
[bookmark: _GoBack]OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015)
BIOGRAPHICAL SKETCH
Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person.  DO NOT EXCEED FIVE PAGES.
NAME: Saito, Takeshi
eRA COMMONS USER NAME (credential, e.g., agency login):  SAITOT
POSITION TITLE:  Assistant Professor
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and residency training if applicable. Add/delete rows as necessary.)
	INSTITUTION AND LOCATION
	DEGREE
(if applicable)
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MM/YYYY
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	Showa University, School of Medicine, Tokyo
	M.D.
	03/1998
	Medicine

	Showa University, Graduate School of Medicine, Tokyo
	Ph.D.
	12/2002
	Microbiology

	University of Texas Southwestern Medical Center, Dallas TX
	Postdoc
	03/2007
	Microbiology

	University of Washington, Seattle WA
	Postdoc
	06/2009
	Immunology



Please refer to the Biographical Sketch sample in order to complete sections A, B, C, and D of the Biographical Sketch.

A.	Personal Statement 
Through my medical education and patient care, I recognized my strong motive to understand the pathophysiology behind clinical manifestation in infectious disease. Therefore, I sought postgraduate education in molecular microbiology; thereafter my research interest has been centered on hepatitis C virus (HCV) virology, pathogenesis, and virus-host interaction including hepatic immune response. During my PhD and Post-Doctoral training, I have investigated viral-host interactions that activate intracellular innate immune response to the suppression of HCV replication. In recent years, I have focused on understanding how host cells sense HCV infection to initiate the innate antiviral immune response which involves type I interferon and proinflammatory cytokine production that govern hepatic immunity. After recent transition to an independent junior faculty position at the University of Southern California (USC), Keck School of Medicine, my laboratory continues to investigate virus-host interactions that determine disease outcome and pathogenesis of HCV. Through this work, I have gained extensive expertise and skills in virology, cell signaling, cytokine biology, and cell biology. My role as a physician specializing in the care of viral hepatitis at an academic medical center offers the unique integration of basic science and clinical/translational science into a laboratory research program, allowing us to set our aim as "research for better healthcare". My chief goal is to become an established physician scientist with the skills and knowledge necessary to pursue a lasting career dedicated to translating discoveries in molecular virology into clinical practice and development of novel therapies. For successful achievement of my career goals, USC provides protected time for molecular research laboratory operation, thus enabling my guidance of multiple graduate students and participation in collaborative research with highly distinguished investigators. In addition, USC is supported by two major centers for the study of liver diseases: 1) USC Research Center for Liver Diseases, and 2) Southern California Research Center for ALPD and Cirrhosis. The center directors serve as consultants for my research program and career development. In summary, I have substantial expertise and track record in the field of innate immunology against viral infection and am efficiently establishing an independent research program in an environment well suited for the study of liver diseases. 



B. Positions and Honors
PROFESSIONAL EXPERIENCE
2002-2004		Research Associate and Physician, Second Department of Internal Medicine (Gastroenterology & Hepatology) Showa University School of Medicine
2005-2007 	Postdoctoral Associate, Department of Microbiology, University of Texas, Dallas, TX. Laboratory of Dr. Michael Gale, Jr.
2007-2009	Postdoctoral Associate, Department of Immunology, University of Washington, Seattle, WA. Laboratory of Dr. Michael Gale, Jr.	
2009-2010	Acting Instructor, Department of Immunology, University of Washington, Seattle, WA
2010-Present	Assistant Professor, Department of Medicine, Division of Gastroenterology, Molecular   
                       Microbiology & Immunology, and Pathology, University of Southern California, Los Angeles, CA
2010-Present  Attending Hepatologist Los Angeles County General Hospital, University of  Southern California (LAC+USC), Los Angeles, CA  	 

SCIENTIFIC ADVISORY BOARD
2013-Present	Frontiers in Gastroenterology; Review Editor
2015-Present	Journal of Medical Virology; Editorial Board Member

HONORS
2004	Community Medicine Foundation Post-doctoral Fellowship
2005 	Travel Scholarship for 12th International Meeting on Hepatitis C Virus & Related Viruses
2006	Travel Scholarship for 13th International Meeting on Hepatitis C Virus & Related Viruses
2007 	Travel Scholarship for 14th International Meeting on Hepatitis C Virus & Related Viruses
2008	Travel Award for Hepatic Inflammation and Immunity meeting
2008	International Society for Interferon & Cytokine Research Milstein Young Investigator Award
2008	Travel Scholarship for 15th International Meeting on Hepatitis C Virus & Related Viruses
2009	Viral Hepatitis Research Foundation of Japan Research Fellowship
2010	Hepatology Research High Citation Award
2010	Liver Scholar Award (AASLD and American Liver Foundation)
2011	Donald E. and Delia B. Baxter Faculty Fellow
2011 	Travel Scholarship for 18th International Meeting on Hepatitis C Virus & Related Viruses
2013	International Symposium on Cells of the Hepatic Sinusoid, Young Investigator Award

C.	Contribution to Science

1. 	The translational discovery of the viral and host factors that regulate antiviral effectors.
In 2002, during my Ph.D. training, I discovered a specific motif within the viral genome from patient samples that strongly correlate with the therapeutic outcome of interferon (IFN) based antiviral therapy. Further analysis revealed that the treatment outcome determinant motif is located within viral envelope protein 2 (E2), which is known to interact with well accepted antiviral host factor, protein kinase R (PKR). The E2 protein interaction with PKR impaired its kinase activity, and resulted in the failure to phosphorylate eIF2α. PKR is known to play a critical role in the suppression of viral protein translation through phosphorylation of eIF2α, thus well demonstrating how the viral product manipulates antiviral host factors to establish a suitable environment for its efficient replication. Through this work, I have witnessed the excitement in linking laboratory medicine for the precise understanding of clinical medicine. In addition, this work led me to dedicate my career to the study of antiviral innate defense program against human pathogenic viral diseases. 
a.	Saito T, Ito T, Ishiko H, Yonaha M, Morikawa K, Miyokawa A, Mitamura K. Sequence analysis of PePHD within HCV E2 region and correlation with resistance of interferon therapy in Japanese patients infected with HCV genotypes 2a and 2b. American Journal of Gastroenterology (2003) 98:1377-1383
b.	Morikawa K, Ito T, Nozawa H, Inokuchi M, Uchikoshi M, Saito T, Mitamura K, Imawari M.  Translational enhancement of HCV RNA genotype 1b by 3’-untranslated and enveloped 2 protein-coding sequences.  Virology (2006); 345:404-15. PMID:16289655

 
2.  The discovery of Pathogen Associated Molecular Patterns (PAMPs) of HCV and its association with host Pattern Recognition Receptor (PRR) in hepatocytes. During post-doctoral training in Dr. Michael Gale’s laboratory, my work focused to identify and characterize the host factor that senses HCV infection. My study revealed that one of the cytoplasmic DEAD box RNA helicase, namely Retinoic Acid Inducible Gene I (RIG-I) is responsible to sense viral genome as a PAMP. I have also discovered that RIG-I engagement with HCV genome promotes the conformational change of RIG-I protein, resulting in the exposure of CARD domain to initiate the signaling cascade. The activation of RIG-I signaling induces robust expression of antiviral host factors, namely Interferon Stimulated Genes (ISGs) and also secretion of endogenous type I IFNs. In parallel, I also initiated an investigation to determine the PAMP motif within HCV genome. This work led to the discovery of uridine/adenosine rich RNA potently that activate RIG-I signaling. This discovery was well generalized to how other human pathogenic viral diseases (such as Measles, Ebola, Influenza) induces host response. Through this work, I was awarded a numbers of young investigator awards as well as post-doc to faculty transition grants.
a.	Loo Y-M, Owen DM, Li K, Erickson A K, Johnson C, Fish PM, Carney, DS, Wang T, Ishida H, Yoneyama M, Fujita T, Saito T, Lee W M, Hagedorn C, Lau T-YD, Weinman SA, Lemons SM, Gale M Jr. Viral and therapeutic control of IPS-1 function during hepatitis C virus infection.  Proc Natl Acad Sci USA, (2006); 103:6001-6006. PMID:16585524
b.	Saito T, Hirai R, Loo YM, Owen D, Johnson CL, Sinha SC, Akira S, Fujita T, Gale M Jr.  Regulation of innate antiviral defenses through a shared repressor domain in RIG-1 and LGP2.  Proc Natl Acad Sci USA (2007); 104:582-7. PMID:17190814
c.	Saito T, Gale M Jr. Principles of intracellular viral recognition. Current Opinion in Immunology. (2006); 19:17-23. PMID:17118636
d.	Saito T, Gale M Jr. Regulation of innate immunity against hepatitis C virus infection. Hepatology Research (2008); 38:115-22. PMID:18021225 PMCID:N/A
e.	Saito T, Gale M Jr. Differential recognition of double-stranded RNA by RIG-I-like receptors in antiviral immunity. Journal of Experimental Medicine (2008); 205: 1523-7. PMCID: PMC2442628
f.	Saito T, Owen DM, Jiang F, Marcotrigiano J, Gale M Jr. Innate immunity induced by composition-dependent RIG-I recognition of hepatitis C virus RNA. Nature (2008); 454: 523-7. PMCID: PMC2856441
g.	Malathi K, Saito T, Crochet N, David J. Barton DJ, Gale M Jr., Silverman RH.  RNase L releases a small RNA from HCV RNA that refolds into a potent PAMP. RNA (2010); 11:2108-19 PMCID: PMC2957051

3. 	Identification of novel ghost factors that regulate the cellular sensitivity to antiviral cytokines
After completion of post-doctoral training and transition to independent principal investigator, my primary research interest remained in the understanding of antiviral innate immunity. In 2014, our laboratory conducted a genome wide cDNA screening for the identification of host factor that regulate the expression of Interferon Stimulated Genes (ISGs). The screening identified a novel and critical host factor, namely TNK1. TNK1 has not been studied and thus its function in cell biology was unknown. TNK1 was classified as a tyrosine kinase through it homology to other kinases, however, our work discovered that it exhibited dual kinase activity on both tyrosine and serine. Our study also revealed that TNK1 phosphorylates STAT1 at serine 727 residue. This event appeared to be critical for the efficient induction of ISGs in response to type 1 IFN. This work led our laboratory to the acquisition of the first federal grant and the current investigation of the in vivo role of TNK1 in antiviral immunity.
a.	Lau DT, Negash A, Chen J, Crochet N, Sinha M, Zhang Y, Guedj J, Holder S, Saito T, Lemon SM, Luxon BA, Perelson AS, Gale M Jr. Innate immune tolerance and the role of Kupffer cells in differential responses to interferon therapy among patients with HCV genotype 1 infection. Gastroenterology (2012);12:1602-2  PMID: 23123437 PMCID:PMC38222610
b.	Ooi E, Chan ST, Cho NE, Wilkins C, Woodward J, Meng Li, Kikkawa U, Tellinghuisen TL, Gale M Jr, Saito T. Novel Antiviral Host Factor, TNK1, regulates interferon signaling through serine phosphorylation of STAT1. Proc Natl Acad Sci USA  (2014); 111:1909-14. PMID: 24449862 PMCID:PMC3918791
          

The weblink to the list of peer-reviewed publications:
http://www.ncbi.nlm.nih.gov/sites/myncbi/takeshi.saito.1/bibliography/41455254/public/?sort=date&direction=ascending





D. Research Support
Ongoing Research Support

Southern California Clinical and Translational Science Institute    	Saito (PI)					    7/1/13-6/30/15
“Hepatocytic Zonality that Defines Outcome of Hepatitis C Virus Infection”
This study is designed to define the virus-host interaction in HCV-infected liver tissue, which will ultimately translate our knowledge towards improvement of the therapeutic strategy against HCV.

R21AA022751-01A1 (NIH/NIAAA)									Saito (PI)					    8/20/14-7/31/16
 “Retinoid regulation of hepatic innate immunity”
The goal of this study is to understand the critical role of retinoid (Vitamin A) in regulation of antiviral innate immunity. This study specifically focuses on the metabolic function of ADH to the production of antiviral compound, retinoic acid, and tests its effect in HCV suppression.

R01DK101773-01A1 (NIH/NIDDK)									 Saito (PI)					    5/01/15-3/31/20
“Innate Defense Program against HCV”
This study focuses to understand the role of newly identified antiviral tyrosine kinase in the regulation of anti-viral innate defense program in the hepatocytes. 


Completed Research Support

ALF/SAITO/10-11                                              Saito (PI)                                              	      07/01/10-06/30/13                              
The American Association for the Study of Liver Diseases and the American Liver Foundation
Liver Scholar Award                 
"Identification of a novel host innate immune factor that regulates HCV"
This study is designed to identify the novel antiviral host factor by high throughput cDNA screening method. The identified novel factors will be further analyzed in the mechanism of their antiviral action though the induction of interferon stimulated genes. Role: PI

Donald E. and Delia B. Baxter Foundation Award	Saito (PI)							 		07/01/11-06/30/13
"Characterization of a novel host factor as a therapeutic target against Hepatitis C virus infection"
The goal of this study is to investigate the novel therapeutic approach against HCV infection. The aim centers to manipulate the function of tyrosine kinase to potentiate the IFN signaling to the induction of interferon stimulated genes (ISGs). Role: PI

5P30DK048522-18 							   		Saito (PI)							   	   03/15/10 – 02/28/13                             
USC Research Center for Liver Diseases Pilot Project Grant   											                                                                     
"Identification of novel innate immune signaling that controls HCV".
The goal of this study is to characterize the function of TNK-1 kinase as a novel antiviral host factor that regulates HCV replication in the hepatocyte. Role: PI	

IRG-58-007-51 										Saito (PI)          				       		01/01/12-12/31/12
American Cancer Society Institutional Research Grant    
"Oncogenesis of HCV infected hepatocyte mediated by the manipulation of the UBLs pathway."
This study is designed to investigate the molecular mechanism of how HCV causes the oncogenic transformation of infected hepatocytes through the exploitation of host UBLs pathway. Role: PI

5P50AA011999-14							    		Saito (PI) 									01/01/11-12/31/12                                
Southern California Research Center for ALPD & Cirrhosis Pilot Project Grant	                                                                                                                                      
"ETOH mediated deregulation of hepatic innate immunity that support HCV"										       
This study is designed to investigate the pathogenesis of immune deregulation caused by the combination of HCV and alcoholic liver diseases (ALDs). This proposal also aims to investigate the link between innate immune deregulation and the progression of liver fibrosis through the understanding of inflammasomes formation by viral hepatitis and ALDs. Role: PI
