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A.	Personal Statement
I have the expertise, leadership, training, and motivation necessary to successfully carry out the research project proposed hereafter. Founded on a broad background in biochemistry, cell biology, molecular biology, and specific training in biogerontology research, my on-going research focuses on the characterization of mechanisms underlying cellular protection and lifespan regulation, the role of proto-oncogenes in promoting age-dependent genomic instability, and the translation of biogerontological findings into clinical applications. I have performed research related to aging in yeast since 1994. Our discoveries and those by others using drosophila, C. elegans, and mice have pointed to growth hormone/Insulin-like growth factor 1 (IGF-1) signaling as a major regulatory pathway that modulates life span and age-associated diseases/pathologies. In addition to the development of the simple yeast model for age-dependent DNA damage, aging and cancer, we have extend our effort to pre-clinical and clinical studies investigating the role and application of lowered IGF-1 signaling in cancer treatment. My laboratory laid ground work in demonstrating that dietary restriction, such as short-term starvation or low calorie diets which reduce circulating IGF-I, can protect organisms from chemotherapy drugs while simultaneously sensitizing many types of malignant cells. We have also observed similar protective effects of fasting in cancer patients receiving high-dose chemotherapies. In collaboration with the Norris Cancer Center, USC, we have initiated a Phase I clinical trial on the role of fasting on the protection of bladder and lung cancer patients against chemotherapy. 
B.	Positions and Honors
Positions and Employment
1991-1992		Research Assistant, Department of Biochemistry, University of North Texas (Dr. Robert Gracy)
1993-1994		Research Assistant, Department of Pathology, UCLA (Dr. Rita Effros, Roy Walford).
1994-1997	Graduate Student researcher, Department of Biochemistry, UCLA (Dr. Joan Valentine, Dr. Edith Gralla)
3/97-10/97		Postdoctoral Fellow, Department of Biochemistry, UCLA (Dr. Joan Valentine, Dr. Edith Gralla)
10/97-9/99	Postdoctoral Fellow, Andrus Gerontology Center, Department of Biological Sciences, USC (Dr. Caleb E. Finch)
09/99-08/01	Research Assistant Professor, Andrus Gerontology Center, School of Gerontology and Dept. of Biological Sciences, USC
09/01-08/06	Assistant Professor, Hanson Chair of Biogerontology, School of Gerontology and Dept. of Biological Sciences, USC
09/06-02/11	Associate Professor, School of Gerontology and Dept. of Biological Sciences, USC
02/11-			Professor, School of Gerontology and Dept. of Biological Sciences, USC
08/11-	Director, USC Longevity Institute

Other Experience and Professional Memberships
Genetics Society of America, Society for Neuroscience, AAAS, American Association for Cancer Research

Honors
1993		Training Grant in Tumor Immunology 
1995		Young Investigator Award from the Oxygen Society of America 
1997		French Foundation on Alzheimer's Disease Fellowship 
2001		Career Development Award in Neuroscience, NIA
2001		2001 Alzheimer's Association Research Award
2010          Nathan Shock Award, National Institute on Aging, NIH
C.	Contribution to Science
1. My early work established the yeast chronological lifespan model to study mechanisms underlying aging. This simple model not only facilitated the discovery of life span regulatory pathways that are partially conserved in higher eukaryotes, but also allowed detailed analyses of the role of nutrients, nutrient- sensing signaling pathways and specific downstream effectors in macromolecule damage and genomic instability during aging.
a. [bookmark: _ENREF_7][bookmark: _ENREF_1]Longo VD. Mutations in signal transduction proteins increase stress resistance and longevity in yeast, nematodes, fruit flies, and mammalian neuronal cells. Neurobiol Aging. 1999;20(5):479-86. PubMed PMID: 10638521.
b. Fabrizio P, Pozza F, Pletcher SD, Gendron CM, Longo VD. Regulation of longevity and stress resistance by Sch9 in yeast. Science. 2001;292(5515):288-90. doi: 10.1126/science.1059497. PubMed PMID: 11292860.
c. Longo VD, Finch CE. Evolutionary medicine: from dwarf model systems to healthy centenarians? Science. 2003;299(5611):1342-6. doi: 10.1126/science.1077991. PubMed PMID: 12610293.
d. Longo VD, Lieber MR, Vijg J. Turning anti-ageing genes against cancer. Nat Rev Mol Cell Biol. 2008;9(11):903-10. doi: 10.1038/nrm2526. PubMed PMID: 18946478.

2. The Growth Hormone (GH)/insulin-like growth factor-1 (IGF-I) signaling pathway plays a major role in regulating cellular protection, health span and life span. My research has been focused on the reduction of signaling through the GH/IGF-1 axis, achieved by dietary interventions or small molecule drugs, to improve cellular stress response. We have demonstrated that acute or periodic extreme dietary interventions, such as short-term starvation (STS) or low calorie diet, induces the differential protection of normal cells/mice against, while sensitizes certain malignant cells to, chemo- and radio-therapy. Research from my lab has contributed significantly to translate these preclinical findings into the clinical applications.
a. Raffaghello L, Lee C, Safdie FM, Wei M, Madia F, Bianchi G, Longo VD. Starvation-dependent differential stress resistance protects normal but not cancer cells against high-dose chemotherapy. Proc Natl Acad Sci U S A. 2008;105(24):8215-20. doi: 10.1073/pnas.0708100105. PubMed PMID: 18378900; PubMed Central PMCID: PMC2448817.
b. Safdie FM, Dorff T, Quinn D, Fontana L, Wei M, Lee C, Cohen P, Longo VD. Fasting and cancer treatment in humans: A case series report. Aging (Albany NY). 2009;1(12):988-1007. PubMed PMID: 20157582; PubMed Central PMCID: PMC2815756.
c. Lee C, Safdie FM, Raffaghello L, Wei M, Madia F, Parrella E, Hwang D, Cohen P, Bianchi G, Longo VD. Reduced levels of IGF-I mediate differential protection of normal and cancer cells in response to fasting and improve chemotherapeutic index. Cancer Res. 2010;70(4):1564-72. doi: 10.1158/0008-5472.CAN-09-3228. PubMed PMID: 20145127; PubMed Central PMCID: PMC2836202.
d. Lee C, Raffaghello L, Brandhorst S, Safdie FM, Bianchi G, Martin-Montalvo A, Pistoia V, Wei M, Hwang S, Merlino A, Emionite L, de Cabo R, Longo VD. Fasting cycles retard growth of tumors and sensitize a range of cancer cell types to chemotherapy. Sci Transl Med. 2012;4(124):124ra27. doi: 10.1126/scitranslmed.3003293. PubMed PMID: 22323820; PubMed Central PMCID: PMC3608686.

3. I have pioneered the research of inducing tissue/system rejuvenation/regeneration by dietary means. My laboratory is currently focusing on elucidating the mechanisms underlying extreme DR induced rejuvenation/regeneration of the hematopoietic and the neuronal systems, as well as the application of dietary interventions in treating age-related diseases such as cancer, neurodegenerative diseases and metabolic syndrome.
a. Longo VD, Mattson MP. Fasting: molecular mechanisms and clinical applications. Cell Metab. 2014;19(2):181-92. doi: 10.1016/j.cmet.2013.12.008. PubMed PMID: 24440038; PubMed Central PMCID: PMC3946160.
b. 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. Sci Transl Med. 2011;3(70):70ra13. doi: 10.1126/scitranslmed.3001845. PubMed PMID: 21325617; PubMed Central PMCID: PMC3357623.
c. 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(3):407-17. doi: 10.1016/j.cmet.2014.02.006. PubMed PMID: 24606898; PubMed Central PMCID: PMC3988204.
d. Cheng CW, Adams GB, Perin L, Wei M, Zhou X, Lam BS, Da Sacco S, Mirisola M, Quinn DI, Dorff TB, Kopchick JJ, Longo VD. Prolonged fasting reduces IGF-1/PKA to promote hematopoietic-stem-cell-based regeneration and reverse immunosuppression. Cell Stem Cell. 2014;14(6):810-23. doi: 10.1016/j.stem.2014.04.014. PubMed PMID: 24905167; PubMed Central PMCID: PMC4102383.
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Ongoing Research Support
R01AG020642			Longo (PI)							04/01/02 – 05/31/2018
NIH/NIA
Role of Longevity Regulatory Pathways in Age-dependent Macro-molecular Damage in Yeast
The goal of this project is to study the age-dependent macro-molecular damage in yeast and to elucidate the complex relationship between nutrients, conserved pro-aging signaling pathways, oxidative stress, DNA mutagenesis and protein homeostasis, and mitochondrial function during aging.  
Role: PI

P01AG034906			Longo (PI)							03/15/10 – 02/29/16
NIA						
Dietary Restriction, GH/IGF-I & Mechanisms of Differential Cellular Protection
The major goal of this project is to study the molecular mechanisms linking dietary restriction and starvation to cellular protection and aging.
Role: PI

Completed Research Support
V-Foundation Grant. (Longo, PI, Quinn PI)		06/01/2009-05/31/11
Fasting Based Differential Stress Resistance to enhance cancer treatment
The goal of this grant is to study the role of fasting in the protection of mice against cisplatin and gemcitabine.
The same grant also funds a clinical study of 90 bladder cancer patients on fasting and chemotherapy. 
		
R01-AG20642 (Longo, PI)	                            04/01/08-12/31/12
NIH/NIA
Mechanisms of Longevity Regulation in Yeast.
The goal of this project is to identify genes and pathways that regulate the chronological life span of S. cerevisiae and understand the mechanisms of aging.
Role: PI

R01-AG025135 (Longo, PI)											07/01/06-06/30/2011
NIH/NIA
Chronological Age-dependent Genomic Instability in Saccharomyces cerevisiae.
The goal of this project is to characterize age-dependent genomic instability in S. cerevisiae and determine the role of longevity mutations on DNA damage during aging. 
Role: PI

R01-AG20642 (Longo, PI)	                             04/01/03-12/31/08
NIH/NIA
Mechanisms of Longevity Regulation in Yeast.
The goal of this project is to identify genes and pathways that regulate the chronological life span of S. cerevisiae and understand the mechanisms of aging.
Role: PI

K01-AG01028 (Longo)				11/01/01–10/30/05
4 iron-4 sulfur Clusters in Aging and Alzheimer’s Disease
Mentored Research Scientist Development Award in Aging provided salary support for 4 years to further develop career in the neurobiology of aging field with emphasis on oxidative stress.

99-SC-NIH-1027 (Longo)	              	05/01/1999-12/31/2000
NIH/NIA
Oldest-Old Mortality-Demographic Models and Analysis
The goal of this research was to study the age-specific mortality of large populations of S. cerevisiae to isolate long-lived mutants and to establish whether this unicellular eukaryote undergoes age-dependent deteriorative physiological changes analogous to those seen in higher eukaryotes.
Role: PI Subcontractor of Duke University, P01-AG08761 (Vaupel) 

American Federation of Aging Research/98 (Longo)					07/01/98-06/30/01
Identification of Chronological Longevity Assurance Genes in Yeast
The goal of this proposal was to clone mutated genes that increase longevity in mutagenized yeast populations.  
Role: PI
The goal of this project is to identify genes and pathways that regulate the chronological life span of S. cerevisiae and understand the mechanisms of aging. 
Role: PI




