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Research Experience

Works in BioMap Inc.:
Physics methods evaluation and exploration of combination with Al models.

Research Experience in Westlake University:
MD simulation of biomolecules, Force field development and Biomacromolecules docking.

1. Protein’s Hydrophobicity and Hydrophilicity
a) LK repeat peptide’s conformation described by Charmm and Drude force field
investigated by MD simulation

b)  Study Mechanism of Antifreeze protein by MD simulation

2. Protein and Small Molecule Force Field Development

a)  Drude force filed parameter for 19-NT molecule

b) Integrating HDX-MS experiment data to benchmark and optimize protein force
field
3. Protein/DNA Protein Docking Simulation (Collaborations with experimentalists)

a)  Receptors/SARS-CoV-2 spike protein docking simulation

b) HGF/Met and designed ss-DNA/Met docking simulation

e docking simulation by HADDOCK package to predict the complexes’ structure
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¢ estimated binding affinity with MM/PBSA method.

Research Experience During PhD:
multiscale simulation and free energy calculations of catalytic reactions on metal/metal

nanoparticle surface.

4. Multiscale Simulation of Nickel Particle Cutting of Graphene
. MD simulation, DFT calculation and kinetic Monte Carlo simulation were

combined together to simulate Ni particle etching graphene.
e  metadynamics was used to calculate PMFs of the related processes.

5. Free Energy Calculation of Methane Dissociation on Cu(111) Surface by AIMD
¢  Modifying VASP code to extend its functions in free energy calculation
e Integrating PLUMED package into VASP
e  Metadynamics, umbrella sampling and thermodynamics integration method
were used to calculate the C-H bond dissociation PMF.

6. Fitting Si-C System Reactive Force Field Parameters for Simulation of
Graphene Epitaxy Growth on SiC at High Temperature
e  Generating database by running MD of SiC surface at 3000K by DFTB+.
o fitting parameters by genetic algorithm.
. Test the generated new parameters set.

7. Collaborations with Experimentalists
a) First-principles calculation of CO, electroreduction to CO by single Ni atoms
doped porous carbon nanoparticle.
b) MD simulations of noble gas diffusion and adsorption in water-filled silica

nanopore.
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Skills

Software: LAMMPS, Charmm, OpenMM, GROMACS, VASP, Gaussian, Material Studio >
DFTB+ > CP2K, NWChem; HadDock;

Programing: Python, C, Fortran, Shell Script, start to use pytorch recently

Writing: Latex, Office
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