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A.	PERSONAL STATEMENT
I am a Professor in Chemical and Systems Biology and the founder and director of SPARK, a translational research program at Stanford University School of Medicine and the Founder and President of SPARKGlobal, an international network of translational research efforts in academia. I lead a multi-disciplinary research lab that includes chemists, biochemists, biologists, and physician-scientists. I have trained several dozens of students and postdoctoral fellows, many of whom hold leadership positions in academia and in industry. 
Our research focuses on using short peptides and small molecules to probe biological and clinically relevant processes. These include processes governing mitochondrial dynamics through large GTPases, responses to ischemic insult through protein kinases and their substrates, enzymes that metabolize toxic aldehydes and an enzyme that provides the main source of NADPH, and therefore the anti-oxidants in cells. Our research elucidated the molecular basis for a number of human diseases and the research tools that we have generated were provided to scores of laboratories. Importantly, these tools led to the foundation of three pharmaceutical companies [KAI Pharmaceuticals (2004; acquired by Amgen in 2011 and its product, Parsabiv, has been approved in the US, EU and Japan), ALDEA Pharmaceuticals (aka Aviv; founded in 2011; now licensed to ForeSee), and Mitoconix Biosciences (founded in late 2016). 
The experience in translational research led to my establishing SPARK, a drug development program at Stanford in 2006. Since then, each cohort of faculty members, fellows and students meets for two years and is advised and trained in the process of drug and diagnostic development. The program successfully addresses the growing gap between early academic discoveries and their development into products that impact human health; ~50% of the projects are licensed and/or are in clinical trials. We share our experience in industry, have written a text book on the topic and helped establish SPARK-like programs in over 50 universities in the US and abroad through SPARK Global. 
B. POSITIONS AND HONORS
Positions and Employment:
1983-1985	Postdoctoral Fellow, Dept. of Biochemistry University of California, Berkeley 
1986-1992	Fellow, Adjunct Assistant and Associate Professor, and Associate Professor in residence, Departments of Pharmacology & Neurology, Gallo Research Center, Univ. CA, San Francisco 
1993-2000 Associate Professor, Molecular Pharmacology, Stanford University School of Medicine
1998- present	Member, Cancer Biology Program, Stanford University, School of Medicine
2001-present	Professor (Chairman until 2006), Department of Chemical and Systems Biology
2003-present	The George D. Smith Professor in Translational Medicine 
2006- 2013	Senior Associate Dean for Research, Stanford University School of Medicine
2006-present	Founder and co-director of SPARK, Stanford Translational Research Program
2007-present	Associate Director (until 2011) Steering Committee Member, Cardiovascular Institute, Stanford 
2012-present	Member, Child Health Research Institute, Stanford University School of Medicine
2013-present	Fellow, Stanford University Institute of Chemical Biology
2015-present	Member, UCSF-Stanford CERSI External Advisory Board
2015-present   Founder and President, SPARK Global

Other Experience and Professional Memberships:
1988- present	Member, American Society for Biochemistry and Molecular Biology 
1993- present	Member, Neuroscience Program, Stanford University School of Medicine
1994  Burroughs Wellcome Foundation Visiting Professor in the Medical Sciences
1996- 2002	Member, Human Biology Program, Stanford University School of Medicine
1996- 2006	Affiliated Member of The Ernest Gallo Clinic and Research Center, UC, San Francisco
1998- present	Member, Cancer Biology Program, Stanford University, School of Medicine
2002- present	Member, Cardiovascular Institute, Stanford University School of Medicine
2002- present	Member, Stanford Institute for Neuro-Innovation and Translational Neurosciences (SINTN)
2004-2005	Founded and served as CSO of KAI Pharmaceuticals
2004-2011	Chaired Scientific Board and member of Board of Directors of KAI; acquired by Amgen in 2011
2006- 2010	Member, Peer Review Advisory Committee, National Institutes of Health
2007- 2010	Member, National Institutes of Health Council of Councils
2008-present   ‘Exported’ SPARK-like programs to a couple of dozen universities in the US and oversea
2011-present    Board member, National Research Program for Biopharmaceuticals (NRPB) Taiwan
2012	Founded ALDEA/Aviv Pharmaceuticals; acquired by Foresee in 2016
2013-present    Fellow, Stanford University Institute of Chemical Biology
2014- present	Stanford’s Distinguished Careers Institute; board member 
2015-present    Board member, Tokyo Medical and Dental University Advisory Board
2016	Co-chair of STAR, an ALDH2*2 research consortium
2016	Founded Mitoconix, focusing on development of treatment for Huntington Disease
2016-present    Board Member, California Life Sciences Association (CLSA)
2018-present    Board Member, VIB Institutional Advisory Board, Belgium

Honors:	
1982			The Feinberg Graduate School Scholar Prize, Weizmann Institute of Science  
1983			The Weizmann International Postdoctoral Award
1990			Basil O'Connor Scholar Research Award
1996-2001 	Endowed Chair for teaching: The Reed-Hodgson Professor in Human Biology
2001			Founding Fellow of the International Society for Heart Research (ISHR)
2001	Fellow, Council on Basic Cardiovascular Sciences of the American Heart Association, AHA
2003-present	Endowed Chair for research: The George D. Smith Professor in Translational Medicine 
2012			Janice Pfeffer Distinguished Lecturer Award, International Society for Heart Research (ISHR)
2013			Presidential Lecture, International Symposium on Cerebral Blood Flow, Metabolism & Function
2015			TEDMED talk in the session “Catalyzing Great Science”

C.	CONTRIBUTION TO SCIENCE (of 275 publications)
1. Over the past 30 years, our lab developed expertise in generating peptide inhibitors of protein-protein interactions (see section 4, below). Our efforts in the past few years focused on inhibiting large GTPases that govern mitochondrial size, dynamics and function. Using our rational approach, we identified a means to selectively inhibit excessive mitochondrial fragmentation without affecting basal fragmentation and then showed the utility of this inhibitor as a drug lead in models of Parkinson’s disease, Huntington’s disease, ALS and Alzheimer’s disease. We also used the same approach to identify a selective of the mitochondrial fusion machinery. The possibility of that these two mitochondrial processes should be targeted for neurodegenerative disease therapeutic is currently being prepared for testing in clinical trials.
· Joshi AU, Saw NL, Vogel H, Cunningham AD, Shamloo M, Mochly-Rosen D: “Inhibition of Drp1/Fis1 interaction slows progression of amyotrophic lateral sclerosis.” EMBO Mol Med. pii: e8166, 2018.  PMID: 29335339
· Franco A, Kitsis RN, Fleischer JA, Gavathiotis E, Kornfeld OS, Gong G, Biris N, Benz A, Qvit N, Donnelly SK, Chen Y, Mennerick S, Hodgson L, Mochly-Rosen D, Dorn GW II: “Correcting mitochondrial fusion by manipulating mitofusin conformations.” Nature. 540: 74-79, 2016. PMID: 27775718
· Guo X, Disatnik MH, Monbureau M, Shamloo M, Mochly-Rosen D, Qi X: “Inhibition of mitochondrial fragmentation diminishes Huntington's disease-associated neurodegeneration.” J Clin Invest. 123: 5371-88, 2013. PMID: 24231356
· Qi X, Qvit N, Su YC, Mochly-Rosen D: “A novel Drp1 inhibitor diminishes aberrant mitochondrial fission and neurotoxicity.” J Cell Sci. 126: 789-802, 2013 PMID: 23239023

2. In our efforts to identify how a short bout of ischemia or a brief exposure to ethanol provides protection of from myocardial infarction (MI), we identified proteins whose state of phosphorylation is altered under conditions of cardiac protection. Unlike others, we focused on proteins that fit less with the current theory, we focused on the mitochondrial matrix protein, aldehyde dehydrogenase 2 (ALDH2), whose phosphorylation increases under conditions of cardiac protection. There was no evidence that ALDH2 activity can be regulated, nor that cytosolic kinases can phosphorylate and regulate mitochondrial matrix enzymes. We first demonstrated that ALDH2 is required for cardiac protection from MI (using ALDH2 inhibitors). We then identified a novel selective activator of ALDH2, Alda-1, and showed that it alone produces cardiac protection. We subsequently showed that Alda-1 also improves the therapeutic effect of nitroglycerin that is used to alleviate cardiac ischemic event. Alda-1 also increases survival of cardiac stem cells and thus may contribute to heart remodeling and prevent heart failure development after myocardial infarction. Alda-1 has benefits in a number of additional models of human diseases. For example, Alda-1 reduced inflammatory pain sensation in a mouse and rat models. We are also the first to demonstrate that acetaldehyde accumulates in the inflammatory site and acceleration of the clearance of this and other aldehydes results in a therapeutic effect. The beneficial effect of Alda-1 on hematopoietic cell protection from oxidative stress during differentiation is a natural extension of our effort in understanding the role of mitochondrial ALDH2 in health and disease.
· Zambelli VO, Gross ER, Chen CH, Gutierrez VP, Cury Y, MOCHLY-ROSEN D: “Aldehyde dehydrogenase-2 regulates nociception in rodent models of acute inflammatory pain.” Science Translational Med. 6:251ra118, 2014. PMCID: PMC4234033
· Sun L, Ferreira JC, MOCHLY-ROSEN D: “ALDH2 activator inhibits increased myocardial infarction injury by nitroglycerin tolerance.” Science Translational Med. 3: 107ra111, 2011. PMCID: PMC3547591
· Chen C-H, Budas GR, Churchill E, Hurley TD and MOCHLY-ROSEN D: “Activation of aldehyde dehydrogenase-2 reduces ischemic damage to the heart.” Science 321:1493-5, 2008. PMCID: PMC2741612

3. Our long-term interest in alcohol research also led to the finding that Alda-1 corrects an inactivating mutation in ALDH2 (ALDH2*2) that occurs in ~560 million East Asians. This is the first small molecule that corrects ultrastructure of a defective enzyme after it is fully folded. We showed that treatment of mice with this human mutation accelerated ethanol intoxication and reduced inflammatory pain sensation (reference above). Further, iPSC and cardiac myocytes derived from humans with this mutation, which show greater oxidative stress and reduced viability relative to cells from humans with wild type ALDH2, can be rescued with treatment with Alda-1 (reference above). This finding is particularly surprising as it has been assumed that the cytosolic ALDH1 has a role in stem cells and the mitochondrial ALDH2 was ignored. We showed that we can recruit ALDH3A1 to do the ‘job’ of the defective ALDH2*2 and reduce the aldehydeic load in vivo. Pharmacologic agents that alter substrate specificity of an enzyme have not yet been described and may have wide clinical application in treating patients with impaired ability to detoxify toxic substances. Finally, our work led to the discovery of a novel class of covalent inhibitors for aldehyde dehydrogenases that may be useful in increasing the sensitivity of tumors to chemotherapeutic agents.
· Chen CH, Cruz LA, Mochly-Rosen D “Pharmacological recruitment of aldehyde dehydrogenase 3A1 (ALDH3A1) to assist ALDH2 in acetaldehyde and ethanol metabolism in vivo" PNAS 112: 3074-9, 2015. PMCID: PMC4364197
· Perez-Miller S, Younus H, Vanam R, Chen CH, Mochly-Rosen D, Hurley TD. “Alda- is an agonist and chemical chaperone for the common human aldehyde dehydrogenase 2 variant.” Nature Struct Mol Biol. 17:159-64, 2010. PMCID: PMC2857674.

4. We recently discovered that PKC delta affects mitochondrial dynamics. Frustrated with lack of proper pharmacological tools to study mitochondriadynamics, we decided to develop our own. Mitochondrial dynamics is regulated by four large GTPases, dynamin related protein 1 (Drp1), mitofusin 1 and 2 (MFN1/2) and optic atrophy 1 (Opa1). Instead of focusing on the catalytic (GTPase) site to generate inhibitors of these enzymes, we focused on inhibiting their interactions with their partner proteins. One of these inhibitors, P110, selectively inhibited pathological fission and cell death in cell culture models of Huntington and Parkinson disease, and in patient-derived iPSC cells and neurons without affecting mitochondrial dynamics in cells derived from healthy humans. Inhibitors of mitochondrial fission are toxic, because fission and fusion need to be banced for normal mitochondrial functions. P110 is unique, as it selectively inhibits only pathological fission without affecting basal fission. Another inhibitors that we develoepd that affect basal fission is, as expected, toxic in vivo. Importantly, P110 was effective in inhibiting progression and early death of animal models of Huntington disease. Finally, P110 is effective in other models of human diseases, e.g., progression to heart failure after myocardial infarction.
· Qi X, Qvit N, Su YC, MOCHLY-ROSEN D. “A novel Drp1 inhibitor diminishes aberrant mitochondrial fission and neurotoxicity.” J Cell Sci 2013;126(Pt 3):789-802. PMCID: PMC3619809
· Disatnik MH, Ferreira JC, Campos JC, Gomes KS, Dourado PM, Qi X, MOCHLY-ROSEN  D. “Acute inhibition of excessive mitochondrial fission after myocardial infarction prevents long-term cardiac dysfunction.” J Am Heart Assoc. 2013;2(5):e000461. PMCID: PMC3835263.
· Guo X, Disatnik MH, Monbureau M, Shamloo M, MOCHLY-ROSEN D, Qi X. “Inhibition of mitochondrial fragmentation diminishes Huntington's disease-associated neurodegeneration.” J Clin Invest 2013;123(12):5371-88. PMCID:  PMC3859413.
· Qi X, Disatnik MH, Shen N, Sobel RA, MOCHLY-ROSEN D. “Aberrant mitochondrial fission in neurons induced by protein kinase C{delta} under oxidative stress conditions in vivo.” Mol Biol Cell 2011;22(2):256-65. PMCID: PMC3020920.

5. Our research was the first to indicate the importance of protein-protein interactions in determining the selectivity of protein kinase C (PKC) signaling. Another challenge in the field was the lack of proper pharmacological tools to study the role of PKC isozymes in normal and disease states. Much of the pharmacological tools used to study PKC were highly non-selective for the PKC family and none exhibited high selectivity for individual members of the family. Using a rational approach, we generated protein-protein interaction inhibitory peptides that are highly isozyme-selective. These peptides provided much needed tools for the scientific community and the contributed to a few hundreds of publications worldwide and to three clinical trials.
· Mochly-Rosen D, Das K, Grimes KV. “Protein kinase C, an elusive therapeutic target?” Nature Rev Drug Discovery. 11:937-57, 2012. PMCID: PMC3760692.
· Direct Inhibition of delta-Protein Kinase C Enzyme to Limit Total Infarct Size in Acute Myocardial Infarction (DELTA MI) Investigators, Bates E, Bode C, Costa M, Gibson CM, Granger C, Green C, Grimes K, Harrington R, Huber K, Kleiman N, Mochly-Rosen D, Roe M, Sadowski Z, Solomon S, Widimsky P: “Intracoronary KAI-9803 as an adjunct to primary percutaneous coronary intervention for acute ST-segment elevation myocardial infarction.” Circulation 117:886-96, 2008. 
· Chen L, Hahn H, Wu G, Chen CH, Liron T, Schechtman D, Cavallaro G, Banci L, Guo Y, Bolli R, Dorn GW 2nd, Mochly-Rosen D. “Opposing cardioprotective actions and parallel hypertrophic effects of delta PKC and epsilon PKC.” PNAS 98:11114-9, 2001. PMCID: PMC58692.
· Mochly-Rosen D. “Localization of protein kinases by anchoring proteins: a theme in signal transduction.” Science 268: 247-51,1995

6. Each protein kinase C isozyme is a kinase of many substrates. To identify what is the role of each phosphorylation event, we developed a set of unique pharmacological tools that inhibit the phosphorylation of one substrate at a time. These so-called separation of function inhibitors identified roles of several proteins in ischemia response of the heart. Phosphorylation of some of these substrates by PKC increases cardiac injury, phosphorylation of another decreases cardiac injury and ophoephorylation of at least one more substrate, all of which increase during reperfusion, has no role in the immediate ischemic injury. Similarly, phosphorylation of mitofusin 1 alone is sufficient to cause cardiac dysfunction in a rat model of heart failure. This work was recently published in a series of papers.
· [bookmark: _ENREF_9]Ferreira JCB, Campos JC, Qvit N, Qi X, Bozi LHM, Bechara LRG, Lima VM, Queliconi BB, Disatnik MH, Dourado PMM, Kowaltowski AJ, Mochly-Rosen D. “A selective inhibitor of mitofusin 1-βIIPKC association improves heart failure outcome in rats” Nat Commun. 10(1):329; 2019. PMCID: PMC6338754. 
· Qvit N, Joshi AU, Cunningham AD, Ferreira JC, Mochly-Rosen D. “GAPDH (glyceraldehyde-3-phosphate dehydrogenase) protein-protein interaction inhibitor reveals a non-catalytic role for GAPDH oligomerization in cell death.” J Biol Chem 291: 13608-13621, 2016. PMCID: PMC4919446
· [bookmark: _ENREF_19]Qvit N, Disatnik MH, Sho J, Mochly-Rosen D. “Selective phosphorylation inhibitor of delta protein kinase C−pyruvate dehydrogenase kinase protein-protein interactions: application for myocardial injury in vivo”. J Am Chem Soc 138: 7626-7635, 2016. PMCID: PMC5065007 
· Hwang S, Disatnik MH, Mochly-Rosen D: “Impaired GAPDH-induced mitophagy contributes to the pathology of Huntington's disease.” EMBO Mol Med. 7:1307-26, 2015. PMCID: PMC4604685

Complete List of Published Work:  http://www.ncbi.nlm.nih.gov/pubmed/?term=mochly-rosen


D. Research Support 
Ongoing Research Support:
NIH R37 AA011147 – MERIT (PI: D. MOCHLY-ROSEN)	            	    		     				06/10/09-05/31/19
“Mechanisms of ethanol-induced cardiac protection"
Identify regulators of aldehyde dehydrogenase as a major mediator of ethanol-induced cardioprotection. We also plan to develop new tools to study the role of aldehyde dehydrogenase in a variety of human-diseases associated with oxidative stress.

NIH R01 HD08442 (PI: D. MOCHLY-ROSEN)	            	    		     							04/01/16-03/31/21
“Development of a novel treatment for hyperbilirubinemia-induced kernicterus”
The goal of this grant is to identify novel treatment to prevent or reduce the burden of bilirubin-induced kernicterus in newborns through novel small molecule activators of glucose 6 phosphate dehydrogenase, G6PD.
NIH R01 HL52141 (PI: D. MOCHLY-ROSEN)													05/01/18-04/30/22
"Delta protein kinase C and cardiac troponin I in post-myocardial infarction reperfusion injury" 
The goal of this grant is to characterize a new pathway by which reperfusion injury occurs, its potential role in cardiac troponin I (cTnI)-associated cardiomyopathy and a therapeutic approach to prevent or slow down cardiomyopathy in at least some of the patients with cTnI mutations.

And co-PI on several other NIH grants, focusing on translational research and education.



