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	DEGREE
(if applicable)

	Completion Date
MM/YYYY

	FIELD OF STUDY


	Gifu Pharmaceutical University, Gifu, Japan
	B.S.
	3/95
	Pharmacy

	University of Tsukuba, Ibaraki, Japan
	M.S.
	3/97
	Science

	University of Tokyo, Tokyo, Japan
	Ph.D.
	3/01
	Molecular Immunology

	University of Southern California, Los Angeles, CA
	Post-doc
	5/03
	Molecular Virology

	Howard Hughes Medical Institute, Los Angeles, CA
	Post-doc
	8/05
	Cancer Biology



A. Personal Statement: Dr. Machida has the expertise, leadership and motivation necessary to successfully carry out the proposed work. Dr. Machida has acquired basic and advanced skills in cancer research, molecular virology and genetic analysis of animal models for >16 years to investigate the pathogenetic mechanisms of the highly important and clinically relevant obesity/hepatitis C virus (HCV)/alcohol-synergism, apoptosis signaling, and oncogenic potential in the liver of HCV transgenic (Tg) mice. His expertise beneficial to the current projects includes production of lentivirus shRNA for cellular genes, xenograft transplantation, bone marrow transplantation, mouse fluorescence imaging, ethanol feeding, histological analysis of liver, lentiviral cDNA library construction, and generation of knockout/transgenic models (Tlr4-/-, Spnb2+/-, Stat3fl/fl, c-Junfl/fl and Ikkfl/fl). He laid the groundwork for the proposed research by developing effective measures to examine molecular mechanism of genesis of tumor-initiating stem-like cells (TICs). Major findings during the past decade include the role of mitochondria-mediated pathway in apoptotic signaling by HCV, the role of mutator phenotype in HCV-associated cancer through error-prone polymerases, and more recently the role of TLR4 signaling in the Nanog induction and liver cancer predisposition. During the past few years, he is leading an independent NIH-funded research program on the role of the stem cell marker NANOG in liver tumor-initiating cells by merging his background in HCV-induced liver oncogenesis with obesity/alcoholic liver disease (ALD) and TICs. He successfully administered the projects (e.g. staffing, research protections, budget), collaborated with other researchers, and produced several peer-reviewed publications from each project. Dr. Machida completed 8-week-course for Designing Clinical Research organized by CTSI and 2-week-Embryonic Stem Cell Culture Course (NIH-funded course) in Orange County Hospital in California. Dr. Machida is the co-director of the Animal Core Facility of the Research Center for Alcoholic Liver Diseases and Cirrhosis. As a result of these previous experiences, he is aware of the importance of frequent communication among project members and of constructing a realistic research plan, timeline, and budget. Although Dr. Machida did postdoctoral training here, he has moved on to independent status with his own lab space and has been the intellectual force behind the project for the last year.  In summary, he has demonstrated record of successful and productive research projects in an area of TICs and cancer biology, and his expertise and experience have prepared him to support the proposed project.
Hepatitis C Virus (HCV) is a “silent stalker” in infected people, who can develop hepatocellular carcinomas (HCC) decades later. My short-term goal is to study three areas: (i) Host-pathogen interactions to identify the mechanism of HCV-associated HCC; (ii) Molecular virology of lymphotropic HCV in viral persistence and pathogenesis; (iii) Cancer biology in liver oncogenesis generated from tumor-initiating cells (TICs: “bad seeds” of treatment-resistant HCC) induced by interactions between environmental factors (alcohol, obesity) and HCV.  My long-term goal is to test new therapeutic modalities for HCC in HCV-infected patients with alcoholism and/or obesity.

1. Chen C.L., Tsukamoto H., Liu J.C., Kashiwabara K., Feldman, D., Sher L., Dooley S., French S., Mishra L., Petrovic L., Hyeongnam J., Machida K., Reciprocal regulation by TLR4 oncogenic and TGF-β tumor suppressor pathways in liver tumor-initiating stem-like cells, J. Clin. Invest., 123, 2832-2849, 2013 (Corresponding author), PMCID:  in press. 
2. Feldman D.E., Chen C., Punj V., Tsukamoto H., Machida K., Pluripotency factor-mediated expression of the Leptin receptor OB-R links obesity to oncogenesis through tumor-initiating stem cells, Proc. Natl. Acad. Sci. USA., 109, 829-34, 2012 (Corresponding author),  PMCID: PMC3271911
3. Machida K.*, Tsukamoto H., Mkrtchyan H., Duan, L., Dynnyk A., Liu H., Wang J., Ray R., Ou, J., Seki E., Lai M.M.C., Toll-like receptor 4 mediates synergism between alcohol and HCV in hepatocellular carcinoma involving stem cell marker Nanog, Proc. Natl. Acad. Sci. USA,, 106, 1548-1553, 2009 (*Corresponding author), PMCID: 2635765.

B.	Positions and Honors
Positions and Employment
4/01-7/02	Research Associate, Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California.
8/02-8/03	Research Associate, Howard Hughes Medical Institute, Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California.
9/03-6/06	Research Associate, Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California.
7/06-8/08	Assistant Professor of Research, Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California.
9/08-4/15	Assistant Professor (tenure-track), Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California.
5/15-present	Associate Professor (with tenure), Department of Molecular Microbiology and Immunology, University of Southern California, Los Angeles, California
Honors:    4/97-3/98, Scholarship, Japan Scholarship Foundation
 	4/98-3/01, Scholarship, Japan Society for the Promotion of Science
  	3/07, Young Investigator Award, Asian Pacific Association for the Study of the Liver (APASL)
 	10/07, 2nd International Symposium for Alcoholic Liver and Pancreatic Diseases, Travel Award
1/06-12/07 Research Center for Alcoholic Liver and Pancreatic Diseases Pilot Funding Award
		4/07-3/09 USC Research Center for Liver Diseases Pilot Funding Award		
11/08, Presidential Poster of Distinction, Liver Meeting of AASLD, San Francisco, U.S.A.
		7/08 - 6/09 Wright Foundation Award
		4/08 - 3/09 American Cancer Society (ACS) pilot funding Award
		7/09 - 6/10 Zumberge Fund Individual Grant Award
		9/11, Travel Award, International Symposium of Hepatitis C Virus and Related Viruses

C.	Contribution to Science
Selected Peer-reviewed Publications (publications out of 49):

1. We uncovered a novel finding in which HCV promotes genomic DNA damage and mutations (mutator phenotype) that enable viral transformation. Overall, these results define a unique strategy by which host tumor suppressor genes are effectively abolished by viral proteins. This research led to five first-author publications. Early on and continuing I focused on HCV molecular virological research and host-virus interactions. 
a. Machida, K., Cheng, K.T., Sung, V.M., and Lai, M.M. Hepatitis C virus induces Toll-like receptor 4 expression, leading to enhanced production of IFN- and IL-6 J. Virol. 80:866-874, 2006, PMCID: 1346849.
b. Machida K., K. T. Cheng, V. M. Sung, S. Shimodaira, K. L. Lindsay, A. M. Levine, M. Y. Lai, and M. M. Lai, Hepatitis C virus induces a mutator phenotype: enhanced mutations of immunoglobulin and protooncogenes. Proc. Natl. Acad. Sci. USA. 101:4262-4267, 2004, PMCID: 384729 (Awarded by ISI due to Top 1% of citation in the field).
c. [bookmark: OLE_LINK34][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Machida, K., Cheng, K.T., Sung, V.M., and Lai, M.M. Hepatitis C virus induces Toll-like receptor 4 expression, leading to enhanced production of IFN- and IL-6 J. Virol. 80:866-874, 2006, PMCID: 1346849.
d. Machida, K., Cheng, K.T., Pavio, N. Sung, V.M., and Lai, M.M. Hepatitis C virus E2-CD81 interaction induces hypermutation of the immunoglobulin gene in B cells. J. Virol. 79:8079-8089, 2005, PMCID: 1143751 (Cited by Faculty 1000).


2. Our research addressed new mechanistic hypotheses based on the novel discovery that the HCV NS5A protein induces Toll-like receptor 4 (TLR4) an innate immune sensor molecule for Gram (-) bacteria. We also collaborate with Professor Hidekazu Tsukamoto, Department of Pathology, studying the synergy between HCV and alcoholism and delineating oncogenic signaling pathways. We developed a novel mouse HCC model induced by HCV and alcoholism by feeding animals an alcohol-containing diet for 12 months. In contrast, alcohol-fed TLR4-deficient HCV Tg mice did not develop HCC, indicating that TLR4 signaling is critical for HCC development. Global mRNA profiling analysis identified NANOG (the stem/progenitor cell marker) as one of major downstream targets of TLR4 for oncogenesis. This study allowed me to merge my background in HCV research with knowledge of alcoholic liver disease and TICs using Tg mice (PNAS 2009 106:1548-1553). In addition to the contributions described above, with a team of collaborators, I directly documented the effectiveness of various intervention models for older substance abusers and demonstrated the importance of social support networks. 

a. Machida K.*, Tsukamoto H., Mkrtchyan H., Duan, L., Dynnyk A., Liu H., Wang J., Ray R., Ou, J., Seki E., Lai M.M.C., Toll-like receptor 4 mediates synergism between alcohol and HCV in hepatocellular carcinoma involving stem cell marker Nanog, Proc. Natl. Acad. Sci. USA,, 106, 1548-1553, 2009 (*Corresponding author), PMCID: 2635765.
b. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Feldman D.E., Chen C., Punj V., Machida K.*, The TBC1D15 oncoprotein connects cellular energy status to stem cell self-renewal through destabilization of p53, PLOS One, 109, 829-34, 2012 (Corresponding author), PMCID:   PMC3271911
c. Feldman D.E., Chen C., Punj V., Tsukamoto H., Machida K., Pluripotency factor-mediated expression of the Leptin receptor OB-R links obesity to oncogenesis through tumor-initiating stem cells, Proc. Natl. Acad. Sci. USA., 109, 829-34, 2012 (Corresponding author),  PMCID: PMC3271911
d. Machida, K.*, Tsukamoto, H., Liu, J.-C., Han, Y.-P., Govindarajan, S., Akira, S., Lai, M.M.C., and Ou, J.H.J. c-Jun mediates HCV hepatocarcinogenesis through STAT3 and nitric oxide-dependent impairment of oxidative DNA repair. Hepatology, 52(2):480-92, 2010 (Corresponding author), PMCID: 295838.

2. We investigated further the roles of TIC signaling in human malignancies associated with virus and alcoholism and/or obesity. We found that the hormone produced by adipose tissue, that controls appetite, stimulates self-renewal and expansion of TICs through the activation of tumor-generating genes (PNAS. 2012 109: 829-834). Furthermore, our study demonstrates that TLR4 is induced, activated, and responsible for liver oncogenesis in other HCC mouse models and that TICs isolated from these models are all TLR4-dependent (J. Clin. Invest., 2013 123:2832-2849).
Current Research and Future Plans: Based on insights from the genetic mouse model of HCC, we have initiated several IRB-approved clinical studies to further expand research to isolate, characterize and treat TICs derived from human HCC patients at USC. Using knowledge gained from the oncogenic signaling of TICs, we are addressing new mechanistic hypotheses based on the novel discovery that the pluripotent transcription factor, NANOG, can reprogram the metabolism of HCC-derived TICs. These studies will motivate novel strategies for targeting and removing TICs and suggest new avenues to treat malignancies associated with human HCV and alcoholism and/or obesity. This newly discovered mechanistic framework for TIC proliferation represents a key innovation and holds significant potential as a therapeutic target. I served as the primary investigator or co-investigator in all of these studies. 

a. Chen C.L., Tsukamoto H., Liu J.C., Kashiwabara K., Feldman, D., Sher L., Dooley S., French S., Mishra L., Petrovic L., Hyeongnam J., Machida K., Reciprocal regulation by TLR4 oncogenic and TGF-β tumor suppressor pathways in liver tumor-initiating stem-like cells, J. Clin. Invest., 123, 2832-2849, 2013 (Corresponding author), PMCID:  in press. 
b. Ueno A., Lazaro R., Wang P.Y., Higashiyama R., Machida K., and Tsukamoto H., Mouse Intragastric Infusion (iG) Model, Nature Protocol, 2012 Mar 29;7(4):771-81. PMC Journal – In Process
c. Machida, K.*, McNamara, G., Cheng, K.T., Wang, C.H., Huang, J., Ou, J.H., and Lai M.M. Hepatitis C virus inhibits DNA damage-repair through disruption of ATM-NBS1/Mre11/Rad50 pathway, J. Immunol., 185(11):6985-6998, 2010, PMC Journal – In Process (Corresponding author: Cover page).
d. Machida K., Tsukiyama-Kohara K., Seike E., Tone S., Shibasaki F., Shimizu M., Hayashi Y., Tobita Y., Shimizu, M., Takahashi, H., Taya C., Yonekawa H., Tanaka, N., Kohara M. Disruption of IFN signaling and HCV synergistically enhance lymphoproliferation through type II CD95 and interleukins, Gastroenterology, 137, 285-296, 2009, PMC Journal – In Process.

My bibliography link: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/keigo.machida.1/bibliography/48053097/public/?sort=date&direction=ascending

D.	Research Support
Ongoing Research Support:

RSG MPC122545 (Machida)		07/1/2012 - 06/30/2016	(Effort: 2.4 calendar months)
Research Scholar Grant, American Cancer Society
Role: PI (Machida)
Title: NANOG-mediated oncogenic signal and tumor stem cells in HCV carcinogenesis
This research grant is to investigate obesity in HCV transgenic animals and HCC cell lines.

P50 AA11999 (Tsukamoto, USC)	01/01/2015 – 12/31/2019	(Effort: 1.2 calendar months)
NIH/NIAAA					
Role: Co-director of Animal Core Facility and Project 3 leader
Research Center for Alcoholic Liver and Pancreatic Diseases
This center grant supports our central research theme: elucidation of mechanisms by which alcohol sensitizes and primes the liver and pancreas for injury.  Animal Core provides the intragastric ethanol infusion model to the Center members.  

Pending:
R01 NIAAA (Machida) 		12/1/2015 – 11/30/2020	(Effort: 3.0 calendar months)	
NIAAA/NIH	
Role: PI
Title: Role of Nanog in liver tumor-initiating cells induced by alcohol and HCV 
This research grant is to investigate the field of tumor-initiating cells, humanized mice and iPSC-derived hepatocyte genome editing techniques. 

OVERLAP: None
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