms of ion permeation and gating. Science 231, 1564-1566.

8. 
Rosenberg, R.L., Hess P. and Tsien, R.W. (1988). Cardiac calcium channels in planar lipid bilayers. L-type channels and calcium-permeable channels open at negative membrane potentials. J. Gen. Physiol. 92, 27-54.

9. 
Rosenberg, R.L. and Chen, X.-h. (1991) Characterization and localization of two ion-binding sites within the pore of cardiac L-type calcium channels. J. Gen. Physiol. 97, 1207-1226.

10. Tsai, L.-M., Dillard, M., Rosenberg, R.L., Gaido, M.L., Falk, R.J., and Finn, A.L. (1991) Reconstitution of an epithelial chloride channel: Conservation  of the channel from mudpuppy to man. J. Gen. Physiol. 98, 723-750.

11. Wang, Y. and Rosenberg, R.L. (1991) Ethaverine, a derivative of papaverine, inhibits cardiac L-type calcium channels. Molec. Pharmacol. 40, 750-755.

12. Hijioka, T., Rosenberg, R.L., Lemasters, J.J., and Thurman, R.G. (1992) Kuppfer cells contain voltage-dependent calcium channels. Molec. Pharmacol. 41, 435-440

13. Rosenberg, R.L. and East, J.E. (1992) Cell-free expression of functional Shaker potassium channels. Nature 360, 166-169.

14. Wang, Y., Townsend, C., and Rosenberg, R.L. (1993) Regulation of cardiac L-type Ca channels in planar lipid bilayers by G-proteins and protein phosphorylation. Am. J. Physiol. 264 (Cell Physiol. 33), C1473-C1479.

15. Haack, J.A. and Rosenberg, R.L. (1994) Calcium-dependent inactivation of L-type calcium channels in planar lipid bilayers.  Biophys. J. 66, 1051-1060.

16. Townsend, C. and Rosenberg, R.L.  (1995) Voltage-sensitive chloride channels from porcine cardiac sarcolemma.  J. Membrane Biol. 147, 121-136.

17.  Liu, Q.-Y. and Rosenberg, R.L.  (1996) Activation and inhibition of reconstituted cardiac L-type calcium channels by palmitoyl-L-carnitine. Biochem. Biophys. Res. Commun. 228, 252-258

18. Koplas, P.A., Rosenberg, R.L., and Oxford G.S. (1997) The role of calcium in the desensitization of capsaicin responses in rat dorsal root ganglion neurons.  J. Neuroscience 17, 3525-3537.

19. Desai, S. A. and Rosenberg, R.L. (1997) Pore size of the malaria parasite’s nutrient channel.  Proc. Natl. Acad. Sci. USA 94, 2045-2049.

20. Chen, J., Capdevila, J.H., Zeldin, D.C., and Rosenberg, R.L. (1999) Inhibition of cardiac L-type calcium channels by epoxyeicosatrienoic acids.  Molec. Pharmacol. 55, 288-295.
21.  Lyford, L.K. and Rosenberg, R.L.  (1999) Cell-free expression and functional reconstitution of homo-oligomeric 7 nicotinic acetylcholine receptors into planar lipid bilayers. J. Biol. Chem. 274, 25675-25681.

22.  Liu, Q.-Y. and Rosenberg, R.L. (2001) Stimulation of reconstituted cardiac L-type calcium channels by extracellular ATP.  Am. J. Physiol. (Cell Physiol.) 280, C1107-C1113.

23. Qu, W., Bradbury, J.A., Tsao, C.-C., Maronpot, R., Harry, J.G., Davis, L.S., Breyer, M.D., Falck, J.R., Chen, J., Rosenberg, R.L. and Zeldin, D.C. (2001) Cloning, characterization, and functional significance of CYP2J9, a new mouse cytochrome P450 arachidonic acid -1 hydroxylase abundant in brain. J. Biol.Chem 276, 25467-25479.

24. Eddins, D., Lyford, L.K., Desai, S.A., and Rosenberg , R.L. (2002) Permeant but not impermeant divalent cations enhance the activation of non-desensitizing 7 nicotinic receptors.  Am. J. Physiol. (Cell Physiol.) 282, C796-C804.

25.  Lyford, L.K., Lee, J.W., and Rosenberg, R.L.  (2002) Low affinity Ca2+ and Ba2+ binding sites in the pore of  7 nicotinic acetylcholine receptors. Biochim. Biophys. Acta 1559, 69-78.

26.  Eddins D.E., Sproul, A.D., Lyford, L.K., McLaughlin, J.T., and Rosenberg, R.L. (2002) Glutamate 172, essential for modulation of L247T 7 ACh receptors by Ca2+, lines the extracellular vestibule. Am. J. Physiol. Cell Physiol. 283, C1454-C1460.

27. Lyford, L.K., Sproul A.D., Eddins, D., McLaughlin, J.T., and Rosenberg, R.L. (2003). Agonist-dependent conformational changes in the extracellular domain of 7 nicotinic ACh receptors. Molec. Pharmacol. 64: 650-658.

28. Olesky, M., Zhao, S., Rosenberg, R.L., and Nicholas, R.A. (2006) Porin-mediated antibiotic resistance in Neisseria gonorrhoeae: Ion, solute, and antibiotic permeation through PIB proteins with penB mutations. J. Bacteriol. 188, 2300-2308.
29. McLaughlin, J.T., Fu, J., Sproul, A.D., and Rosenberg, R.L. (2006) Role of the outer  sheet in divalent cation modulation of 7 nicotinic receptors. Molec. Pharmacol. 70, 16-22.
30.
McLaughlin, J.T., Fu, J., and Rosenberg, R.L. (2007) Agonist-driven conformational changes in the inner sheet of 7 nicotinic receptors. Molec. Pharmacol. 71, 1312-1318.
31. McLaughlin, J.T., Barron, S.C., See, J.A., and Rosenberg, R.L. (2009) Conformational changes in 7 acetylcholine receptors underlying allosteric modulation by divalent cations. BioMed Central Pharmacology 9, 1-13.
32. Barron, S.C., McLaughlin, J.T., See, J.A., Richards, V.L., and Rosenberg, R.L. (2009) The 7 nicotinic receptor allosteric modulator, PNU-120596, causes conformational changes in the extracellular ligand binding domain similar to acetylcholine. Molec. Pharmacol. 76, 253-263.
Non-Refereed Journals

1. 
Agnew, W.S., Miller, J.A., Ellisman, M.H., Rosenberg, R.L. and Tomiko, S.A. (1983). The voltage-regulated sodium channel from the electroplax of Electrophorus electricus. Cold Spring Harbor Symposium on Quantitative Biology; "Molecular Neurobiology" 48, 165-179.

2. 
Agnew, W.S., Tomiko, S.A., Rosenberg, R.L., Emerick, M.C., and Cooper, E.C. (1986).  The structure and function of the voltage-sensitive Na channel. Ann. N.Y. Acad. Sci. 479, 238-256.

3. 
Rosenberg, R.L., Isaacson, J.S. and Tsien, R.W. (1989). Solubilization, partial purification, and properties of omega-conotoxin receptors associated with voltage-dependent calcium channels from rat brain synaptosomes. Ann. N.Y. Acad. Sci. 560, 39-52.

Contributions to Books

1. 
Agnew, W.S., Rosenberg, R.L. and Tomiko, S.A. (1986). Functional reconstitution of the voltage-regulated sodium channel from Electrophorus electricus. In "Ion Channel Reconstitution" (C. Miller, ed.), Plenum Publishing Corp., New York, pp. 307-335.

2. 
Tsien, R.W., Fox, A.P., Hess, P., McCleskey, E.W., Nilius, B., Nowycky, M.C. and Rosenberg, R.L. (1987). Multiple types of calcium channels in excitable cells. In "Proteins in Excitable Membranes" (B. Hille and D.M. Fambrough, eds.), Society of General Physiologists Series, Vol. 41, pp. 167-187.

3. 
Tsien, R.W., Hess, P., McCleskey, E.W., and Rosenberg, R.L. (1987). Calcium channels: Mechanisms of selectivity, permeation and block. Ann. Rev. Biophys. Biophys. Chem. 16, 265-290. 

4. 
Rosenberg, R.L., McCleskey, E.W., Hess, P. and Tsien, R.W. (1988). Cardiac calcium channels: Pore size and symmetry of energy profile. In "Molecular Biology of Ion Channels" (Agnew, W.S., Claudio, T. and Sigworth, F.J., eds.), Current Topics in Membranes and Transport, Vol. 33, Academic Press Inc., San Diego, pp. 393-413.

5. 
Agnew, W.S., Cooper, E.C., James, W.M., Tomiko, S.A., Rosenberg, R.L., Emerick, M.C., Correa, A.M. and  Zhou, Z.-Y. (1988). Chemistry of voltage-sensitive sodium channels: Structure and function. In "Molecular Biology of Ion Channels"  (Agnew, W.S., Claudio, T. and Sigworth, F.J., eds.), Current Topics in Membranes and Transport, Vol. 33,  Academic Press, Inc., San Diego, pp. 329-365.

6. 
Hijioka, T., East, J., Rosenberg, R., Lemasters, J.J. and Thurman, R.G. (1991). Specific binding of nitrendipine to isolated liver cells. Cells of the Hepatic Sinusoid, Vol. 5. (Wisse, E., Knook, D.L., and McCuskey, R.S. eds.), The Kupffer Cell Foundation. 

7. 
Lyford, L.K. and Rosenberg, R.L. (2003). Reconstitution in planar lipid bilayers of ion channels synthesized in ovo and in vitro. Planar Lipid Bilayers (BLMs) and Their Applications (H.T. Tien and A. Ottova-Lietmannova, eds.). Membrane Science and Technology Series, Vol. 7.  Elsevier Press, Amsterdam.

Abstracts (past 5 years)

34. Lyford, L.K., Sproul, A.D., Eddins, D. McLaughlin, J.T., and Rosenberg, R.L. (2003) Agonist-induced conformational changes in the vestibule of 7 nicotinic ACh receptors.  Biophys. Soc. Abstracts.
35. Barron, S.C., Fu, J., McLaughlin, J.T., and Rosenberg, R.L. (2007) PNU-120596, a positive allosteric modulator of α7 nicotinic acetylcholine receptor, causes conformational changes in the inner-beta sheet similar to those caused by agonists. Biochemical Pharmacology 74, 1.19.

36. Barron, S.C., Fu, J., McLaughlin, J.T., and Rosenberg, R.L. (2007) PNU-120596, a positive allosteric modulator of α7 nicotinic acetylcholine receptor, causes conformational changes in the inner-beta sheet similar to those caused by agonists. Soc. for Neurosci. Abstracts. 39.17

37. Barron, S.C., Temple, B.R., See, J.A., Rosenberg, R.L. and McLaughlin J.T. (2009) Homology models of the alpha 7 acetylcholine receptor based upon bacterial receptors: Comparison of experimental and in silico derived data. Soc. for Neurosci. Abstracts. (in press)
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