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A. Personal Statement
Dr. Cohen is an international leader in the fields of growth factor research and mitochondrial biology. He has made important contributions to the area of IGFs and their roles in longevity, metabolism and carcinogenesis, and has made major advancements in the understanding of the functions of IGFs in human and animal physiology.  In the last several years his laboratory discovered a novel family of mitochondrial-derived peptides that signal to regulate cellular metabolism and survival.  His recent discoveries implicating the mitochondrial peptides, humanin and recently, MOTS-c, as novel cyto-protective factor and metabolic regulators have created a new direction in the field of mitochondrial biology.  He has been awarded both a Transformative RO1 and an NIA EUREKA grant for exploring the role of the novel family of mitochondrial-derived peptides in health and disease. Dr. Cohen manages a program of translational research with multiple collaborations. Dr. Cohen’s lab has also developed novel assays for a host of recently discovered proteins (including humanin) and they serve the institution in terms of novel assay development, a role that is critical for translational research. Dr. Cohen has extensive experience in training students, fellows and junior faculty and has led multiple institutional training efforts including the UCLA DRC P&F program, a UCLA Departmental T32 Training Program, and the UCLA Child Health Research Career Development Award Program. Dr. Cohen has been active in cancer research for over 20 years and has made important contributions to understanding the role of the IGF/IGFBP system in prostate cancer. He has been funded by the NCI to study the role of IGFBP-3 as a potential therapy for this disease and has also 


B. Positions and Honors. 

Professional Experience:	
1986-1989	Intern and Resident, Department of Pediatrics, Stanford University, Stanford, California
1989-1992	Endocrine Fellow, Department of Pediatrics, Stanford University
1992-1997	Assistant Professor, Department of Pediatrics, University of Pennsylvania
1997-1999	Associate Professor (with tenure), Department of Pediatrics, University of Pennsylvania
1999-2012	Professor and Director of Endocrine Research, Mattel Children’s Hospital at UCLA
2001-2012	Chief of Endocrinology, Mattel Children’s Hospital at UCLA
2008-2012	Co-Director, UCSD/UCLA Diabetes Research Center
2011-2012		Vice Chair for Research, Mattel Children’s Hospital at UCLA
2012-	Dean, Davis School of Gerontology, USC
2012-	Executive Director, Ethel Percy Andrus Gerontology Center, USC



Honors and Awards:
		1984	The Israeli Diabetes Foundation Young Investigator of the Year
		1986	Graduated from Medical School with highest honors
		1990	Lawson Wilkins Society Research Fellow (Lilly Award)
		1991	WSPR-David W. Smith Pediatric Trainee Award (Ross Award)
		1993	American Diabetes Association Career Development Award
		1995	Elected member: Society for Pediatric Research (SPR)
		1999	CaPCURE Research Award
		2000	Pfeiffer Foundation Research Award
	2006	Elected member: American Pediatric Society (APS)
	2007	APS Outstanding Science Award
	2009	NIH director Transformative RO1 Award
		2011	Glenn Award for Research in Biological Mechanisms of Aging
		2012	William & Sylvia Kugel Gerontology Dean's Chair at USC
		2013	Milken Institute Associate
		2014	President, The Growth Hormone Research Society

National Advisory, Editorial, and Study Section Service
Associate Editor: 
2003-2011 Pediatric Research, 
2006-2009 PLoS Computational Biology
Editorial Board Member: 
Journal of Clinical Endocrinology and Metabolism; 
Endocrinology; 
Cancer Biology and Therapy;
Molecular Genetics and Metabolism
Study Section Member (selected list): 
1997- Doris Duke Foundation Grant Program.  
1995-7 NIH GCRC study section Ad Hoc Reviewer 
2003 NCI Urology Special Emphasis Programs.  
2006-9 Tumor Cell Biology Study Section.  
2007 NIA PO1 Special Study section. 
2008-12 Neurological, Aging and Musculoskeletal Epidemiology Study Section. 
2009 RC1/RC2 study sections. 
2009-  AFAR grant review study section
2010 NICHD Special Emphasis panel 
2012-18 NIA CMAD study Section 
Executive Council Member: 
1997-2009 International IGF Society Council member. 
1998-2016 Growth Hormone Research Society Council member (President 2014-2016)
2003-2006 Endocrine Society Steering Committee
2009-2012 National Diabetes Centers Directors Executive Committee


C. Contributions to Science
Since I started my career, I published Nearly 300 peer-reviewed publications.
(Comprising an h-index of 72 and an i10 index of 201)
MyBibliography can be accessed at http://1.usa.gov/1FL6bOu
My Google-Scholar Page can be accessed at http://scholar.google.com/citations?user=W1wn0zAAAAAJ&hl=en
My research spans basic discovery to translational research to clinical science and has a diverse scope relevant to Biology of Aging, Cancer, Diabetes, growth factor physiology, and mitochondrial biology.  Below are four key areas where I believe that I have made important contributions. There has been a natural evolution of my research from IGF-biology in cancer and aging to IGFBP-science to the characterization of IGFBP3-partners, to the discovery of the mitochondrial peptide humanin culminating with the recognition of additional mitochondrial-derived peptides including MOTS-c, which together created a new field within mitochondrial science.


The role of insulin-like growth factors in aging, longevity, the effects of diet, and cancer risk

I have performed extensive studies over the years demonstrating the relationship between growth hormone, IGF-1 and the aging process.  My lab has linked the reduced IGF system activity to familial longevity and healthspan in humans and demonstrated the relationship between dietary components that determine IGF levels and human disease incidence (especially cancer).  

1. Suh Y, Atzmon G, Cho MO, Hwang D, Liu B, Leahy DJ, Barzilai N, Cohen P.  Functionally significant IGF-I receptor mutations in centenarians. Proc Natl Acad Sci U S A. 2008; 105:3438-42.  PMCID: PMC2265137.
2. Guevara-Aguirre J, Balasubramanian P, Guevara-Aguirre M, Wei M, Madia F, Cheng CW, Hwang D, Martin-Montalvo A, Saavedra J, Ingles S, de Cabo R, Cohen P, Longo VD. Growth Hormone Receptor Deficiency is Associated With a Major Reduction in Pro-aging Signaling, Cancer and Diabetes in Humans. Science Translational Medicine. 2011; 3:70ra13.
3. Levine ME, Suarez JA, Brandhorst S, Balasubramanian P, Cheng CW, Madia F, Fontana L, Mirisola MG, Guevara-Aguirre J, Wan J, Passarino G, Kennedy BK, Wei M, Cohen P, Crimmins EM, Longo VD. Low Protein Intake Is Associated with a Major Reduction in IGF-1, Cancer, and Overall Mortality in the 65 and Younger but Not Older Population. Cell Metab. 2014; 19:407-17.
4. Milman S, Atzmon G, Huffman DM, Wan J, Crandall JP, Cohen P, Barzilai N.  Low insulin-like growth factor-1 level predicts survival in humans with exceptional longevity.  Aging Cell. 2014; 13:769-71.

The IGF System in Prostate Cancer

My lab was the first to ling IGF biology to prostate cancer and over the years made numerous seminal observations in this field, including the linkage of IGFBP2 to the carcinogenic process and the demonstration that dietary intervention that reduce IGF are critical mediators of the anticancer effects of both micro- and macro-nutrients.  We further showed that IGFBP-3 is a central regulator of cancer cell death and that it acts as a Metastasis Suppression Gene.

5. Anzo M, Cobb LJ, Hwang DL, Mehta H, Said JW, Yakar S, LeRoith D, Cohen P. Targeted deletion of hepatic Igf1 in TRAMP mice leads to dramatic alterations in the circulating insulin-like growth factor axis but does not reduce tumor progression. Cancer Res. 2008; 68:3342-9. PCMID: PMC2928555.
6. Mehta H, Gao Q, Galet C, Paharkova V, Wan J, Said JW, Sohn J, Lawson G, Cohen P, Cobb JL, Lee KW. IGFBP-3 is a Metastasis Suppression Gene in Prostate Cancer.  Cancer Res. 2011; 71:5154-63. PCMID: PMC3148406.
7. Gray A, Aronson WJ, Barnard RJ, Mehta HH, Wan J, Said J, Cohen P, Galet C.  Global IGFBP-1 deletion does not affect prostate cancer development in a c-Myc transgenic mouse model. J Endocrinol. 2011, 211:297-304.
8. Seligson DB, Yu H, Tze S, Said J, Pantuck AJ, Cohen P, Lee KW.  IGFBP-3 Nuclear Localization Predicts Human Prostate Cancer Recurrence. Horm Cancer. 2013; 4:12-23.

IGFBP-3 Biology

We showed that IGFBP-3 is a central regulator of cancer cell death and that it acts as an IGF-independent fashion.  To further delineate these phenomena we cloned several novel IGFBP3 partners including transferrin and RXR and showed how they are critical for IGFBP3 actions.

9. Rajah R, Valentinis B, Cohen P. Insulin-like growth factor (IGF)-binding protein-3 induces apoptosis and mediates the effects of transforming growth factor-beta1 on programmed cell death through a p53- and IGF-independent mechanism.  Journal of Biological Chemistry  272: 12181-12188; 1997
10. B Valentinis, A Bhala, R Baserga, P Cohen.   Transfection of the human insulin-like growth factor (IGF) binding protein-3 gene into fibroblasts from IGF-receptor gene-targeted mice inhibits cellular growth.  Molecular Endocrinology  9:361-367, 1995. Also included the art for the Journal Cover
11. Liu B, Lee HY, Weinzimer SA, Powell DR, Clifford JL, Kurie JM, Cohen P.  Direct Functional Interactions between Insulin-like Growth Factor-binding Protein-3 and Retinoid X Receptor-alpha Regulate Transcriptional Signaling and Apoptosis.  J Biol Chem 2000; 275:33607-33613.
12. Lee KW, Ma L, Yan X, Liu B, Zhang XK, Cohen P.  Rapid apoptosis induction by IGFBP-3 involves an IGF -independent nucleo-mitochondrial translocation of RXRalpha/Nur77.  J Biol Chem.  2005; 280:16942-8.

The discovery of Humanin

As part of our quest to identify IGFBP3 partners that are important in mediating the effects of this molecule we cloned (using a yeast-two-hybrid system with IGFBP3 as a bait) a peptide encoded from a small open reading frame sORF within the mitochondrial chromosome at the 16S rRNA region.  This peptide, called humanin, has unique cytoprotective and healthspan-enhancing features.  Humanin has also emerged as an important insulin-sensitizing agent that has atherosclerosis-preventing effects and, using a novel ELISA assay we have developed, has been shown to be associated with markers of health and longevity.

13. Ikonen M, Liu B, Hashimoto Y, Ma L, Lee KW, Niikura T, Nishimoto I, Cohen P.  Interaction between the Alzheimer's survival peptide humanin and insulin-like growth factor-binding protein 3 regulates cell survival and apoptosis.  Proc Natl Acad Sci U S A. 2003; 100:13042–13047.  PMCID: PMC240741.
14. Muzumdar RH, Huffman DM, Atzmon G, Buettner C, Budagov T, Cui L, Einstein FH, Cobb LJ, Fishman S, Poduval A, Hwang D, Barzilai N, Cohen P. Humanin: A Novel Regulator of Peripheral Insulin Action. PLoS ONE. 2009; 4(7): e6334.  PMCID: PMC2709436.
15. Oh YK, Bachar AR, Zacharias DG, Kim SG, Wan J, Cobb LJ, Lerman LO, Cohen P, Lerman A. Humanin Preserves Endothelial Function and Prevents Atherosclerotic Plaque Progression in Hypercholesterolemic ApoE Deficient Mice.  Atherosclerosis. 2011; 219:65-73.
16. Widmer RJ, Flammer A, Herrmann J, Rodriguez-Porcel M, Wan J, Cohen P, Lerman LO, Lerman A. Circulating humanin levels are associated with preserved coronary endothelial function.  Am J Physiol Heart Circ Physiol. 2013; 304:H393-7.

Understanding the role of other MDPs

Over the last several years, we began to re-examine mitochondrial physiology to understand the processes by which the mitochondrial-derived peptide (MDP) humanin is expressed and regulated and have shown that age, as well as IGF itself, potently inhibit the expression of humanin.  We have also furthered our understanding of the signaling pathways and potential roles of humanin as a drug target.  At the same time we began to recognize that additional MDPs are expressed from the mitochondrial DNA. Recently we published the existence of a peptide (MOTS-c) derived from the 12S region of the mtDNA, that has weight-loss inducing effects and acts as a muscle-specific, exercise-mimetic insulin sensitizer.  


17. Yen K, Lee C, Mehta HH, Cohen P. The Emerging Role of the Mitochondria-Derived Peptide Humanin in Stress Resistance.  J Mol Endocrinol. 2013; 50:R11-9.
18. Lee C, Yen K, Cohen P. Humanin: a harbinger of mitochondrial-derived peptides?  Trends Endocrinol Metab. 2013; 24:222-8.
19. Cohen P. New Role for the Mitochondrial Peptide Humanin: Protective Agent Against Chemotherapy-Induced Side Effects. J Natl Cancer Inst. 2014 Mar 1. [Epub ahead of print]
20. Lee C, Zeng J, Drew BG, Sallam T, Martin-Montalvo A, Wan J, Kim SJ, Mehta H, Hevener AL, de Cabo R, Cohen P. The mitochondrial-derived peptide MOTS-c promotes metabolic homeostasis and reduces obesity and insulin resistance. Cell Metabolism. 2015; 21, 443–454.


D. Research Support
Ongoing Research Support

1R01GM090311 Cohen (PI) 	10/01/09-09/31/15
NIGMS Transformative-RO1
“Novel Mitochondrially Derived Peptides and Their Role in Health and Disease”
The goals of this project are to discover novel mitochondrial encoded peptides and to understand the function of novel mitochondrial peptides in physiology and disease.
1R01ES020812 Cohen (PI)          10/01/11-09/30/16
NIEHS 
“Plasma Mitochondrial Peptide Assays as Biomarkers of Environmental Toxin Exposure”
The major goals of this project are to measure humanin and SHLP levels in animal models of environmental toxin exposure
P01AG034906 Longo (PI)         04/01/11-03/31/16
NIA
Dietary Restriction, GH/IGF-I & Mechanisms of Differential Cellular Protection
The major goals of this project are to understand the role of IGF blockade in aging and longevity.
Role: Project #2 PI 
RO1AG035114 Muzumdar (PI)          10/01/10-09/31/15
NIA
Novel Regulators of Glucose Homeostasis in Aging
The major goals of this project are to understand the role of humanin in insulin action.
Role: Dr. Cohen leads a Subcontract

Completed Research Support

1R01AG034430 Cohen (PI) 		08/01/09-07/31/14
NIA Exceptional, Unconventional Research Enabling Knowledge Acceleration (EUREKA)
“A family of novel mitochondrially-encoded peptides and their role in aging
The goals of this project are to understand the function of the 16S rRNA encoded humanin-like mitochondrial peptides in aging human and mouse models
P30DK063491  Olefsky (PI)		12/01/02-11/30/12
NIDDK   UCSD/UCLA Diabetes Endocrinology Research Center.   
Role: Dr. Cohen was the co-director of the DERC and directed the Pilot & Feasibility Program
P50CA92131  Reiter (PI)		09/15/02-06/30/12
NCI - SPORE in Prostate Cancer.  
Role: Project #4 PI
2K12HD034610 Devaskar (PI)      12/01/11 – 11/30/16  
NICHD  UCLA CHILD HEALTH RESEARCH CAREER DEVELOPMENT AWARD 
Role: Dr. Cohen was the Training Director of this mentored career development program
GF20112409 Cohen (PI)          09/01/11-08/30/13
Glenn Foundation
Understanding the role of the mitochondrial peptide humanin in aging and longevity
1R21DK089447 Crandall (PI)          9/01/11-08/30/13
NIDDK 
“Humanin and Type 2 Diabetes”

Mentor on Fellows and Junior Faculty Research Training Grants 

2013 	AFAR Award for K Yen: MDPs in aging 
2013	Ellison Foundation New Scholar in Aging for DC Lee "MOTS-c in aging" $800,000
2014 	AFAR Award for S Kim: humanin and autophagy


