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A. Personal Statement 
I am a Research Instructor in the laboratory of Dr. Walter J. Chazin at Vanderbilt University. My research 
interests center on structural and functional analysis of multiprotein machines in DNA repair pathways, and my 
research experience spans across biochemistry and structural biology of proteins, peptides, and interactions 
with ligands. My graduate studies and first postdoctoral work were focused on the design of peptides and 
proteins, and I used NMR spectroscopy as my major structural tool for characterizing the 3D structures and 
functions of proteins and peptides. Since joining the Chazin lab in Vanderbilt, I have gained experience in other 
structural biology techniques such as x-ray crystallography, small angle x-ray scattering, computational 
modeling, preparation of multi-protein/DNA complexes using gradient centrifugation and cryo-electron 
microscopy. My postdoctoral work focuses on the protein scaffold XPA-RPA and its role in nucleotide excision 
repair. I used the integrated structural biology approach to determine the structure of XPA and RPA in 
collaboration with Schärer lab. During my one-year as a visiting scientist in the Schärer lab, I used AlphaFold 
and molecular modeling to show that STK19, a core TC-NER factor stimulates and positions TFIIH into the TC-
NER complex.  My current project includes the use of the fragment-based drug discovery approach to develop 
inhibitors of XPA. This work will lay the foundation for future studies investigating the effect of XPA inhibition on 
NER activity and sensitivity to Pt-based agents. Collectively, these diverse projects and research experiences 
have provided me with a unique, multidisciplinary background particularly suited to the proposed research on 
structures and function of the nucleotide excision repair (NER) protein machinery. 
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C. Contributions to Science 
1. De novo design of -sheet heme binding mini proteins 
During my graduate school, I used the de novo design approach to design a series of multi-stranded β-sheet 
heme binding peptides that are well folded in aqueous and membrane-like environments. These studies 
highlight substantial progress made towards the design of functional β-sheets. The designed peptides or mini 
proteins adopt well-folded structures, bind single or multiple heme cofactors with high affinity, and perform 
peroxidase activity in aqueous and membrane environments. These mini proteins could be used as nano 
materials or could serve as a platform for creating novel protein mimics within the field of Synthetic Biology. 
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2. Design of peptide-based hydrogels for wound healing applications 
During my first postdoctoral work in Syracuse University, I designed antimicrobial peptide-based hydrogels for 
wound healing applications. I initially designed a nine-residue peptide L9 that self-assembles in the presence 
of silver ions to produce a hydrogel L9–Ag with excellent rheological parameters. The resulting gel is self-
healing and therefore potentially suited for practical applications including syringe delivery into wounds. I used 
a similar approach to design, prepare and characterize redox and pH responsive peptide-based hydrogels with 
wound healing and antimicrobial properties.  
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3. Design of enzymes using NMR directed evolution approach  
Directed evolution is a powerful tool for improving existing properties and imparting novel functions to proteins. 
In a proof-of-concept study, myoglobin, a non-enzymatic oxygen storage heme protein, was converted into a 
highly efficient Kemp eliminase using only three mutations. The mutagenic hot spots were identified using 
NMR spectroscopy making this a simplified approach for enzyme evolution. 
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