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	Fellow
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A.	Personal Statement
I initially trained in microbiology and biochemistry; my doctoral dissertation focused on humoral innate immunity.   My interest in innate immunity transitioned to the characterization of antimicrobial effectors expressed in phagocytes, studies undertaken while a postdoc in Robert Lehrer’s lab.   These studies led to the discovery and characterization of α-, β-, and θ-defensins, microbicidal and immunomodulatory peptides expressed in myeloid and epithelial cells.   I continued this research while attending medical school and during my residency training in Clinical Pathology.   During my residency I held a faculty position in Hematology-Oncology and led an extramurally-funded program to characterize the structure and function of α-defensins and related innate immune molecules.  Our studies on innate immunity and immunoregulation have been continuously funded by NIH since 1986 and has resulted in 28 issued US Patents.   As Chair, I have led research intensive Pathology departments at UC Irvine (2000-2009) and Keck School of Medicine (2009-present).  


B.	Positions and Honors

Positions and Employment	
1985-89	Intern and Resident in Pathology, UCLA Center for the Health Sciences
1985-89	Assistant Professor of Medicine, UCLA School of Medicine
1989-93	Assoc. Prof. of Pathology and Microbiology & Molecular Genetics, UC Irvine
1993-95	Associate Vice Chancellor for Research, UC Irvine
1993-09	Professor of Pathology and Microbiology & Molecular Genetics, UC Irvine
1997-00       Vice Chair, Department of Pathology, UC Irvine
2000-09       Warren L. Bostick Professor and Chairman, Dept. of Pathology, UC Irvine
2009-           Professor & Chair, USC Keck School of Medicine
2009-           Member, USC/Norris Comprehensive Cancer Center
Honors	
1985	UCLA Alumni Association Award of Excellence
1985	Emil Bogen Research Prize, UCLA School of Medicine
1985	UCLA Chancellor's Marshal
1988	Western Society of Clinical Investigation
1993	UCI Athalie Clarke Senior Faculty Research Award
1994	American Society of Clinical Investigation
2000	Alpha Omega Alpha Medical Honor Society
2000	NIH MERIT Award
2001	Association of American Physicians
2005	UC Irvine “Forty Years of Innovation Award” 
2008	Dean’s Award for Excellence in Education (UC Irvine)
C.	Contribution to Science

Summary.  For nearly 30 years my laboratory’s research program has focused on the characterization and mechanisms of of defensins.  These studies were the first to identify and characterize the three defensin structural families known as α-, β-, and θ-defensins.  We and others have shown that α- and β-defensins bridge innate and adaptive immunity, in part by initiating pro-inflammatory sequences that activate lymphocytes and immature dendritic cells.  In recent years our laboratory has focused on θ-defensins, macrocyclic octadecapeptides, the only examples of cyclic proteins in animals.  Recent studies have demonstrated that θ-defensins, unlike their α- and β-defensin relatives, function to modulate pro-inflammatory sequences associated with chronic inflammation and cellular invasion.   Recent studies have disclosed mechanisms whereby θ-defensins block cellular invasion.   Ongoing studies demonstrate that the immunomodulatory properties of these macrocyclic peptides are likely to disclose new approaches to the treatment of inflammation associated oncogenesis and metastasis.  Since θ-defensins are not expressed in humans or other hominids, we propose the retro-evolutionary application of these peptides as novel therapeutics.  

Most significant contributions: 

Isolation and characterization of α-defensins.   The identity and structures of molecules responsible for oxygen-independent killing of ingested microorganisms was unknown prior to 1983 when we reported on the first members of this family, and in subsequent publications the structures and biological properties of the first defensin family.

Selsted, M.E., D.M. Brown, R.J. DeLange, and R.I. Lehrer.  1983.  Primary structures of MCP-1 and MCP-2, natural peptide antibiotics of rabbit lung macrophages.  J. Biol. Chem. 258: 14485-14489.
Selsted, M.E., S.S.L. Harwig, T. Ganz, J.W. Schilling, and R.I. Lehrer.  1985. Primary structures of three human neutrophil defensins.  J. Clin. Invest. 76: 1436-1439
Selsted, M.E., and S.S.L. Harwig. 1989. Determination of the disulfide array in the human defensin HNP-2: a covalently cyclized peptide. J. Biol. Chem.  264:4003-4007. 
Hill, C.P., J. Yee, M.E. Selsted, and D Eisenberg.  1991. Crystal structure of defensin HNP-3, an amphiphilic dimer: mechanisms of membrane permeabilization.  Science. 251:1481-1485. 

Isolation and characterization of β-defensins.  A second, evolutionarily-related group of peptides was identified, and structurally and functionally characterized. 

Selsted, M.E., Y.-Q. Tang, W.L. Morris, P.A. McGuire, M.J. Novotny, W. Smith, A. H. Henschen, J.S. Cullor.  1993.  Purification, primary structures, and antibacterial activities of -defensins, a new family of antimicrobial peptides from bovine neutrophils.  J. Biol. Chem. 268: 6641-6648. (erratum J. Biol. Chem. 271:16430, 1996)

Tang, Y.-Q. and M.E. Selsted.  1993. Characterization of the disulfide motif in BNBD-12, an antimicrobial -defensin peptide from bovine neutrophils.  J. Biol. Chem. 268:6649-6653. 

Zimmerman, G.R., P. Legault, M.E. Selsted, and A. Pardi.  1995.  Solution structure of bovine neutrophil -defensin-12: the peptide fold of the -defensins is identical to that of the classical defensins.  Biochemistry. 34:13663-13671.

Yount, N.Y., J. Yuan, A. Tarver, G. Diamond, P.A. Tran, J.N. Levy, C. McCullough, J.S. Cullor, C.L. Bevins, and M.E. Selsted.  1999.  Cloning and expression of bovine neutrophil -defensins. Biosynthetic profile during neutrophilic maturation and localization of mature peptide to novel cytoplasmic dense granules. J. Biol. Chem. 274:26249-26258. 


Isolation and characterization of θ-defensins.  We discovered θ-defensins, the only cyclic proteins expressed in the Animal Kingdom, in granulocytes of Old World monkeys and determined that they are not expressed in humans of other hominids.  We also determined the biosynthetic pathway of these octadecapeptides, a process involving the head-to-tail splicing of two nonapeptides. 

Tang, Y.-Q., J. Yuan, G. Ösapay, K. Ösapay, D. Tran, C.J. Miller, A. J. Ouellette, and M.E.Selsted. 1999.  A cyclic antimicrobial peptide produced in primate leukocytes the ligation of two truncated -defensins.  Science 286:498-502.  

Tran, D., P.A. Tran, Y-Q Tang, J. Yuan, T. Cole, and M.E. Selsted.  2002.  Homodimeric theta defensins from Rhesus macaque leukocytes. Isolation, synthesis, antimicrobial activities and bacterial binding properties of the cyclic peptides.  J. Biol. Chem. 277: 3079-3084. 

Tran, D., P. Tran, K. Roberts, G. Ösapay, J. Schaal, A. Ouellette, and M.E. Selsted.  2008.  Microbicidal properties and cytocidal selectivity of rhesus macaque theta defensins.  Antimicrob. Agents. Chemother. 52:944-953.  

Tongaonkar P. and M.E. Selsted. 2009.  SDF2L1, a component of the endoplasmic reticulum chaperone complex, differentially interacts with α-, β- and θ-defensin propeptides. J Biol Chem. 284: 5602-9. 

Immunomodulatory and mechanistic properties of θ-defensins.    These studies have disclosed that θ-defensins are pleiotropic molecules that function as microbicides and, via three mechanistic pathways, modulate inflammation:  i) by inhibiting sheddases that activate growth factors, ii) suppressing transcription of pro-inflammatory cytokines, and iii) blockade of matrix metalloproteinases.   All three of these mechanisms are implicated in the regulation of cancer cell growth and/or metastasis.  

Wohlford-Lenane CL, D.K. Meyerholz, S. Perlman, H. Zhou, D. Tran, M.E. Selsted, P.B. McCray Jr. 2009.  Rhesus theta-defensin prevents death in a mouse model of SARS Coronavirus pulmonary disease. J Virol. 83:11385-90.

Seidel, A., Y. Ying,. L. R. de Armas, M. Soto, W. Yarosh, R.A. Marcsisin, D. Tran, M.E. Selsted, D. Camerini.  2010.  Cyclic and acyclic defensins inhibit human immunodeficiency virus type-1 replication by different mechanisms PLoS ONE, 17;5 (3):e9737. 

Tongaonkar, P.,  P. Tran, K. Roberts, J. Schaal, G. Ösapay, D. Tran, A. J. Ouellette and M.E. Selsted.  2011.  Rhesus macaque θ-defensin isoforms:  expression, antimicrobial activities, and demonstration of a prominent role in neutrophil granule microbicidal activities. J. Leuk. Biol. 89:283-90. 

Schaal, J.B., D. Tran, P. Tran, G. Osapay, K. Trinh, K.D. Roberts, K.M. Brasky, P. Tongaonkar, A. J. Ouellette, and M.E. Selsted.  2012.  Rhesus macaque theta defensins suppress inflammatory cytokines and enhance survival in mouse models of bacteremic sepsis.   PLoS ONE, 7(12);e51337.


NCBI bibliography:  http://www.ncbi.nlm.nih.gov/myncbi/collections/bibliography/41720188/




  
D.	Research Support

	5 R01 DE 021341(Selsted) 				08/12/2010-05/31/2015						
NIH NIDCR		
Regulation of Mucosal Immunity by Pro- and Anti-inflammatory Salivary Defensins

The major goals of this project are to delineate the distinct biological roles of α-, β-, and θ-defensins in inflammatory processes in oral mucosa.

	
	2R01AI022931-26A1 (Selsted) 			06/01/2013-05/31/2017						
	NIH NIAID			 					
	Molecular Aspects of Leukocyte Antimicrobial Peptides

The major goals of this project are to determine the effects of θ-defensins on monocyte/macrophage      inflammatory responses to stimulated and unstimulated cells and to dissect the signaling pathways mediated by θ-defensin isoforms. 


	5997 (Selsted) 							03/01/2013-02/28/2015						
	Arthritis Foundation		 			
	Novel Macrocyclic Peptides for In-vivo Blockade of Arthritogenic Proteases

The major goals of this project is to determine the protease (MMP, sheddase, cathepsin)-inhibitory profile of 16 theta-defensin isoforms, and determine the anti-invasive properties of selected isoforms. 
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