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A. Personal Statement 
I have strong biophysics background as well as solid computer science background, which enable me to develop 
and improve Biology models from the view of Physics, then implement novel models into computational 
approaches. During my Ph.D. career, I developed software packages such as ASPDock and SRM (Soft Restrict 
Method). After I joined in Dr. Alexov’s group as a Postdoc Fellow in Clemson, I developed many new algorithms 
and tools in DelPhi software, such as Gaussian smooth method and MEMPOT (MEMbrane Potential). Working 
at The University of Texas at El Paso, my research group has developed some novel computational tools, such 
as structure manipulation package, and webservers to study important biology problems. These new 
development results in three intellectual properties. I have finished a variety of projects in which I used numerical 
approaches to study important biological problems. My research interests include virus capsid assembly, protein-
protein/DNA/RNA interactions, multiple simulations of molecular motors, etc. Working as computational 
biophysicist, I have plenty of experience on collaborating with experimental scientists to achieve scientific goals. 
My expertise and experience show strong evidence of successful achievements for numerical simulations of 
virus capsid assembly. In the proposed basic research project, my numerical simulations will work with 
experimental results to reveal the virus capsid assembly mechanisms at the atomic level. 
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B. Positions and Honors 

Positions and Employment 
2005 – 2011 Research Associate, Department of Physics and Astronomy, Huazhong University of Science 

and technology, China  
2011 – 2013 Postdoctoral Fellow, Department of Physics and Astronomy, Clemson University 
2013 – 2017 Research Associate, Department of Physics and Astronomy, Clemson University 
2017 –             Assistant Professor, Department of Physics, University of Texas at El Paso 
 

Honors 
2002:          The First Prize Scholarship in Huazhong University of Science and Technology 
2002:          National Scholarship from Ministry of Education of the P.R. China (top 0.2% in China) 
2003-2004: Individual Scholarship in Huazhong University of Science and Technology (2 Consecutive years) 
2005-2009: Excellent Leader of Student Groups in University in Huazhong University of Science and 
                   Technology (4 Consecutive years) 
2011:          National Scholarship from Ministry of Education of the P.R. China (top 0.2% in China) 
2016:          FASEB (Federation of American Societies for Experimental Biology) MARC Travel Award 

C. Contribution to Science 
 
1. One of my main achievements is the development of new models and algorithms for DelPhi software, which 

is very widely used software by many biophysics and biochemistry groups around the world to do the energy 
calculation for biomolecules. I have successfully developed many new algorithms to improve the performance 
of DelPhi. These developments result in three intellectual properties. One of the new algorithms is called 
Gaussian smooth algorithm, which models the protein as inhomogeneous material thus more accurate than 
the previous algorithms. These novel algorithms improve the accuracy of energy calculations for biomolecules, 
which is important for protein-protein interactions, protein folding, drug design and many other fields. 
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2. Another important work of mine is the parallelization of DelPhi. I worked on parallelizing DelPhi to be able to 

perform the energy calculations on large and complex systems, such as adeno-associated virus, which 
contains more than a million atoms. Using parallelized DelPhi and hundreds of CPUs, I obtained the periodical 
and symmetric distribution of electrostatic potential around the entire adeno-associated virus. Such symmetric 
electrostatic potential distribution indicates that the electrostatic forces play an important role in virus capsid 
assembly. Those electrostatic features around the whole capsid of a virus are important to reveal the 



mechanisms of virus capsid assembly and essential for anti-virus drug design. The parallelized DelPhi is also 
used on membranes, which reveals the electrostatic features of large pieces of membranes. 
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3. I have also developed a docking algorithm (ASPDock) to calculate binding free energy of protein-protein and 

protein-DNA complexes, which improves the accuracy of the complex structure predictions. ASPDock gives 
very good success rate in a large set of benchmarks. Besides ASPDock, I developed a Softly Restricting 
Method which uses biological information to enhance the success rate of protein-protein interaction 
predictions. Using ASPDock and Softly Restricting Method, I and my team have participated in two rounds of 
Critical Assessment of PRediction of Interactions (CAPRI). We got high-quality hits for T40 and T41 and the 
best LRMSD were 2.35 Å and 1.41 Å, respectively. (ranking 6th in 40+ teams). 
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4. Another research direction of mine is the study of important biological systems, such as molecular motors. 

Molecular motors are extremely important proteins, which are involved in various of functions, such as 
organelle transport, cytoskeleton dynamics, cell movements and signal transduction. Dysfunctions of 
molecular motors lead to many human diseases. I have revealed important fundamental mechanisms of 
molecular motors. For example, one of my recent studies is about dynein, which is a microtubule associate 
molecular motor. I found that the electrostatic force plays significant roles for dynein’s binding to microtubule. 
The structures of dynein and microtubule result to elegant electrostatic interactions which make the dynein 
binding to microtubule in an accurate and robust way. With experimental evidences, I have also proved that 
the electrostatic binding energy is strongly related to the dynein’s run length and velocity on microtubule. These 
findings are novel and exciting. These mechanisms of molecular motors are valuable for human health and 
fundamental research. The computational approaches I used in molecular motors are also capable of handling 
virus capsid assembly problems.  
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