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A. Personal Statement
Bruce Freeman, Ph.D investigates eukaryotic cell production and actions of reactive inflammatory and signal transduction mediators, thus revealing fundamental mechanisms of redox signaling and tissue pathobiology. These findings promise new therapeutic strategies for acute inflammation, respiratory disorders, diabetes, atherosclerosis, hypertension and other vascular diseases. His laboratory pioneered the concept that nitric oxide has cell signaling and pathogenic actions modulated by reaction with superoxide, yielding the oxidizing and nitrating species peroxynitrite. His laboratory also discovered that nitric oxide-dependent reactions with unsaturated fatty acids yield nitro-faaty acid derivatives that manifest potent metabolic and anti-inflammatory signaling actions via regulating receptor and transcription factor-dependent signaling reactions. His discovery of nitric oxide reactions with products of eicosanoid synthesis, oxidases and peroxidases has also revealed clinically-significant mechanisms of catalytic nitric oxide consumption that occur during inflammation. His most current observations of peroxynitrite, peroxidase and nitro-fatty acid-induced post-translational protein modification further underscore the significance of redox reactions in the regulation of cell and organ function. The current research proposal extends this theme of investigation into issues related to heart failure.
B. Positions and Honors
Positions and Employment

1982-1985
Assistant Professor, Dept. of Medicine, Duke University, Durham, NC
1985-1990
Associate Professor, Depts. of Anesthesiology and Biochemistry, UAB
1990-2005
Professor, Depts. of Anesthesiology, Biochemistry and Molecular Genetics, UAB
1996-2005
Director, Center for Free Radical Biology, University of Alabama at Birmingham
2006
UPMC/Irwin Fridovich Professor and Chairman, Dept. of Pharmacology & Chemical Biology, University of Pittsburgh
Other Experience and Professional Memberships    
Member, American Association for the Advancement of Science, American Chemical Society, American Heart Association, American Society for Pharmacology and Experimental Therapeutics, American Society for Cell and Molecular Biology, Biochemical Society

Honors

1993
Fulbright Research Scholar, Departamento de Bioquimica, Facultad de Medicina, Universidad de la Republica,  Montevideo, Uruguay
1994-1996
President ,The Oxygen Society/Society for Free Radical Research                 

2003
Designated ISI Highly Cited Author – Biology and Biochemistry

2005
Professor Honora Causis, Facultad de Medicina, Universidad de la Republica,
Montevideo, Uruguay


2006 
Designated Irwin Fridovich Professor of Pharmacology & Chemical Biology
C. Selected Peer-reviewed Publications (From 180, see http://www.ISIHighlyCited.com)
Most relevant to the current application
1. Baker PRS, F Schopfer, Y Lin, T Cui, S Woodcock, C Batthyany, S Sweeney, MH Long, A Groeger, K Iles, LMS Baker, B Branchaud, Y Chen and BA Freeman.  Fatty acid transduction of nitric oxide signaling: Multiple nitrated unsaturated fatty acid derivatives exist in human blood and urine and serve as endogenous PPARγ ligand: Clinical identification and PPAR signaling activity of nitrated fatty acids.  J Biol Chem 280:42464-42475, 2005.  PMC2266087

2. Rudolph TK and BA Freeman.  Transduction of redox cell signaling by electrophile-protein reactions.  Science Signaling 2:1-12, 2009.  PMID:  19797270

3. Cole MP, TK Rudolph, NKH Khoo, UN Montanya, F Golin-Bisello, JW Wertz, FJ Schopfer, V Rudolph, SR Woodcock, S Bolisetty, MS Ali, J Zhang, YE Chen, A Agarwal, BA Freeman and PM Bauer.  Nitro-fatty acid inhibition of neointima formation after endoluminal vessel injury.  Circulation Research 105:965-972, 2009.  PMC2784279

4. Kansanan E, H-K Jyrkkänen, OL Volger, H Leinonen, AM Kivelä, S-K Häkkinen, SR Woodcock, FJ Schopfer, AJ Horrevoets, S Ylä-Herttuala, BA Freeman and A-L Levonen.  Nrf-2 dependent and independent responses to nitro-fatty acids in human endothelial cells:  Identification of heat shock response as the major pathway activated by nitro-oleic acid.  J Biol Chem 284:33233-33241, 2009.  PMC2785166
5. Rudolph V, TK Rudolph, FJ Schopfer, G Bonacci, SR Woodcock, MP Cole, PRS Baker, R Ramani and BA Freeman.  Endogenous generation and protective effects of nitro-oleate in a murine model of focal cardiac ischemia and reperfusion.  Cardiovascular Research, 2009, in press.  PMID:  19666678
Additional recent publications of importance to the field (in chronological order)
1. Beckman JS, TW Beckman, J Chen, PA Marshall and BA Freeman.  Apparent hydroxyl radical production by peroxynitrite: Implications for endothelial injury from nitric oxide and superoxide.  Proc Natl Acad Sci 87:1620-1624, 1990.  PMC53527

2. Rubbo H, R Radi, M Trujillo, R Telleri, B Kalyanaraman, S Barnes, M Kirk and BA Freeman.  Nitric oxide regulation of superoxide and peroxynitrite-dependent lipid peroxidation: formation of novel nitrogen-containing oxidized lipid derivatives. J Biol Chem 265:26066-26075, 1994.  PMID:7929318
3. White CR, V Darley-Usmar, M McAdams, WR Berrington, J Gore, JA Thompson, DA Parks, MM Tarpey and BA Freeman.  Circulating plasma xanthine oxidase contributes to vascular dysfunction in hypercholesterolemic rabbits. Proc Natl Acad Sci 93:8745-8749, 1996.  PMC8710942
4. Eiserich JP, M Hristova, CE Cross, AD Jones, BA Freeman, B Halliwell and A van der Vliet.  Myeloperoxidase-catalyzed formation of nitric oxide-derived inflammatory oxidants by neutrophils. Nature 391: 393-396, 1998.  PMID:9450756
5. O’Donnell VB, JP Eiserich, PH Chumley, MJ Jablonsky, NR Krishna, M Kirk, S Barnes, VM Darley-Usmar, and BA Freeman.  Nitration of unsaturated fatty acids by nitric oxide-derived reactive nitrogen species peroxynitrite, nitrous acid, nitrogen dioxide, and nitronium ion.  Chem Res Toxicol 12:83-92, 1999.  PMID:9894022

6. Baldus S, JP Eiserich, L Castro, RM Jackson, M Figueroa, P Chumley, W Ma, A Tousson, CR White, BA Freeman. Endothelial transcytosis of myeloperoxidase confers Specificity to vascular extracellular matrix proteins as targets of tyrosine nitration.  J Clin Invest 108:1759-1770, 2001.  PMC209464
7. Eiserich JP, S Baldus, M-L Brennan, W Ma, C Zhang, A Tousson, L Castro, AJ Lusis, WM Nauseef, CR White, and BA Freeman.  Myeloperoxidase:  A leukocyte-derived vascular ·NO oxidase.  Science 296:2391-2394, 2002.  PMID:12089442
8. Lim DG, Bloodsworth A, JP Eiserich, CR White, PH Chumley, S Sweeney, M Kirk, S Barnes, VB O’Donnell and BA Freeman.  Nitrolinoleate – A lipid signaling molecule generated from nitric oxide and reactive oxygen species:  Synthesis, characterization and bioactivity.  Proc Nat Acad Sci 99:15941-15946, 2002.  PMC138544

9. Schopfer F, Y Lin, P Baker, T Cui, M Garcia-Barrio, J Zhang, K Chen, Y Chen and BA Freeman.  Nitrolinoleic acid – an endogenous PPARγ ligand. Proc Nat Acad Sc, 102:2340-2345, 2005.  PMC548962
10. Batthyany C, FJ Schopfer, PR Baker, R Duran, LM Baker, Y Huang, C Cervenansky, BP Branchaud, BA Freeman. Reversible post-translational modification of proteins by nitrated fatty acids in vivo. J Biol Chem 281:20450-20463, 2006. PMC2169497
D. Research Support
Ongoing Research Support
2R01HL058115 - Freeman (PI)

06/01/08 –05/31/13
NIH/NHLBI


 

Redox Transduction of Nitric Oxide Signaling


The major goals of this project are to define redox reactions between nitric oxide and both the lipids and lipophilic antioxidants of vascular cell membranes and serum lipoproteins. Freeman is the PI of the project and is responsible for participating in all aspects of studies, data analysis and manuscript preparation.
NIH R01HL64937 - Freeman (PI)

04/01/05 – 03/31/10
Nitric Oxide-Dependent Oxidative Lung Injury



This project will define how the reactions occurring during hyperoxic lung injury lead to the formation of reactive species that regulate pulmonary metabolism. Freeman is the PI of the project and is responsible for participating in all aspects of studies, data analysis and manuscript preparation.
R01DK 079162 (Yang)









08/01/2009 – 07/31/2013





NIH









Subcontract with Univ. of Utah


Lipid Mediators in Renal Control of Blood Pressure during Metabolic Stresses





Nitrated fatty acids/PPARgamma in the control of renal and vascular functions

There are three specific aims:  1) to investigate the role of CD PPARγ in regulation of sodium excretion and Bp, 2) to investigate the renal PGD2/15d-PGJ2/PPARγ pathway, and 3) to investigate the role of PGES isoforms in regulation of Na excretion and Bp, in the common settings of a high fat diet and food starvation. The new information is expected to provide novel insights into the molecular mechanism underlying dysregulation of fluid metabolism in metabolic syndrome. Freeman is responsible for provision of synthetic nitro-fatty acids and HPLC-MS/MS analysis of nitro-fatty acid levels in cell and tissue samples from this study.
P30DK072506 (Frizzell)









08/18/2009-07/31/2010





NIH










Basic and Clinical Studies of Cystic Fibrosis

This program is comprised of three cores: Human airway cells and assays, Clinical studies and Imaging. These cores support a base of investigator-initiated funding from the NIH (R01 and other research project programs) and the CF Foundation. The primary goal is to provide infrastructure for translating basic science findings in CF to clinical studies. Freeman and Marsh Cole are conducting a pilot study evaluating the formation and actions of electrophilic fatty acids in animal models of cystic fibrosis. 
Completed Research Support
R01HL 58115-11 – (Freeman)

03/01/2006-05/31/2008


 
NIH/NHLBI


 
Nitric Oxide Regulation of Vascular Oxidant Injury
    
The major goals of this project were to define redox reactions between nitric oxide and both the lipids and lipophilic antioxidants of vascular cell membranes and serum lipoproteins.
R03 TW007431-04 – (Fogarty)

03/17/2006 – 02/28/2009

 

NIH 

 

Anti Inflammatory Properties of Cholesteryl Linoleate-Derived Nitrated Lipids

This study addressed the concept that the nitrated fatty acids generated by an oxidative milieu exert adaptive anti-inflammatory signaling actions. This project characterized and quantified the nitrated derivatives of cholesteryl linoleate in human plasma and LDL and examines the action of nitrated cholesterol esters in a rodent model of angiotensin II-induced oxidative stress. This award to the foreign collaborator provided no funding for the Freeman laboratory, but rather supported the activities of a former fellow, Homero Rubbo, PhD, Professor of Biochemistry, Universidad de la Republica in Montevideo, Uruguay.
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