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A. Personal Statement:

My interest in harnessing human innate immune system for anti-tumor immunotherapy was kindled during my graduate studies on the influenza viral pathogenesis. One of my most original findings during this research was the discovery of the first activating enzyme in the interferon-induced ISG15 protein conjugation pathway. Remarkably, the UBE1L gene for this activating enzyme, as an important part of innate immune system, is most frequently deleted in lung cancer cells, strongly suggesting a direct role of this innate immune pathway in anti-tumor immunity. To learn more innate immunology, I pursued postdoctoral training in Dr. Peter Cresswell’s lab at Yale Department of Immunology to study the CD1d/NKT antigen presentation pathway, an integral component of innate immune system. My research in Dr. Cresswell’s lab focused on the molecular and cellular mechanism of CD1d antigen presentation pathway. The best-studied function of NKT cells is their anti-tumor and anti-metastatic function. During my research in this field, I noted the stark contrast between the anti-tumor effect of NKT cell ligands in mouse models and in human cancer patients and envisioned that it would be pivotal to build a more humanized mouse model to study the human CD1d/NKT lipid presentation pathway in vivo. Recently we have successfully built a human CD1d knock-in mouse. For the long-term goal of developing anti-tumor NKT cell-targeting lipid drugs for human clinics, I am endeavoring to explore this new CD1d-humanized mouse as a novel tool for in-vivo mechanistic study of human CD1d lipid presentation as well as a tool for anti-tumor lipid candidate examining and testing before costly and lengthy clinical trials. I believe these studies will have clinical impact in the near future.

B. Positions and Honors: 

Positions and Professional Memberships

2006-2008		Associate Research Scientist, Immunobiology, Yale University School of Medicine
2009-	 		Assistant Professor, Mol. Microbiol. & Immunology, University of Southern California
2002-			Member, American Society for Virology
2011-			Member, American Society for Microbiology
2011-			Member, American Association of Immunologists
2014-			Member, Faculty of 1000

Reviewer (Ad hoc): 
Blood / Proc. Natl. Acad. Sci. USA / pLOS Pathogens / J. Immunol. / pLOSone / J. Leuko. Biol./J. Biol. Chem./Cell Oncology/Cytokine/Virology and Retrovirology/Virology/J. Med. Virol./Viruses-Basel/Mediators of Inflammation

Honors

1986-1989		Excellence Scholarship, Fudan University, Shanghai, China
1990-1992		Guanghua Scholarship, The Guanghua Science and Education Foundation, China 
1994		Ministerial Prize for Advancement of Agriculture and Biotechnology (First-Class), The Chinese Ministry of Agriculture (Project Participant) 
1996		National Prize for Advancement of Science and Technology (Second-Class), The Chinese State Science & Technology Commission (Project Participant) 
1995-1997		Marion Johnson Graduate Fellowship, Rutgers University 
1997		Spencer H. Davis Prize for outstanding graduate students, Rutgers University 
2001		The International Society for Interferon and Cytokine Research Travel Award and Invited Speaker, 2001 ISICR annual meeting, Cleveland, Ohio 
2002		The American Society for Cell Biology Travel Award, 2002 ASCB summer meeting on nontraditional functions of ubiquitin and ubiquitin-like proteins, Colorado Springs, Colorado
2002		The American Society for Virology Travel Grant and Invited Speaker, The XIIth International Congress of Virology, Paris, France
2006		Oral Presentation, 2006 Keystone symposium “Pathogen-Host Standoff: Persistent and Latent Infection”, Keystone, Colorado
2005-2008 	Postdoctoral Fellowship, Cancer Research Institute
2012		The American Association for Immunologists Early Career Faculty Travel Grant, Boston, Massachusetts 
2013	Block Symposium Speaker, 100th AAI Annual Meeting “Antigen Processing and Presentation: Cellular Insights”, Honolulu, Hawaii
2013	Oral Presentation, 7th International Symposium On CD1 And NKT Cells, Tours, France
2014	Oral Presentation, 8th International Workshop on Antigen Presentation and Processing, Philadelphia, Pennsylvania
2014	The American Association for Immunologists Early Career Faculty Travel Grant, Pittsburgh, Pennsylvania
2014	Invited Speaker, 9th Immunotherapies and Vaccines Summit (ImVacS), Boston, Massachusetts
2015	The American Association for Immunologists Early Career Faculty Travel Award, 102th Annual Meeting of the American Association for Immunoglists, New Orleans, LA
2015	Invited Speaker, 102th Annual Meeting of the American Association for Immunoglists, New Orleans, LA

C. Contribution to science:
 
I. Discovery of the function of a putative tumor suppressor gene, UBE1L:
The ubiquitin-like protein, ISG15, was discovered in 1987 but very little was known about its function. When I worked as a graduate student in Dr. Robert Krug’s lab, I purified and identified the first conjugating enzyme, UBE1L for the ISG15 conjugating pathway. Interestingly, UBE1L, was previously discovered to be deleted in 70%–80% of non small-cell lung cancers and 90%–100% of small cell lung cancers. Therefore, it was considered as a putative tumor suppressor gene. Our study, for first time, identified the function of this UBE1L protein (Yuan and Krug, EMBO J., 2001). We also discovered that influenza virus inhibits this protein conjugating pathway for its pathogenesis. 

1. Yuan, W. & Krug, R.M. (2001). Influenza B virus NS1 protein inhibits conjugation of the interferon-induced, ubiquitin-like ISG15 protein. EMBO J. 20: 362-371. PMID:11157743
2. Yuan, W., Aramini, J., Montelione, G.T. & Krug, R.M. (2002). Structural basis for ubiquitin-like ISG15 protein binding to the NS1 protein of influenza B virus: A protein-protein interaction function that is not shared by the corresponding N-terminal domain of the NS1 protein of influenza A virus. Virology 304: 291-301. PMID:12504570
3. Zhao, C., Beaudenon, S.L., Kelley, M.L., Waddell, M.B., Yuan, W., Schulman, B.A., Huibregtse, J.M. & Krug, R.M. (2004). The UbcH8 ubiquitin E2 enzyme is also the E2 enzyme for ISG15, an IFN-{alpha}/{beta}-induced ubiquitin-like protein. Proc Natl Acad Sci U S A. 101: 7578-82. PMID:15131269

II. Understanding the molecular mechanism of CD1d antigen presentation for anti-tumor NKT cells
The best-studied function of CD1d-restricted NKT cells is their anti-tumor and anti-metastatic function. However, how CD1d present the exogenous and endogenous lipid ligands to activate NKT cells is unknown. As a postdoctoral fellow, I worked with Dr. Peter Cresswell to identify the endogenous/natural lipid ligands binding to CD1d (J. Immunol. 2009) and also identified the protein factor that facilitates the lipid loading to CD1d protein (Proc. Natl. Acad. Sci. USA, 2007). 

1. Paduraru, C., Spridon, L., Yuan, W., Bricard, G., Valencia, X., Porcelli, S.A., Illarionov, P.A., Besra, G.S., Petrescu, S.M., Petrescu, A.J. & Cresswell P. (2006). An N-linked glycan modulates the interaction between the CD1d heavy chain and b2-microglobulin. J. Biol. Chem. 281: 40369-78. PMID:17071611
2. Yuan, W., Qi, X., Tsang, P., Kang, S.J., Illaniorov, P.A., Besra, G.S., Gumperz, J. & Cresswell P. (2007). Saposin B is the dominant saposin that facilitates lipid binding to human CD1d molecules. Proc. Natl. Acad. Sci. USA. 104: 5551-6. PMID:23382238
3. Im, J.S., Arora, P., Bricard, G., Molano, A., Venkataswamy, M.M., Baine, I., Jerud, E.S., Goldberg, M.F., Baena, A., Yu, K.O., Ndonye, R.M., Howell, A.R., Yuan, W., Cresswell, P., Chang, Y.T., Illarionov, P.A., Besra, G.S. & Porcelli, S.A. (2009). Kinetics and cellular site of glycolipid loading control the outcome of natural killer T cell activation. Immunity 30: 888-898. PMID:19538930
4. Yuan, W., Kang S-J, Evans, J.E. & Cresswell, P. (2009). Natural lipid ligands associated with human CD1d targeted to different subcellular compartments. J. Immunol. 182:4784-91. PMCID: PMC2787622

III. Generation of humanized mouse models for identifying anti-cancer lipid drugs targeting NKT cells.
Despite the well-demonstrated anti-tumor function of NKT cells in mouse models, lipid ligands that potently stimulate NKT cells in mouse models work poorly in human clinical trials. In order to solve this problem, we generated new mouse models that have CD1d and NKT TCR humanized. The new tools have empowered us to thoroughly understand the in vivo mechanism of human CD1d/NKT cell antigen presentation mechanism and efficiently identify the promising lipid drug candidates for immunotherapies in humans. One of this new mouse models has been licensed by a major pharmaceutical company for their efforts to identify novel drug candidates for immunotherapies.

1. Wen, X., Rao, P., Carreño, L.J., Kim, S., Lawrenczyk, A., Porcelli, S.A., Cresswell, P. & Yuan W.* (2013). Human CD1d knock-in mouse model demonstrates potent antitumor potential of human CD1d-restricted invariant natural killer T cells. Proc. Natl. Acad. Sci. U S A. 110, 2963-2968. PMID:23382238
2. Wen, X., Xiong, R., Dai, Z., Kim, S., Lawrenczyk, A. & Yuan W.* (2013). Humanizing mice for the identification of novel anticancer lipids targeting iNKT cells. OncoImmunology 2:8, e25475. PMID:24179706
3. Salio, M., Ghadbane, H., Dushek, O., Shepherd, D., Cypen, J., Gileadi, U., Aichinger, M.C., Napolitani, G., Qi, X., van der Merwe, P.A., Wojno, J., Veerapen, N., Cox, L.R., Besra, G.S., Yuan, W., Cresswell, P., Cerundolo, V. (2013). Saposins modulate human invariant Natural Killer T cells self-reactivity and facilitate lipid exchange with CD1d molecules during antigen presentation. Proc. Natl. Acad. Sci. U S A. 110:E4753-4761. PMID: 24248359
4. Lawrenczyk, A., Kim, S., Wen, X., Xiong, X. and Yuan, W.* (2014). Exploring the therapeutic potentials of iNKT cells for anti-HBV treatment. Pathogens 3: 563-576.

For a full list of published work: https://pibbs.usc.edu/faculty/profile/?fid=326#

	D. Research Support:  

Completed Research Support

American Cancer Society Institutional Research Grant			6/1/09 - 5/31/10  		
(#IRG-58-007-48)
Function of innate-like NKT cells in in-vivo herpes simplex virus pathogenesis
This proposal studies the anti-viral role of NKT cells during acute and latent infection of HSV-1.
60% Cancer Relevance

Robert T. Poe Faculty Development Fund							2/16/10 - 2/15/11					
Establishing a humanized mouse model for identification of anti-tumor NKT lipid ligands
The goal of this proposal is to develop a humanized mouse model to study human CD1d antigen presentation and NKT cell function in mice.

USC Research Center for Liver Diseases Pilot Grant			4/1/10 - 3/30/12						 
(NIH P30 DK048522 Satellite Project)
Identification of anti-HBV lipid ligands of NKT cells using a novel humanized HBV-transgenic model
The goal of this proposal is to generate a humanized HBV transgenic mouse model and use the model to identify novel anti-HBV lipid ligands targeting NKT cells.

Margaret E. Early Medical Research Trust Research Grant		11/1/10 - 10/31/13	
Identification of anti-tumor lipid ligands targeting NKT cells using a CD1d-humanized mouse model
This proposal aims to set up an assay system for identifying novel anti-tumor lipid ligands and examine their efficacy in a CD1d-humanized mouse model.

Harry J. Lloyd Charitable Trust Research Grant					6/1/11 - 5/30/13		
(Co-PI: Dr. Si-Yi Chen)																			
Developing a CD1d-humanized mouse model for identification of anti-melanoma lipid ligands targeting NKT cells
This proposal aims to develop a novel melanoma mouse model in a CD1d-humanized mouse background and uses the model to study the efficacy and mechanism of novel anti-melanoma lipid ligands of NKT cells.

Active Research Support

NKTT Inc.	12/1/13-11/30/15 		$90,495/ DC
NKTT Anti-iNKT Antibody Research 							$108,594/ total
Role: PI
This proposal studies the in vivo anti-tumor function of an anti-iNKT antibody.
	
NIAID, NIH 															05/10/12-04/30/17		$250,000/yr DC
1R01AI09198																					$411,250/yr total
Herpes simplex virus-1 evasion of CD1d antigen presentation pathway
Role: PI
This proposal studies the anti-viral role of NKT cells and molecular mechanism how HSV-1 evades CD1d antigen presentations during acute and latent infection of HSV-1.
70% Cancer Relevance

NIGMS, NIH	 09/01/14-08/31/18	 $75,000/yr DC
1U01 GM111849 (PI: Amy Howell, University of Connecticut)							$124,572/yr total
Harnessing  NKT cell activation by glycolipids 
Role: Co-PI 
This proposal seeks to explore the role of glycolipid structure in CD1d binding and the resultant activation of NKT cells.
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