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SUMMARY

Postdoctoral Research Associate at Oak Ridge National Laboratory specializing in experimental and computational
characterization of soft matter, including lipids, surfactants, and water-rich systems. Hands-on experience with LC-MS, GC-MS,
DSC, DLS, fluorescence microscopy, FTIR, SAXS, and SANS. Develops scattering models in Python and performs advanced
molecular dynamics simulations of soft materials using GROMACS.

EDUCATION

U

niversity of Cincinnati September 2019 - August 2024

Cincinnati, OH
Ph.D., Chemical Engineering - GPA: 3.94/4.00
e Research Advisor: Dr. Jonathan D. Nickels
¢ Thesis: Amphiphilic Co-solvent Partitioning in Biomembranes
e Honors: Michael and Sandra Bowman Endowed Scholarship Fund

U

niversity of Cincinnati August 2017 - May 2019

Cincinnati, OH
B.S., Chemistry-ACS - GPA: 3.79/4.00

e Honors: Dean's List, Magna Cum Laude, High Honors in Chemistry

South China Normal University September 2015 - July 2017
Guangzhou, China
B.S., Materials and Chemistry

PROFESSIONAL EXPERIENCE

Postdoctoral Research Associate December 2024 - Present
Oak Ridge National Laboratory

Research Assistant January 2018 - August 2024

University of Cincinnati

Research Assistant November 2016 - April 2017

South China Normal University

PUBLICATIONS

1. Tan, L., ... & Nickels, J. D. (2025). Toxic Effects of Butanol in the Plane of the Cell Membrane. Langmuir, 41(2), 1281-1296.

2. Tan, L., ... & Nickels, J. D. (2023). Amphiphilic Co-solvents Modulate the Structure of Membranes. ACS Sustainable Chemistry
& Engineering, 11(4), 1598-1609.

3. Nickels, J. D., ..., Tan, L., ... & Elkins, J. G. (2022). Improved chemical and isotopic labeling of biomembranes in Bacillus
subtilis by leveraging CRISPRIi inhibition of beta-ketoacyl-ACP synthase (fabF). Frontiers in Molecular Biosciences, 9,
1011981.

4. Tan, L., ... & Nickels, J. D. (2022). Modeling the partitioning of amphiphilic molecules and co-solvents in biomembranes.
Journal of Applied Crystallography, 55(6).

5. Tan, L., ... & Nickels, J. D. (2021). Implementation of a self-consistent slab model of bilayer structure in the SasView suite.
Journal of Applied Crystallography, 54(1), 363-370.

6. Yahya, A., Tan, L., ... & Nickels, J. D. (2020). Molecular origins of bulk viscosity in liquid water. Physical Chemistry Chemical
Physics, 22(17), 9494-9502.

7. Tan, L., ... & Nickels, J. D. (2026). Physical Limits of Microbial Solvent Tolerance. Submitted.

8. Tan, L., ... & Nickels, J. D. (2026). Combined Effects of Co-solvents on Membrane Lateral Organization. Manuscript in

preparation.

PROFESSIONAL EXPERIENCE DETAILS

Postdoctoral Research Associate December 2024 - Present
Oak Ridge National Laboratory

Physical Limits of Microbial Solvent Tolerance

e Led in vivo small-angle neutron scattering (SANS) studies to quantify co-solvent-induced changes in microbial membrane



structure.

¢ Built compositionally realistic membrane-patch models from LC-MS and GC-MS lipidomic data and performed molecular
dynamics simulations to resolve solvent-dependent membrane behavior.

e Developed a mechanistic physical model linking membrane structural changes to the fundamental limits of microbial solvent
tolerance.
Deuterated DDM Micelle Characterization
¢ Prepared and benchmarked commercial and synthesized deuterated n-dodecyl-beta-D-maltoside (DDM) micelles in solution
using complementary SAXS and SANS measurements.
Immobilized Protein-Resin Characterization
¢ Designed and executed SANS contrast-matching experiments to characterize the resin support material.
¢ Established and validated the resin contrast-match point, enabling subsequent structural studies of immobilized proteins.

mRNA-Loaded Lipid Nanoparticle Characterization

¢ Developed scattering models to characterize lipid nanoparticle structures and assess the structural effects of mMRNA
encapsulation.

Research Assistant January 2018 - August 2024
University of Cincinnati
Water and Deuterated-Water Molecular Motions at the Nanometer Scale

¢ Applied dynamic-scattering techniques, including Brillouin scattering, neutron backscattering, and cold neutron chopper
spectroscopy, to characterize molecular motion in water and deuterated-water gels.

 Combined and analyzed datasets collected from 280-303 K to investigate nanometer-scale dynamics in bulk water.

Bilayer Lamellar-Phase Slab Model Development and Validation

o Parameterized physical constraints of lamellar-phase structures and developed a slab model in Python for implementation in
SasView.

o Validated the model using nanoscale unilamellar lipid vesicles, SANS structural measurements, and DLS size-distribution
analysis following extrusion.
Co-solvent Partitioning Model Development for Lamellar Membranes

¢ Developed a Python-based model to parameterize co-solvent partition and localization constants in lamellar bilayers and
implemented the model in SasView.

o Validated the model using SANS measurements of unilamellar lipid vesicles and complementary molecular dynamics
simulations.
Effects of Amphiphilic Co-solvents on Membrane Structure

e Used SANS and a two-parameter partitioning model to quantify structural changes in model mammalian membranes exposed
to amphiphilic co-solvents.

¢ Applied differential scanning calorimetry to measure co-solvent-induced changes in membrane phase-transition
temperatures.

¢ Used molecular dynamics simulations to investigate co-solvent partitioning and membrane structural changes.
¢ Used fluorescence confocal microscopy to characterize morphology changes in giant unilamellar vesicles exposed to co-

solvents.
¢ Investigated co-solvent effects in Bacillus subitilis lipid extracts and live cells using SANS and molecular dynamics
simulations.
Research Assistant November 2016 - April 2017

South China Normal University

Flexible Polymer Lithium-lon Battery Development

e Produced conductive polymer lithium-ion battery anodes through photocatalytic polymerization with metal-oxide
semiconductors.

CONFERENCE ATTENDANCE AND SCIENTIFIC PRESENTATIONS

¢ Oak Ridge National Laboratory Center for Molecular Biophysics - Oak Ridge, TN - Invited Presentation - September 2023
e American Chemical Society Spring Meeting - Indianapolis, IN - Poster - March 2023

NIST NCNR Summer School for Neutron Scattering - Washington, DC - Presentation - October 2022

American Conference on Neutron Scattering - Boulder, CO - June 2022

Fundamentals of Neutron Spin Echo Spectroscopy for Biology and Soft Matter Workshop - Washington, DC - Presentation -
October 2021



¢ Biophysical Society Annual Meeting - San Francisco, CA - Presentation - February 2026

SKILLS

Experimental Techniques Lipid and surfactant sample preparation; Hydrogel synthesis; Lipid extraction; Neutron scattering:
SANS, NSE, QENS, BASIS; Light and optical scattering: Brillouin scattering, Raman spectroscopy, DLS, fluorescence; Thermal
analysis: DSC; Small-angle scattering data reduction and modeling

Computational Skills Molecular dynamics simulation and analysis; Scattering-model development; Automated scattering-data
analysis; Python-based scientific computing; Linux system maintenance; Implementation, validation, and automation of small-
angle scattering analysis workflows

Programming And Data Tools Python; R; Rust; Tcl; Tableau
Scientific Software GROMACS; Mantid; SasView; VMD; Mathematica; Origin; Blender; GIMP
Languages Chinese - Native; Cantonese - Native; English - Fluent

PROFESSIONAL REFERENCES

Jonathan D. Nickels Hugh O'Neill Brian H Davison

Associate Professor at University of Group Leader, Biological Labeling and Chief Scientist for Systems Biology and
Cincinnati Scattering Biotechnology (President AIChE
nickeljo@ucmail.uc.edu ONEILLHM@ORNL.GOV 2026-2027)

DAVISONBH@ORNL.GOV



