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Brief Summary

My laboratory focuses on the biophysical determinants of age-related disorders using a combination of molecular
modeling and single-molecule fluorescence. These tools provide a nanoscale lens to study amyloid diseases
such as Alzheimer’s Disease or Type 2 Diabetes, where promiscuous protein oligomers induce widespread cell
death and inflammation. Our use of single-molecule and solution biophysical tools have also enabled us to
structurally and functionally compare patient-derived oligomers to lab-derived constructs, which substantively
differ from one another. By harnessing the strengths of protein folding simulations (e.g. enhanced-sampling MD)
and single-molecule experiments (e.g. FCS or smFRET), we seek to deduce the pathogenic roles of soluble
protein oligomers and their contributions to human disease and aging.
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1. Levine ZA. 2020. Disordered Protein Aggregates in Human Disease & Aging. MB&B Colloquium. Yale
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Behaviors. University of Southern California Physics Seminar. Los Angeles, CA.

Levine ZA. 2018. Intrinsically Disordered Protein Folding and the Thermodynamics of Amyloid Diseases.
Physical Engineering Biology (PEB) Seminar. Yale University. New Haven, CT, USA.

Levine ZA. 2017. Disordered Protein Folding, Aggregation, and Adhesion in Human Disease and Next-
Generation Biomaterials. Systems Biology Institute (SBI) Seminar. Yale West Campus. New Haven, CT,
USA.

Levine ZA. 2016. Developing Biologically-Inspired Materials using Atomistic Simulations. UCSF.
Department of Preventative and Restorative Dental Sciences Seminar. San Francisco, CA, USA.
Levine ZA, Okada A, Teranishi K, Langen R, Shea JE. 2016. Reducing IAPP Aggregation with
Mitochondrial Humanin Peptides; Results from Simulations and Experiments. Biophysical Society Annual
Meeting. Los Angeles, CA, USA.

Levine ZA, Mullen RG, Shea JE. 2015. Protein folding and assembly on membrane-mimics in constant
volume replica-exchange simulations. Invited Speaker for the “Role of Membranes in Amyloid-formation
and the Pathogenicity of Amyloid Diseases” platform. American Chemical Society National Meeting.
Denver, CO, USA.

Levine ZA, Larini L, LaPointe N, Feinstein S, Shea JE. 2014. Tau(273-284): A Molecular Dynamics Study
of Intrinsically Disordered Protein Conformations in the Presence Of Osmolytes. Biophysical Society
Annual Meeting. San Francisco, CA, USA.

Levine ZA. 2014. The Molecular Symphony of Life. Santa Barbara Museum of Natural History. Santa
Barbara, CA, USA.

Levine ZA, DeNardis NI, Vernier PT. 2013. Molecular Dynamics Interactions of Phospholipids and
Hydrocarbons Between Silicon Electrodes. Biophysical Society Annual Meeting. Philadelphia, PA, USA.
Levine ZA, Vernier PT. 2012. Electropore Dynamics in Time-Dependent Electric Fields. Biophysical
Society Annual Meeting. San Diego, CA, USA.

Levine ZA, Vernier PT. 2011. Temperature Modulation of Phospholipid Bilayer Electropore Creation and
Annihilation. Biophysical Society Annual Meeting. Baltimore, MD, USA.

Levine ZA, Ziegler MJ, Vernier PT. 2010. Life Cycle of an Electropore: A Molecular Dynamics
Investigation of the Electroporation of Heterogeneous Lipid Bilayers (PC:PS) In the Presence of Calcium
lons. Biophysical Society Annual Meeting. San Francisco, CA, USA.

Levine ZA, Vernier PT. 2010. Electropore Life Cycles in Heterogeneous Phospholipid Bilayers in the
Presence of Calcium. Bioelectromagnetics Society Annual Meeting. Seoul, Republic of Korea.

Levine ZA, Vernier PT. Gordon Conference on Bioelectrochemistry. 2010. Lipid Bilayer Electropore
Modulation using Calcium, Phosphatidylserine, and Temperature. Biddeford, ME, USA.

Levine ZA, Wu YH, Ziegler MJ, Tieleman DP, Vernier PT. 2009. Electroporation Sensitivity of Oxidized
Phospholipid Bilayers. Biophysical Society Annual Meeting. Boston, MA, USA.

Levine ZA, Vernier PT. 2009. Increased Susceptibility of Oxidized Phospholipid Bilayers to
Electropermeabilization. University of California System-wide Bioengineering Symposium. University of
California, Merced, USA.

Levine ZA, Vernier PT. 2009. Electropermeabilization of Mixed Lipid Bilayers (PC:PS) in the Presence
of Calcium. Biomedical Engineering Society Annual Meeting. Pittsburgh, PA, USA.

Levine ZA, Vernier PT. 2009. Electropermeabilization of Mixed Lipid Bilayers (PC:PS) in the Presence
of Calcium. Electroporation-based Technologies and Treatments Workshop. University of Ljubljana,
Ljubljana, Slovenia.

Contributed Talks

1.

2.

Bogin BA, Levine ZA. 2021. Characterizing Structural and Dynamic Features of Soluble IAPP Oligomers.
Biophysical Society Annual Meeting. Virtual.

Gomes, G-N, Levine ZA. 2021. Single-Molecule Characterization of Heterogeneous Soluble Protein
Oligomers. Biophysical Society Annual Meeting. Virtual.

Treado JD, Mei Z, Grigas AT, Levine ZA, Regan L, O'Hern CS. 2020. The Key Differences in Protein X-
Ray Crystal and Solution NMR Structures. American Physical Society March Meeting. Denver, CO.
Grigas AT, Mei Z, Treado JD, Levine ZA, Regan L, O'Hern CS. 2020. Decoy Detection of Computational
Protein Designs. American Physical Society March Meeting. Denver, CO.



5. Mei Z, Treado J, Regan LJ, Levine ZA, O'Hern CS. 2020. Understanding the Native Fluctuations of
Protein Cores. Biophysical Society Annual Meeting. San Diego, CA.

6. Mei Z, Treado J, Levine ZA, O'Hern CS, Regan L. 2019. Computational Protein Redesign and Decoy
Discrimination. American Physical Society March Meeting. Boston, MA.

7. Tokman M, Lee JH, Levine ZA, Ho MC, Colvin ME, Vernier PT. 2014. Electric Field-Driven Water
Dipoles: Nanoscale Architecture of Electroporation. Biophysical Society Annual Meeting. San Francisco,
CA.

8. Vernier PT, Kohler S, Ho MC, Levine ZA, Leveque P, Arnaud-Cormos D. 2013. Toward the physical
mechanisms of nanopulse-induced pore formation combining Molecular Dynamics and a 3D
electromagnetic tool. Bioelectromagnetics Society Annual Meeting (BioEM). Thessaloniki, Greece.

9. Vernier PT, Levine ZA, and Wu YH. 2011. Nanoelectropores in cell membranes and simulated
phospholipid bilayers. 21st International Symposium on Bioelectrochemistry and Bioenergetics of the
Bioelectrochemical Society. Krakdéw, Poland.

10. Romeo S, Wu YS, Levine ZA, and Vernier PT. 2011. Water influx after nanoelectropermeabilization.
International Bioelectrics Symposium. Toulouse, France.

11. JH Lee, ZA Levine, PT Vernier, M Tokman, M Colvin. 2010. Electric Field Effects on Water and Water-
Vacuum Interfaces in Molecular Dynamics Simulations. Biophysical Society Annual Meeting. San
Francisco, CA, USA.

12. Vernier PT, Levine ZA, Wu YH, Joubert V, Ziegler MJ, Mir L, and Tieleman DP. 2009. Increased
susceptibility of oxidized phospholipid bilayers to electropermeabilization. 20t International Symposium
on Bioelectrochemistry and Bioenergetics. Sibiu, Romania

Technical and Computational Skills

Bash/Linux, C, C++, Perl, Python, Java, Fortran, MPIl, OpenMP, pThreads, CUDA, Matlab, R, GROMACS,
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