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A.	Personal Statement
Dr. Yong Zhang has been working on therapeutically important biomolecules for drug discovery and development since the beginning of his scientific career. Dr. Zhang’s graduate studies mainly focused on the mechanisms of enzyme-catalyzed reactions for drug discovery. His Ph.D. work with Prof. Vern L. Schramm, a pioneer in enzyme mechanism and transition state structure, has determined the transition states of human and Plasmodium falciparum orotate phosphoribosyltransferases (OPRTs), elucidated their catalytic mechanisms, and developed potent transition state analogues of human and P. falciparum OPRTs as potential antimalarials and anticancer agents. Dr. Zhang’s postdoctoral research with Prof. Peter G. Schultz, a pioneer in chemical biology and synthetic biology, has established a versatile approach to generating novel antibody chimeras with excellent physical, biological, and pharmacological properties. The generated humanized antibody chimeras provide a new family of antibody-based drug candidates for a variety of human diseases. In the USC, Dr. Zhang’s group are very interested in developing innovative technologies to systematically dissect post-translational modification (PTM) enzymes essential  for cancer and identifying novel therapeutic targets and drug inhibitors. Another major research area in Dr. Zhang’s group lies in antibody engineering. They are aimed at creating potent monoclonal antibodies with high specificity as novel therapeutic tools for cancer, immune disorders, and inflammation, and developing new and robust protein engineering approaches for efficient generation of peptide- and protein-based diagnostics and therapeutics.
B.	Positions and Honors
1. Positions
07/2011 – 11/2014   Postdoctoral Fellow, The Scripps Research Institute (07/2011-04/2012), and
                                                                   California Institute for Biomedical Research (05/2012-11/2014)
                                                                   Advisor: Professor Peter G. Schultz 
12/2014 –                 Assistant Professor,  Department of Pharmacology and Pharmaceutical Sciences
                                                                   School of Pharmacy, University of Southern California 
                                                                   Los Angeles, CA
12/2014 –			   Member                     Translational and Clinical Sciences Program
  											  USC Norris Comprehensive Cancer Center
2. Professional Memberships
2009 –     Member    American Chemical Society
2015 –     Member    American Association of Pharmaceutical Scientists
3. Awards and Honors
09/1999 – 06/2001   Shandong University Scholarship 
09/2000 – 06/2001   The Honor of “Excellent Student of Shandong University”
05/2004                    University of Guelph Entrance Scholarship 
12/2010                    Sponsored Membership in AAAS/Science for Excellence in Science
03/2012		         Julius Marmur Research Award for Outstanding Achievement in Graduate Research
C. Contribution to Science
[bookmark: _GoBack]1.   My doctoral research was focused on the determination of enzymatic transition states of human and Plasmodium falciparum orotate phosphoribosyltransferases (OPRTs) for the design of potent and highly specific transition state analogue inhibitors as novel anti-cancer and anti-malarial drugs, as well as the elucidation of catalytic mechanisms of OPRT enzymes. As the fifth enzyme in de novo pyrimidine biosynthesis pathway, OPRT enzyme catalyzes the formation of orotidine 5′-monophosphate (OMP), which is subsequently converted to uridine 5′-monophosphate (UMP) by OMP decarboxylase (ODC). Given the essential function of UMP biosynthesis in P. falciparum and cancer cells, P. falciparum and human OPRTs provide promising targets for anti-malarial and anti-cancer agents. By synthesizing and utilizing isotopically labeled OMP and orotidine, we solved the transition state structures of P. falciparum and human OPRTs, and determined for the first time the interactions of pyrophosphate nucleophile at the transition state of phosphoribosyltransferase. Moreover, we discovered leaving group activation as a major catalytic force in OPRT-catalyzed reactions through isotope-edited Fourier transform infrared (FTIR) spectrometry and computational analysis. On the basis of geometrical and electrostatic features of OPRT transition states, we have designed and synthesized a series of potent transition state analogues inhibitors targeting human and P. falciparum OPRTs. These findings not only provide blueprints for the design of OPRT transition state analogues inhibitors with high potencies and few off-target effects, but also advance our understanding of OPRT-catalyzed reactions, offering new insights into the design of potential anti-malarial and anti-cancer agents. I was the leading researcher in all of these studies.
	a. Zhang, Y., Luo, M. and Schramm, V.L. Transition States of Plasmodium falciparum and Human Orotate Phosphoribosyltransferases. J. Am. Chem. Soc., 2009, 131, 4685-4694. PMC2669657
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c. Zhang, Y., Deng, H. and Schramm, V.L. Leaving Group Activation and Pyrophosphate Ionic State at the Catalytic Site of Plasmodium falciparum Orotate Phosphoribosyltransferase. J. Am. Chem. Soc., 2010, 132, 17023-17031. PMC3012390
d. Zhang, Y., Evans, G.B., Clinch, K., Crump, D.R., Harris, L.D., Fröhlich, R.F.G., Tyler, P.C., Hazleton, K.Z., Cassera, M.B. and Schramm, V.L. Transition State Analogues of Plasmodium falciparum and Human Orotate Phosphoribosyltransferases. J. Biol. Chem., 2013, 288, 34746-54. PMC3843086
2.     My postdoctoral work established a versatile approach to the generation of novel mono- and multi-functional antibody chimeras with excellent physical, biological, and pharmacological properties. Development of agonist and antagonist antibodies from combinatorial antibody libraries and chemical conjugation are complex and costly processes. The X-ray crystal structure of bovine antibody BLV1H12 revealed that its ultralong heavy chain complementarity determining region 3 (CDR3H) folds into a novel “stalk-knob” structural motif. This unique antibody scaffold has been exploited to generate novel agonist antibodies through replacement of the “knob” domain with cytokines and growth factors. By translating this unusual “stalk-knob” architecture to the humanized antibody Herceptin, we have developed a general antibody CDR-fusion strategy using a rigid “stalk” for the creation of functional human antibody-peptide and -protein chimeras. The generated humanized long-acting endocrine agonist antibodies exhibited significantly extended in vivo activities in the GH-deficient rat model and leptin-deficient obese mouse model. Moreover, simultaneous engraftment of human erythropoietin (hEPO) and granulocyte colony-stimulating factor (hGCSF) with coiled-coil “stalks” into CDR3H and CDR3L regions of Herceptin results in a bi-functional antibody fusion with potent EPO and GCSF agonist activities. These results provide a novel approach to the development of mono- and multi-functional antibody-based therapeutics. I was the leading researcher for all of these studies.
a. Zhang, Y., Wang, D., de Lichtervelde, L., Sun, S.B., Smider, V.V., Schultz, P.G. and Wang, F. Functional Antibody CDR3 Fusion Proteins with Enhanced Pharmacological Properties. Angew. Chem. Int. Ed. Engl., 2013, 52, 8295-8298. PMC3783209
b. Zhang, Y., Goswami, D., Wang, D., Wang, T.S.A., Sen, S., Magliery, T.J., Griffin, P.R., Wang, F. and Schultz, P.G. An Antibody with a Variable Region Coiled-Coil “Knob” Domain. Angew. Chem. Int. Ed. Engl., 2014, 53, 132-135. PMC3926434
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