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	University of Washington, Seattle, WA
	B.S.
	05/2004
	Microbiology

	University of Southern California, Los Angeles, CA
	Ph.D.
	05/2010
	Genetics/Molecular & 

	
	
	
	   Cellular Biology

	Univ. of California, Los Angeles, Los Angeles, CA
	Postdoc.
	07/2012
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A.	Personal Statement

I have a broad background in bacterial genetics and mammalian genetics, molecular, and cellular biology, and animal research, with specific training and expertise on metabolism and mitochondrial biology in aging and age-related diseases, especially cancer. My research is focused on the emerging biology of mitochondrial-derived peptides (MDPs) and their role in aging and age-related diseases with special emphasis on cancer. I have been involved in many of my mentor’s university, foundation, and NIH-funded grants. As PI on university, industry, and foundation-funded grants, I have synthesized research projects to understand how MOTS-c, a novel mitochondrial-encoded hormone, can regulate metabolism and influence aging metabolism and age-related metabolic diseases. Throughout my scientific training, starting from my undergraduate studies to postdoctoral training, I have published several peer-reviewed publications in respected journals from each project. At all stages of my training and as a PI, I have successfully collaborated and published with interdisciplinary researchers, and also have been trained to synthesize a realistic research plan, timeline, budget, and acquire appropriate resources. I have trained several undergraduate/graduate students, technicians, clinical and academic postdoctoral fellows in aging-related research that have successfully moved on with their career to professional schools and faculty positions.

1. Lee, C., Wozniak, C., Karlinsey, J.E. & Hughes, K.T. (2007). Genomic screening for regulatory genes using the T-POP transposon. Methods Enzymol, 421, 159-167.
2. Raffaghello, L., Lee, C., Safdie, F.M., Wei, M., Madia, F., Bianchi, G. & Longo, V.D. (2008). Starvation-dependent differential stress resistance protects normal but not cancer cells against high-dose chemotherapy. Proc Natl Acad Sci USA, 105, 8215-8220. PMCID: PMC2448817
3. Lee, C., Raffaghello, L., Brandhorst, S., Safdie, F.M., Bianchi, G., Martin-Montalvo, A., Pistoia, V., Wei, M., Hwang, S., Merlino, A., Emionite, L., de Cabo, R. & Longo, V.D. (2012). Fasting cycles retard growth of tumors and sensitize a range of cancer cell types to chemotherapy. Sci Transl Med, 4, 124ra127. PMCID: PMC3608686
4. Lee, C., Zeng, J., Drew, B.G., Sallam, T., Martin-Montalvo, A., Wan, J., Kim, S.J., Mehta, H., Hevener, A.L., de Cabo, R. & Cohen, P. (2015). The mitochondrial-derived peptide MOTS-c promotes metabolic homeostasis and reduces obesity and insulin resistance. Cell Metab, 21, 443-454. PMCID: PMC4350682

B.	Positions and Honors

Positions and Employment
2001	Research Assistant of Pathology, University of Washington, Seattle, WA (Dr. George Martin)
2002-2005	Research Assistant of Microbiology, University of Washington, Seattle, WA (Dr. Kelly Hughes)


[bookmark: _GoBack]2004	Teaching Assistant of Microbiology and Molecular Genetics, University of Washington, Seattle, WA
2005-2010	Ph.D. Student, Keck School of Medicine of USC, Los Angeles, CA (Dr. Valter Longo)
2010	Postdoctoral Scholar, Keck School of Medicine of USC, Los Angeles, CA (Dr. Valter Longo)
2010	CSO, DSR, Los Angeles, CA
2010-2012	Postdoctoral Fellow, UCLA, Los Angeles, CA (Dr. Pinchas Cohen)
2012	Adjunct Assistant Professor, David Geffen School of Medicine, UCLA, Los Angeles, CA
2012-2014	Research Assistant Professor, USC Davis School of Gerontology, Los Angeles, CA
2014-	Assistant Professor (tenure-track), USC Davis School of Gerontology, Los Angeles, CA

Other Experience and Professional Memberships
2004-2005	Member, American Society of Microbiology
2009-	Member, American Association for Cancer Research (AACR)
2010-	Member, The International Society for IGF Research
2012-	Member, American Aging Association (AGE)
2012-	Member, Society of Toxicology
2015-	Member, Gerontological Association of America (GSA)

Honors
2008	Distinguished Merit Award, USC Norris Cancer Center
2009	AACR Scholar-In-Training Award (Aflac, Inc.)
2010	GRS-IGF Society Travel Grant
2011	Ruth L. Kirschstein Postdoctoral Fellowship
2012	GRS-IGF Society Travel Grant
2013	Ellison Medical Foundation New Scholar Award
2014	Finalist for the Damon Runyon-Rachleff Innovation Award
2014	Hanson Thorell Family Research Award

C.	Contribution to Science

1.	The identification of a gene that activates or regulates a gene or regulon is challenging. I developed a simple transposon-based method for chromosomal survey of genes that, when artificially induced from an adjacent T-POP transposon by the addition of tetracycline, can activate or inhibit the expression of virtually any gene of interest. I studied the transcriptional and translational regulation of Salmonella Typhimurium flagellar gene expression and using this modified transposon system successfully ‘hunted’ novel regulatory genes.
a. Lee, C., Wozniak, C., Karlinsey, J.E. & Hughes, K.T. (2007). Genomic screening for regulatory genes using the T-POP transposon. Methods Enzymol, 421, 159-167.
b. Wozniak, C.E., Lee, C. & Hughes, K.T. (2009). T-POP array identifies EcnR and PefI-SrgD as novel regulators of flagellar gene expression. J Bacteriol, 191, 1498-1508. PMCID: PMC2648201

2.	Dietary restriction (DR) not only increases life/healthspan but also stress resistance in various organisms. However, we hypothesized that acquired mutations rendered cancer cells ineligible to such protection. Although DR was known to decrease tumor incidence it is a lengthy intervention for cancer patients. Therefore, I tested if fasting for short periods can confer differential stress resistance (DSR) by shifting the cellular energy to favor maintenance over growth and confer protection in normal cells but not cancer cells, which are locked in a growth mode due to acquired mutations. I progressively described, using yeast, mammalian cells, mice, and humans, that fasting protects normal but not malignant cells to oxidative stress, chemotherapeutics and radiation, and that the GH/IGF-I pathway was indeed a major mediator. Furthermore, I showed that fasting not only selectively protects normal cells, but retards tumor progression as a single modality treatment and sensitizes cancer cells to chemotherapeutics. I have published two reviews describing the benefits and potential of fasting in cancer treatment and others have also covered these studies. There are currently three clinical trials underway at USC (ClinicalTrials.gov Identifier: NCT00936364), Mayo Clinic (NCT01175837), and the Leiden University Medical Center (NCT01304251), testing the clinical potential of fasting. The study also led to several documentaries in multiple continents.
a. Raffaghello, L., Lee, C., Safdie, F.M., Wei, M., Madia, F., Bianchi, G. & Longo, V.D. (2008). Starvation-dependent differential stress resistance protects normal but not cancer cells against high-dose chemotherapy. Proc Natl Acad Sci USA, 105, 8215-8220. PMCID: PMC2448817
b. Safdie, F.M., Dorff, T., Quinn, D., Fontana, L., Wei, M., Lee, C., Cohen, P. & Longo, V.D. (2009). Fasting and cancer treatment in humans: A case series report. Aging (Albany NY), 1, 988-1007. PMCID: PMC2815756
c. Lee, C., Safdie, F.M., Raffaghello, L., Wei, M., Madia, F., Parrella, E., Hwang, D., Cohen, P., Bianchi, G. & Longo, V.D. (2010). Reduced levels of IGF-I mediate differential protection of normal and cancer cells in response to fasting and improve chemotherapeutic index. Cancer Res, 70, 1564-1572. PMCID: PMC2836202
d. Lee, C. & Longo, V.D. (2011). Fasting vs dietary restriction in cellular protection and cancer treatment: from model organisms to patients. Oncogene, 30, 3305-3316. PMCID: NA
e. Lee, C., Raffaghello, L., Brandhorst, S., Safdie, F.M., Bianchi, G., Martin-Montalvo, A., Pistoia, V., Wei, M., Hwang, S., Merlino, A., Emionite, L., de Cabo, R. & Longo, V.D. (2012). Fasting cycles retard growth of tumors and sensitize a range of cancer cell types to chemotherapy. Sci Transl Med, 4, 124ra127. PMCID: PMC3608686
f. Lee, C., Raffaghello, L. & Longo, V.D. (2012). Starvation, detoxification, and multidrug resistance in cancer therapy. Drug Resist Updat, 15, 114-122. PMCID: PMC3573885
g. Safdie, F., Brandhorst, S., Wei, M., Wang, W., Lee, C., Hwang, S., Conti, P.S., Chen, T.C. & Longo, V.D. (2012). Fasting enhances the response of glioma to chemo- and radiotherapy. PLoS One, 7, e44603. PMCID: PMC3439413

3.	Mitochondria are known to be functional organelles, but their role as a signaling unit is increasingly being appreciated. The identification of a short open reading frame (sORF) in the mitochondrial DNA (mtDNA) that encodes a signaling peptide, humanin, suggests the possible existence of additional sORFs in the mtDNA. I have recently identified a sORF within the mitochondrial 12S rRNA encoding a 16-amino-acid peptide named MOTS-c (mitochondrial open reading frame of the 12S rRNA-c) that regulates insulin sensitivity and metabolic homeostasis. These mitochondrial derived-peptides (MDPs) are an emerging biology where the mitochondria are found to encode for more than the traditionally thought 13 genes, and hosts more small peptides that have strong biological activity. This redefines the way we think of mitochondria, as we generally perceive the mitochondria as an ‘end-function’ organelle that responds to cellular signaling. My team strives to unravel the mechanisms behind MDP-induced metabolic regulation, which would shed light on how the mitochondria directly and actively communicate with its endogenous signals to the cell to regulate metabolic aging. Recently, with a breakthrough discover that one of the MDPs, MOTS-c, is expressed in an age-dependent manner and has a significant role in regulating metabolic homeostasis, my lab is greatly interested on how MOTS-c can regulate metabolic aging. MOTS-c may be a candidate mitochondrial longevity gene that can connect mitochondria and aging by an entirely novel biology.
a. Yen, K., Lee, C., Mehta, H. & Cohen, P. (2013). The emerging role of the mitochondrial-derived peptide humanin in stress resistance. J Mol Endocrinol, 50, R11-R19. PMCID: PMC3705736
b. Lee, C., Yen, K. & Cohen, P. (2013). Humanin: a harbinger of mitochondrial-derived peptides? Trends Endocrinol Metab, 24, 222-228. PMCID: PMC3641182
c. Cobb, L.J., Lee, C., Xiao, J., Yen, K., Wong, R.G., Nakamura, H.K., Mehta, H.H., Gao, Q., Ashur, C., Huffman, D.M., Wan, J., Muzumdar, R., Barzilai, N. & Cohen, P. (2016). Naturally occurring mitochondrial-derived peptides are age-dependent regulators of apoptosis, insulin sensitivity, and inflammatory markers. Aging {Epub ahead of print], 2016. PMC Journal – In Process
d. Lee, C., Wan, J., Miyazaki, B., Fang, Y., Guevara-Aguirre, J., Yen, K., Longo, V., Bartke, A. & Cohen, P. (2014). IGF-I regulates the age-dependent signaling peptide humanin. Aging Cell, 13, 958-961. PMCID: PMC4172517
e. Lee, C., Zeng, J., Drew, B.G., Sallam, T., Martin-Montalvo, A., Wan, J., Kim, S.J., Mehta, H., Hevener, A.L., de Cabo, R. & Cohen, P. (2015). The mitochondrial-derived peptide MOTS-c promotes metabolic homeostasis and reduces obesity and insulin resistance. Cell Metab, 21, 443-454. PMCID: PMC4350682


Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/changhan.lee.1/bibliograpahy/48223571/public/?sort=date&direction=ascending

D.	Research Support

Ongoing Research Support
	Lee (PI)	07/31/13-07/30/17
Ellison Medical Foundation New Scholar Award
Investigating the Role of a Novel Mitochondria-encoded Peptide in the Regulation of Metabolic Aging and Lifespan
The goal of this project is to study the role of mitochondria in regulating life/healthspan which has been largely unclear until recently when a paradigm-shifting opportunity came with the discovery of humanin, a peptide encoded within the mitochondrial genome. Humanin may be a harbinger of what is currently referred to as mitochondrial-derived peptides (MDPs), which represent a novel mechanism and concept of mitochondrial regulation of critical cellular and organismal processes.
Role: PI
