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A.	Personal Statement 
My research has been centered on the molecular and cellular biology of hepatitis B virus (HBV) and hepatitis C virus (HCV), their interactions with the host, and the mechanisms of hepatocarcinogenesis induced by these two viruses. During the past three decades, I have made many important research findings in these research areas. Some of my past research accomplishments include the discovery of the HBV precore protein gene, the HCV F protein gene, the identification of cis- and trans-acting factors that regulate HBV gene expression, the discovery of the gene transactivation activity of the HBV X protein and the role of this protein in the enhancement of HBV gene expression and replication, the elucidation of the molecular mechanisms of HBV-induced hepatocarcinogenesis, the finding of the interaction between HCV core protein and E1 envelope protein, the determination of the membrane topology of HCV NS2 protein, the discovery of the roles of autophagy in the life cycles of HBV and HCV, the discovery of positive and negative effects of type I interferons on HBV replication, the discovery of the Janus effect of autophagy in hepatocarcinogenesis, the demonstration of the role of HBV e antigen in vertical transmission of HBV, etc. These past research findings and accomplishments are well recognized by the investigators in these research fields. 

B. Positions and Honors
PROFESSIONAL EXPERIENCE
1986-1992, Assistant Professor, Department of Microbiology, University of Southern California
1992-1999, Associate Professor, Dept. of Molecular Microbiology and Immunology, University of Southern California
1999 to present, Professor, Department of Molecular Microbiology and Immunology, University of Southern California

SCIENTIFIC ADVISORY BOARD
1995-1998, Member, Merit Review Subcommittee for Infectious Diseases, Department of Veterans Affairs
1998-1999, Member, NIH EVR Special Emphasis Panel for Postdoctoral (F32) Fellowships 
1997, 2000, 2002, 2005, 2011, 2015, Member, NCI and NIDA Site Visit Teams 
1999, 2004, Ad hoc member, NIH EVR/VIRB Study Section 
1998, 2000, 2002- 2007, 2010, 2012-2015, Member or Chair, NIH Special Emphasis Panels
2007, 2008, Ad hoc member, NIH DDR Study Section
2007, 2012, 2014, Ad hoc member, NIH VIRA Study Section
2008-2012, member, NIH VIRA Study Section
2013, 2014, Ad hoc member, NIH HBPP Study Section
2002, Editorial Advisory Board, Infection Control Today
2004-2006, Editorial Board, Hepatology
2004-2009, Advisory Board, Archives of Virology
2008-2013, Editorial Board, Journal of Biological Chemistry
2004-2014, Editorial Board, Journal of Virology
2001-2015, Editorial Board, Virology
2006-present, Editorial Advisory Board, Journal of Infectious Diseases
2009-2010, Associate Editor, PLoS Pathogens
2011-present, Section Editor, PLoS Pathogens
2014-2019, Editor, Journal of Virology

HONORS
USC Faculty Research and Innovation Award, 1987
Cathay Hepatitis Research Award, 1992
Robert E. and May R. Wright Foundation Research Award, 1987, 1989, 1995
Excellence in Teaching, The Class of 1997 and the Associated Students, USC School of Medicine, 1995
Elected Fellow, American Association for the Advancement of Science, 2010
Elected Fellow, American Academy of Microbiology, 2011

C.	Contribution to Science

1. 	The discovery of the nature, biogenesis and function of the HBV e antigen
In 1986, while working as a postdoc in Dr. W.J. Rutter’s laboratory, I discovered the HBV precore protein gene and demonstrated that its N-terminus contained a signal sequence, which targeted the precore protein to the endoplasmic reticulum for secretion. I subsequently discovered that the secreted precore protein derivatives were the mysterious HBeAg found in the serum of HBV patients. My laboratory subsequently delineated the biogenesis pathway of HBeAg and the transcription control of the precore protein gene and its overlapping core protein gene. We also discovered that the frequent double-nucleotide mutation found in the basal core promoter that controls the transcription of precore and core protein RNAs converted a nuclear factor binding site to the HNF1 binding site and led to the suppression of expression of the precore protein and HBeAg. The discovery of the nature of HBeAg had a profound impact on the diagnosis and prediction of HBV infection and pathogenesis. More recently, we also demonstrated that HBeAg played an important role in HBV persistence after the vertical transmission.    

(1) Ou, J.H., Laub, O. and Rutter, W.J. (1986) Hepatitis B virus gene functions: the precore region targets the core antigen to cellular membranes and causes the secretion of the e antigen. Proc. Natl. Acad. Sci. USA 83: 1578-1582.
(2) Standring, D.N.*, Ou, J.H.*, Masiarz, F. and Rutter, W.J. (1988) A signal peptide encoded within the precore region of hepatitis B virus directs the secretion of a heterogeneous population of e antigens in Xenopus oocytes. Proc. Natl. Acad. Sci. USA 85:8405-8409. (*Co-first authorship)
(3) Buckwold, V.E., Xu, Z., Chen, M., Yen, T.S.B. and Ou, J.H. (1996) Effects of a naturally occurring mutation in the hepatitis B virus basal core promoter on precore gene expression and viral replication. J. Virol. 70:5845-5851.
(4) Li, J., Buckwold, V.E., Hon, M.-W. and Ou, J.H. (1999) Mechanism of suppression of hepatitis B virus precore RNA transcription by a frequent double nucleotide mutation. J. Virol. 73:1239-1244. (PMID: 9882327)

2. 	The discovery of the biological functions of the HBV X protein (HBx)
In collaboration with Dr. Ben Yen at UCSF, we were among the first to discovery that the HBV X gene encodes a regulatory protein. This finding opened a new field for HBV research and led to numerous publications on HBx. We subsequently demonstrated that HBx could interact with various cellular factors and played an accessory role in enhancing HBV replication.
(1) Seto, E., Yen, T.S.B., Peterlin, B.M. and Ou, J.H. (1988) Trans-activation of the human immunodeficiency virus long terminal repeat by the hepatitis B virus X protein. Proc. Natl. Acad. Sci. USA 85: 8286-8290.
(2) Xu, Z., Yen, T.S.B., Madden, C.R., Wu, L., Tan, W., Slagle, B.L. and Ou, J.H. (2002) Enhancement of hepatitis B virus replication by its X protein in transgenic mice. J. Virol. 76:2579-2584. (PMID: 11836439)
(3) Li, J., Xu, Z., Zheng, Y., Johnson, D.L. and Ou, J.H. (2002) Regulation of hepatocyte nuclear factor-1 activity by the hepatitis B virus X protein and its frequent mutant. J. Virol. 76:5875-5881. (PMID: 12021320)
(4) Zheng, Y., Chen, W.L., Ma, M., Chang, C., and Ou, J.H.J. (2007) Enhancement of androgen receptor activity by hepatitis B virus X protein. Virology 363:454-461. (PMCID:1976269)

3.	The discovery of the HCV F protein
In 2001, my laboratory discovered that the HCV genome encoded a new gene product using a different reading frame. We named this protein F protein for “frameshifting”. This gene was also independently discovered by Dr. Andrea Branch who named it ARFP for “alternative reading frame protein”. We subsequently discovered that this protein was a labile protein associated with the ER membrane. We also found that this protein was degraded by proteasomes by an ubiquitin-independent pathway via its direct interaction with the α3 subunit of the proteasome. Although the biological functions of the HCV F protein remains enigmatic, its discovery opened a new research field.

(1) Xu, Z., Choi, J., Yen, T.S.B., Lu, W., Strohecker, A., Govingdarajan, S., Selby, M., Chien, D. and Ou, J.H. (2001) Synthesis of a novel hepatitis C virus protein by ribosomal frameshift. EMBO J. 20:3840-3848. (PMID: 11447125)
(2) Xu, Z., Choi, J., Lu, W. and Ou, J.H. (2003) Hepatitis C virus F protein is a short-lived protein associated with the endoplasmic reticulum. J. Virol. 77:1578-1583. (PMCID: 140853)
(3) Choi, J., Xu, Z. and Ou, J.H. (2003) Triple decoding of hepatitis C virus RNA by programmed translational frameshifting. Mol. Cell. Biol. 23:1489-1497. (PMCID 151691)
(4) Yuksek, K., Chen, W.L., Chien, D. and Ou, J.H.J. (2009) Ubiquitin-independent degradation of the hepatitis C virus F protein. J. Virol. 83:612-621. (PMCID: 2612388)

4.	The discovery of the interplays between HBV/HCV and autophagy
Autophagy plays an important role in maintaining cellular homeostasis and also has anti-microbial functions. My laboratory discovered that both HBV and HCV could perturb the autophagic pathway and use this pathway to enhance their replication. We subsequently confirmed our cell culture results using a mouse model and demonstrated that autophagy was essential for HBV DNA replication in vivo. We also found that HCV temporally regulated the maturation of autophagosomes to facilitate its RNA replication. These findings provided important information for understanding the interactions between hepatocytes and these two different viruses.  

(1) Sir, D., Chen, W.L., Choi, J., Wakita, T., Yen, T.S.B., and Ou, J.H.J. (2008) Induction of incomplete autophagic response by hepatitis C virus via the unfolded protein response. Hepatology 48:1054-1061. (PMCID: 2562598) (Editor’s Choice, Hurtley, S.M., Hitchhiking in Membrane Traffic, Science 321:1135, 2008)
(2) Sir, D., Tian, Y., Chen, W.-L., Ann, D.K., Yen, T.S.B. and Ou, J.H.J. (2010) The early autophagic pathway is activated by hepatitis B virus and required for viral DNA replication. Proc. Natl. Acad. Sci. USA 107:4383-4388. (PMCID: 2840127)
(3) Tian, Y., Sir, D., Kuo, C.-F., Ann, D.K. and Ou, J.H.J. (2011) Autophagy required for HBV replication in transgenic mice. J. Virol. 85:13453-13456 (Spotlight of the issue) (PMCID:3233133)
(4) Wang, L., Tian, Y. and Ou, J.H.J. (2015) HCV induces the expression of Rubicon and UVRAG to temporally regulate the maturation of autophagosomes and viral replication. PLoS Pathogens (in press)

5. 	Studies of the mechanisms of hepatocarcinogenesis
HBV and HCV are responsible for approximately 80% of the hepatocellular carcinoma (HCC) incidence in the world. In collaboration with Dr. Ben Yen’s laboratory, we have studied the mechanism of HBV-induced hepatocarcinogenesis and found that HBV could perturb the redox status in hepatocytes and sensitize hepatocytes to oxidative DNA damage and hepatocarcinogenesis. In collaboration with Dr. Keigo Machida’s laboratory, we also found that HCV could impair oxidative DNA damage repair. We also discovered that HCV could affect the PI3K-AKT signaling pathway in hepatocytes. More recently, we also investigated the possible role of autophagy in hepatocarcinogenesis and found that autophagy has dual effects. We found that it was required to suppress the initiation of hepatocarcinogenesis by removing dysfunctional mitochondria and reducing oxidative stress and DNA damage. However, we also found that once hepatocarcinogenesis had been initiated, autophagy was also required to promote hepatocarcinogenesis, as it was required to suppress the expression of tumor suppressors for benign hepatic tumors to become malignant HCC. These findings provided important information for understanding the mechanisms of HBV and HCV-induced hepatocarcinogenesis and the roles of autophagy in this process.

(1) Zheng, Y., Chen, W.L., Louie, S.G., Yen, T.S.B., and Ou, J.H.J. (2007) Hepatitis B virus promotes hepatocarcinogenesis in transgenic mice. Hepatology 45:16-21. (PMID: 17187428)
(2) Machida, K., Tsukamoto, H., Liu, J.-C., Han, Y.-P., Govindarajan, S., Lai, M.M.C., Akira, S., and Ou, J.H.J. (2010) c-Jun mediates HCV hepatocarcinogenesis through STAT3 and nitric oxide-dependent impairment of oxidative DNA repair. Hepatology 52:480-492. (PMCID:3107125)
(3) Liu, Z., Tian, Y., Machida, K., Lai, M.M.C., Luo, G., Foung, S.K.H., and Ou, J.H.J. (2012) Transient activation of the PI3K-AKT pathway by HCV to enhance viral entry. J. Biol. Chem. 287:41922-41930. (PMCID:3516739)
(4) Tian, Y., Kuo, C.-F., Sir, D., Wang, L., Govindarajan, S., Petrovic, L.M. and Ou, J.H.J. (2015) Autophagy inhibits oxidative stress and tumor suppressors to exert its dual effect on hepatocarcinogenesis. Cell Death Diff. (in press) 
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