
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1656-3 

Computational Molecular 
Science and Engineering Forum 

San Diego, California, USA 
27-31 October 2024 

 

Held at the 2024 AIChE Annual Meeting 
 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2024) by AIChE 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2025) 

  

For permission requests, please contact AIChE 

at the address below. 

  

AIChE 

120 Wall Street, FL 23 

New York, NY 10005-4020 

 

Phone:  (800) 242-4363 

Fax:  (203) 775-5177 

 

www.aiche.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

APPLICATIONS OF MOLECULAR MODELING TO STUDY INTERFACIAL PHENOMENA 

393a Molecular Simulation Study of Gas Adsorption and Transport in Room Temperature Ionic 

Liquid Membranes Supported by Carbon Nanotubes ........................................................................................... 1 

Gaurab Sarkar, Andrew J. Schultz, Jeffrey R. Errington 

393b Formation of Nanoscale Ionic Liquid Clusters to Dictate the Electrostatic Screening Length 

Via Molecular Dynamics ...................................................................................................................................... 2 

Lisa Je, Victor Zavala, Reid Van Lehn 

393c Origin of Copper Dissolution in Electrocatalytic Reduction Conditions Involving Amines ....................... 4 

Yani Guan, Philippe Sautet 

393d Advancing Boron Removal Performance in Capacitive Deionization ......................................................... 5 

Betul Uralcan, Weiyi Pan, Menachem Elimelech, Amir Haji-Akbari 

393e Growth of Hexagonal Boron Nitride Frommolten Nickel Solutions: A Reactive 

Moleculardynamics Study .................................................................................................................................... 6 

Jeffrey Comer, Amin Ahmadisharaf 

393f Justification of a Pseudo-Initial State in Proton Transfer during the Volmer Reaction ................................ 8 

Juye Kim, Andrew A. Peterson 

393g Enhancing Reversibility in Adsorption Processes: The Hysteresis Challenge............................................. 9 

Filip Formalik, Jesse Prelesnik, J. Ilja Siepmann, Randall Snurr 

393h Effects of Environmental Species on Tribological Properties of MoS2: Using Simulations to 

Interpret Experimental Observations .................................................................................................................. 10 

Scott Bobbitt, John Curry, Tomas Babuska, Michael E. Chandross 

393i DFT and Machine Learning Investigations on the Sorptive Removal of Trace Contaminants 

from Syngas ......................................................................................................................................................... 11 

Dwijraj Mhatre, Divesh Bhatia 

393j Polyoxometalate-Based Membranes for Water Purification: A Molecular Dynamics Study ...................... 14 

Vinay Thakur, Raghavan Ranganathan 

393k An Analysis of Fluorinated and Fluorine-Free Surfactants at Interfaces: Insights from Ab 

Initio and Molecular Dynamics Simulations. ..................................................................................................... 16 

Gabriel D. Barbosa, Alberto Striolo 

AUTOMATED MOLECULAR AND MATERIALS DISCOVERY: INTEGRATING MACHINE 

LEARNING, SIMULATION, AND EXPERIMENT 

673a High-Throughput Virtual Screening and Hybrid Computational/Experimental Active Learning 

for Novel Hydrogel-Nanoparticle Sensors for Fentanyl Detection .................................................................... 17 

Armin S. Zadeh, Alexander Winton, Matthew Coppock, Joseph M. Palomba, Andrew 

Ferguson 



673b Computational Discovery of Metal-Organic Frameworks with High Water Uptake Capacity 

for Next-Generation Membranes ........................................................................................................................ 18 

Akash Ball, Shuwen Yue, Gianmarco Terrones, Heather Kulik 

673c Bespoke Nanoparticle Synthesis and Chemical Knowledge Discovery Via Autonomous 

Experimentations ................................................................................................................................................ 19 

Hyuk J. Yoo, Nayeon Kim, Heeseung Lee, Daeho Kim, Leslie C. O. Tiong, Hyobin Nam, 

Chansoo Kim, Seung Y. Lee, Kwan-Young Lee, Donghun Kim, Sang S. Han 

673d Multi-Objective Bayesian Optimisation for Sustainable Reactions Development .................................... 20 

Jiyizhe Zhang, Alexei A. Lapkin 

673e Improving Uncertainty Estimation Based on Latent Space Distance for Graph Neural 

Network Potentials ............................................................................................................................................. 21 

Joseph Musielewicz, John Kitchin 

673f Multi-Objective Inverse Molecular Design of CO2 Capturing Agents ...................................................... 22 

Zisheng Zhang, Jenny Yang, Anastassia Alexandrova 

673g Computational Protein-Ligand Co-Design for Enhancing Extracellular Electron Transfer in 

Lactiplantibacillus Plantarum ............................................................................................................................ 23 

Vladimir Porokhin, Soha Hassoun, Anne Brown 

455f Machine Learning-Enabled Exploration of the Electrochemical Stability of Real-Scale 

Metallic Nanoparticles ........................................................................................................................................ 25 

Sang S. Han 

MACHINE LEARNING FOR SOFT AND HARD MATERIALS 

394a Polymerized Amyloids: Sequence and Structure Space of Tandem Repeat Proteins ................................. 26 

Tianyi Jin, Connor Coley, Alfredo Alexander-Katz 

394b Uncovering Interaction Pathways in Protein Dynamics Using Machine Learning Models ....................... 27 

Vignesh Bhethanabotla, William Goddard 

394c Experimentally-Informed Optimization of Amino Acid Interactions for Predictions of 

Intrinsically Disordered Protein Phase Behavior ................................................................................................ 28 

Beth Wei, Shiv Rekhi, Young C. Kim, Jeetain Mittal 

394d Active Learning to Understand and Predict the Electronic Behavior of Peptides ..................................... 29 

Rajarshi Samajdar, Hassan Nadeem, Moeen Meigooni, Prateek Bansal, Nicholas Jackson, 

Martin Mosquera, Emad Tajkhorshid, Diwakar Shukla, Charles M. Schroeder 

394e A Deep Learning-Driven Molecular Simulation Method to Explore the Folding Landscape of 

an RNA Stem-Loop ............................................................................................................................................ 31 

Ayush Gupta, Heng Ma, Arvind Ramanathan, Gül Zerze 

394f Active Learning Cycle to Design Stable Collagen-Mimetic Peptoid Triple Helices .................................. 32 

Alex Berlaga, Renyu Zheng, Diya Gandhi, Junhee Lee, Chunlong Chen, Andrew Ferguson 

394g Deep Learning-Guided Anti-Bacterial Peptide Design .............................................................................. 33 

Camille Bilodeau, Daniel Garzon 

394h Active Learning for Polymer Blend Miscibility with Flory-Huggins Theory............................................ 34 

Steven G. Arturo, Kaoru Aou, Jillian Emerson, Kathryn Grzesiak, Arjita Kulshreshtha, Paul 

M. Mwasame, Xiujiao Qiu, Clyde Fare, Jed W. Pitera, Edward Pyzer-Knapp 



394i Property-Guided Design of Topologically Complex Polymers Using Generative Modeling ..................... 35 

Shengli Jiang, Adji B. Dieng, Michael Webb 

394j Data Driven Machine Learning Based Inverse Polymer Membrane Design for CO2 Separation .............. 36 

Yasemin Basdogan, Zhen-Gang Wang 

394k Predicting Vapor Liquid Equilibrium Curves of Acid Gas Absorption Using Machine 

Learning and Molecular Simulations ................................................................................................................. 37 

Frederick De Meyer, Kirill Klimenko, H. Mert Polat, Celine Houriez, Othonas A. Moultos, 

Alexander Varnek, Thijs J. H. Vlugt, Eric Cloarec 

394l A Data Science Framework for the Analysis of Ion Transport Mechanisms in Ionic Liquids .................... 38 

Elvis Umaña, Ryan Cashen, Matthew Gebbie, Victor M. Zavala 

PLENARY SESSION: COMPUTATIONAL MOLECULAR SCIENCE AND ENGINEERING 

FORUM (INVITED TALKS) 

575a Seeing the Invisible: In Nucleation (and in society) .................................................................................. 39 

Sapna Sarupria 

575b A Model for Chirality-Driven Phase Transitions ....................................................................................... 40 

Pablo Debenedetti 

575c Multiscale Modeling of Hierarchical Self-Assembly Towards Advanced Functional 

Biomaterials........................................................................................................................................................ 41 

Mingfei Zhao 

575d Leveraging Quantum Mechanics for Soft Materials Design ..................................................................... 42 

Nicholas Jackson 

575e Developing Strategies for Polymer Redesign and Recycling Using Reaction Pathway Analysis ............. 43 

Linda J. Broadbelt 

POSTER SESSION: COMPUTATIONAL MOLECULAR SCIENCE AND ENGINEERING 

FORUM 

709g Discovery of New Surfactants Used in Firefighting Foams by Active Learning ....................................... 44 

Xin Wang, Hongwei Zhang, Seokgyun Ham, Rui Qiao 

169a Exploring Effective Design Strategies in Fine-Tuning the Electronic, Transport, and 

Photophysical Properties in COFs ...................................................................................................................... 45 

Yuanhui Pan, Francesco Paesani 

169b Data Set and Data-Driven Models for Predicting Metal-Organic Framework Stability in Water 

and Harsh Environments .................................................................................................................................... 46 

Gianmarco Terrones, Shih-Peng Huang, Matthew Rivera, Shuwen Yue, Alondra Hernandez, 

Heather Kulik 

169c Prediction of pKa in Different Solvents Via Deep Learning ...................................................................... 47 

Jonathan Zheng, Ivari Kaljurand, Sofja Tshepelevitsh, Ivo Leito, Thomas Nevolianis, Simon 

Müller, William Green 

169d Exploring the Role of Functional Groups and Nanoconfinement on the Structural and 

Dynamical Properties of Water and Ions inside Metal-Organic Frameworks ..................................................... 48 

Akash Ball, Shuwen Yue, Heather Kulik 



169e Integrating Off-Lattice Kinetic Monte Carlo with Molecular Dynamics for Modeling 

Polyvinyl Chloride Dehydrochlorination ........................................................................................................... 49 

Feranmi Olowookere, Heath Turner 

169f Utilizing an Integrated Experimental and in silico Approach to Engineer Cross Reactive 

Antibodies Against VEGFA and PlGF2 in Pediatric Glioblastoma .................................................................... 50 

Emma C. Aldrich, Samuel Blackman, Jennifer Maynard, Kayla G. Sprenger 

169g Evaluating Suitability of the Chimes Machine-Learned Interatomic Model for Zeolite 

Materials ............................................................................................................................................................. 51 

Sayed A. Almohri, Rebecca Lindsey 

169h Computational and Experimental Studies of Hydrophoic, Nonaqueous, Nonvolatile, Low 

Viscous, and High CO2 Absorption Chemical Solvents ..................................................................................... 52 

Wei Shi, Robert Thompson, Jeffrey Culp, Surya Tiwari, Jan Steckel, Nicholas Siefert, David 

Hopkinson 

169i Studying Depolymerization of Polyurethanes Using Reaction-Aware Deep-Learning Potentials ............. 54 

Lakshmi Y. Ananthabhotla, Siddarth Achar, Karl Johnson 

169k Computational Modeling and Design of Self-Stratifying Colloidal Materials .......................................... 55 

Mayukh Kundu 

169l The Tradeoff between Chemical Accuracy and Computational Cost: An Assessment of 

Thermochemical Prediction with Density Functional Theory ............................................................................ 56 

Rebecca Walters, Joseph S. Gomes 

169m Using ML to Determine the Optimal Set of Operational Parameters of the RO System in a 

Regional Water Treatment Plant ......................................................................................................................... 57 

Arash Tayyebi, Ali Alshami 

169n Surface-Centered Approach for Characterization and Prediction of Protein-Membrane 

Interactions ......................................................................................................................................................... 58 

Byung U. Park, Reid Van Lehn 

169o Multimodal Language and Graph Learning of Adsorption Energy Prediction .......................................... 59 

Janghoon Ock, Rishikesh Magar, Akshay Antony, Amir B. Farimani 

169p Ligand Lipophilicity and Architecture Influence Mechanisms and Thermodynamics of 

Nanoparticle Adsorption to Lipid Bilayers ......................................................................................................... 60 

Carlos Huang-Zhu, Reid Van Lehn 

169q Investigating Phase Separation Behavior of Multi-Domain and Intrinsically Disordered 

Proteins with a Coarse-Grained Model. .............................................................................................................. 61 

Arjun Singh, Gregory Dignon 

169r Molecular Dynamics Simulations of Lipid Bilayer Mixtures: Developing Liposomes with 

Optimal Mechanical Properties .......................................................................................................................... 62 

Stephen Adepoju, Francisco Hung 

169s Dipole Moment Predictions Using Machine Learning Electron Density Models ...................................... 63 

Siddarth Achar, Leonardo Bernasconi, Karl Johnson 

169t Transferable Water Potentials Using Equivariant Machine Learning Interatomic Potentials ..................... 64 

Tristan Maxson, Tibor Szilvasi 



169u Perdew-Zunger Self-Interaction Correction for Ionization Energies of Transition Metal Atoms .............. 65 

Priyanka B. Shukla, Rohan Maniar, Koblar Jackson, Karl Johnson, John P. Perdew 

169v Density Functional Theory (DFT) Analysis of CO2 Adsorption and Dissociation on Reducible 

Oxides, and Integration into a Microkinetic Model for Dry Reforming of Methane (DRM) ............................. 66 

Nirenjan S. P. Naveen, Jonathan Lucas, Kerry Dooley, Michael Janik, Gina Noh, 

Konstantinos Alexopoulos 

169w Modeling the Effect of Surface Tension and Neutral Lipid Mixtures on the Structure of Lipid 

Monolayer Interfaces .......................................................................................................................................... 67 

Oluwatoyin Campbell, Viviana Monje-Galvan 

169x Generalizability of Machine Learning Derived Interatomic Potentials of Peptides and 

Isomeric Structures ............................................................................................................................................. 68 

Lejla Biberic, Nisarg Joshi, Jim Pfaendtner 

169y Li Ion Diffusion in Solid Electrolyte Analyzed Using Deep Generative Models: Dependence 

of Accuracy of Diffusion Coefficients on MD Data Length. .............................................................................. 69 

Teppei Fukuya, Takayuki Nishio, Hiroya Nitta, Taku Ozawa, Kenji Yasuoka 

169z Exploration of PHA Synthase Mechanism through QM/MM Simulations ................................................ 70 

Youngbi Kim, Jeong W. Han 

169aa A High-Throughput Screening Study to Design Ultra-High Performance Aramid Copolymers .............. 71 

Hyeonsuk Yoo, Ruth Muthoka, Yongjin Lee 

169ab Integrating Biophysical Modeling and Machine Learning to Discover Plastic-Binding 

Peptides for Microplastic Remediation .............................................................................................................. 72 

Michael Bergman, Carol Hall 

169ac Active Learning of Density Functionals with Error Control .................................................................... 73 

Runtong Pan, Xinyi Fang, Mengyang Gu, Jianzhong Wu 

169ad Customized Random Heteropolymer Design to Improve Protein Stability Using Molecular 

Dynamics Simulations ........................................................................................................................................ 74 

Yinhao Jia, Janani Sampath 

169ae Molecular Dynamics Simulations of the Tear Film Lipid Layer to Elucidate the Causes of 

Dry Eye Syndrome ............................................................................................................................................. 75 

Mahbuba Khanom, Vance Jaeger 

169af Modeling H-D Exchange in Supported Catalytically Active Liquid Metal Solutions Using 

Reactive Molecular Dynamics ............................................................................................................................ 76 

Gunnar Sly, Kathryn MacIntosh, Adri C. T. Van Duin, Robert Rioux, Michael Janik 

169ag Enhanced Shockwave Synthesis through Accurate Silicon Modeling Using Chimes ............................. 78 

Thomas Sundberg, Safa Alzaim, Rebecca Lindsey 

169ah Uncovering Residue-Level Driving Forces Underlying the Formation of Biomolecular 

Condensates ........................................................................................................................................................ 79 

Shiv Rekhi, Jeetain Mittal 

169ai A Synergy of Molecular Simulation, Mathematical Programming, and Machine Learning for 

the Phaseout of Harmful Refrigerants ................................................................................................................ 80 

Barnabas Agbodekhe, Edward Maginn 



169am Evaluation of Effective Dielectric Constants: Implications for Modeling Protein-DNA 

Liquid-Liquid Phase Separation ......................................................................................................................... 81 

Vithurshan Varenthirarajah, Utkarsh Kapoor 

169an Force Field Development for Pyrrolidinium-Based Ionic Liquids for Ionic Conductivity 

Predictions .......................................................................................................................................................... 82 

Ashutosh K. Verma, Amey Thorat, Jindal Shah 

169ao Permutationally Invariant Network for Enhanced Sampling (PINES): A General Approach to 

Treating Identical Particles and Constructing Targeted CVs with Machine Learning ........................................ 83 

Nicholas Herringer, Siva Dasetty, Diya Gandhi, Junhee Lee, Andrew Ferguson 

169ap Atomic-Level Structural Model of Helical Tdp-43 Oligomers ................................................................ 84 

Azamat Rizuan, Jayakrishna Shenoy, Priyesh Mohanty, Nicolas L. Fawzi, Jeetain Mittal 

169ar Capturing Realistic Double Layer Cation Properties in Classical MD Using AIMD-Guided 

Potential Fitting .................................................................................................................................................. 85 

Derek Zhu, Vitaly Alexandrov, Michael Janik, Scott T. Milner 

169as Adsorbate Effects on the Mobility of Single Atom Catalysts: Using DFT to Map out 

Diffusion Potential Energy Surfaces ................................................................................................................... 86 

Shirin Asadialahsavand, Michael Janik, Konstantinos Alexopoulos 

169at Parametrization of Monatomic Ion-Biomolecular Interactions in the Polarizable Drude Force 

Field: Application in Protein and Nucleic Acid Systems .................................................................................... 87 

Yiling Nan, Alexander D. MacKerell 

169av Tackling Energy Conversion Challenges through Simulations in Synergy with Experiments ................ 88 

Ritesh Kumar, Reginaldo Gomes, Hannah Fejzic, Chibueze Amanchukwu 

169aw Elucidating Gas Diffusion Dynamics at the MOF-Polymer Interface in Mixed-Matrix 

Membranes: A Computational Study .................................................................................................................. 89 

Z. D. Moein Hajian, Hyunhee Lee, Zachary Smith, Joshua Howe 

169ax Using Deep Learning to Accelerate the Molecular Simulations and Predict the Kinetics of 

RNA Folding ...................................................................................................................................................... 90 

Ayush Gupta, Heng Ma, Arvind Ramanathan, Gül Zerze 

169ay Understanding Plasma-Driven Solution Electrochemistry ...................................................................... 91 

Subhajyoti Chaudhuri 

169az Examining Ion Dehydration Mechanisms at the High Pressures and Concentrations Required 

for Desalination .................................................................................................................................................. 92 

Nathanael Schwindt, Anthony Straub, Razi Epsztein, Michael Shirts 

169ba Physical Simulations of Genome Organization and the Histone Code .................................................... 93 

Soren Kyhl, Juan J. De Pablo 

169bc Origin of the Stokes-Einstein Deviation in Liquid Al-Si ......................................................................... 94 

Ni Zhan, John Kitchin 

169bd Exploring the Effects of Tributyltin Exposure on Adipocytes: An Integrated Transcriptomics 

and Metabolomics Study to Decode Molecular Response Linked to Metabolic Syndrome ............................... 95 

Dayna Schultz, Ilias Frydas, Nafsika Papaioannou, Thanasis Papageorgiou, Catherine 

Gabriel, Spyros Karakitsios, Denis Sarigiannis 



169bf Modeling Ionic and Sequence Effects on the Swelling Behavior of Polyampholyte Brushes ................. 98 

Debadutta Prusty, Alejandro Gallegos, Jianzhong Wu 

169bg Can Classical Nucleation Theory Describe Heterogeneous Crystal Nucleation on Non-

Uniform Surfaces? .............................................................................................................................................. 99 

Fernanda Vargas, Sarwar Hussain, Amir Haji-Akbari 

169bh Computational Investigation of Reaction Coordinate Optimality for Ice Nucleation Studies ............... 100 

Kimia Sinaeian, Amir Haji-Akbari 

169bi Hydration Free Energies of Linear Alkanes (C1-C20) and Surfactants in Different Water 

Models .............................................................................................................................................................. 101 

Yalda Ramezani, Sumit Sharma 

169bj Size Is an Important Factor in Partitioning of Cargo Molecules into Liquid Condensates and 

Interfaces .......................................................................................................................................................... 102 

Arjun Singh, Fleurie Kelley, Benjamin S. Schuster, Gregory Dignon 

169bk Utilizing Surfactant-Specific Graph Convolutional Networks to Predict Surfactant 

Adsorption Efficiency....................................................................................................................................... 103 

Seokgyun Ham, Xin Wang, Rui Qiao 

169bl Maxwell-Stefan Diffusivities of Oil-CO2 Mixtures in Nanopores: Physics and Machine 

Learning Models ............................................................................................................................................... 104 

Hongwei Zhang, Xin Wang, Rui Qiao, Qinjun Kang, Bicheng Yan, Shuyu Sun 

169bm Protein Mediated Calcite Nucleation and Growth Characterized with Molecular Dynamics 

Simulations ....................................................................................................................................................... 105 

Marlo Zorman, Harley Pyles, Fatima Davila, James J. De Yoreo, David Baker, Christopher J. 

Mundy 

169bo Protein Preparation: Is One Protonation State Enough? ........................................................................ 106 

Prerna Gera, Nate Abraham, Mossa Ghattas, Vibhas Aravamuthan, Sarah Williams, Tom 

Kurtzman, Jason Burch, Dan McKay 

169bp Theoretical Approach to Elucidating the Dynamics Behavior of PFAS at the Water and 

Hydrophobic Deep Eutectic Solvents Interphase ............................................................................................. 108 

Mert Atilhan, Noor Alomari 

169bq A Nanoscopic Explanation on Hydrophobic Deep Eutectic Solvents and Their Carbon 

Dioxide Solubility Performance at High-Pressure. ........................................................................................... 109 

Noor Alomari, Mert Atilhan 

169br Effect of Maturity on the NMR Relaxation of Kerogen Using MD Simulations .................................... 110 

Yunke Liu, Arjun V. Parambathu, George J. Hirasaki, Walter Chapman, Philip Singer 

169bs Elucidating the Fluxionality and Dynamics of Zeolite-Confined Au Nanoclusters Using 

Machine Learning Potentials ............................................................................................................................. 112 

Siddharth Sonti, Chenghan Sun, Zekun Chen, Davide Donadio, Surl-Hee Ahn, Ambarish 

Kulkarni 

169bt Combining Forward and Inverse Design of Covalent-Organic Frameworks for Methane 

Storage Via Data-Driven Discovery .................................................................................................................. 113 

Xiaoyu Wu, Jianwen Jiang 



169bu Hydrophobic Deep Eutectic Solvents as Extraction Agents of Nitrophenolic Removel from 

Water ................................................................................................................................................................. 114 

Noor Alomari 

169bx Direct Simulation of Supported Ag Nanoparticles Via Machine Learning Interatomic 

Potentials ........................................................................................................................................................... 115 

Tristan Maxson, Tibor Szilvasi 

169bz Accelerating Polymer Informatics Via Polymer Similarity ..................................................................... 116 

Jiale Shi, Debra J. Audus, Bradley Olsen 

169cb Development of Chimes Machine Learned Interatomic Potentials for All Silica MFI Zeolites ............. 117 

Vallabh Vasudevan, Sayed A. Almohri, Anakin Bahm, Rebecca Lindsey 

169cc Development of Experimental Guidelines for Organic Field-Effect Transistors (OFETs) 

Using Machine Learning Based on OFETs Database ........................................................................................ 119 

Myeongyeon Lee, Rahul Venkatesh, Jessica A. Bonsu, Carson Meredith, Martha Grover, Elsa 

Reichmanis 

169cf Molecular Dynamics Simulation Study of the Huntingtin Fibril’s Morphology, Stability, 

Kinetics, and Role of Water .............................................................................................................................. 120 

Avijeet Kulshrestha, Azamat Rizuan, Jeetain Mittal 

169ch The Hidden Chokepoints: Exploring Gas Diffusion in the CODH/ACS Enzyme Complex 

Using Molecular Simulations. .......................................................................................................................... 121 

Suman Samantray, Bojana Ginovska-Pangovska, Simone Raugei 

169cj Molecular Design of High Performance Electrolytes with Generative Algorithm ................................. 125 

Vignesh Sathyaseelan, Brett Savoie 

169cl Generative Artificial Intelligence for Property-Guided Design of Co-Polymers .................................... 127 

Gabriel Vogel, Jana Weber 

169cm Matlab Data Processing and AI for Molecular Chemistry .................................................................... 128 

Hossein Jooya, Ramnarayan Krishnamurthy, Kathi Kugler, Aycan Hacioglu 

169cn Accelerating Drug Discovery through the Automatic Population of a Pharmaceutical 

Ontology Using Knowledge Graphs ................................................................................................................. 129 

Naz P. Taskiran, Arijit Chakraborty, Vipul Mann, Venkat Venkatasubramanian 

169co A Based Take on Bayesian Optimization: Tuning Kernelized Bandits for Expensive 

Experiments with Mixed, Discrete Inputs ........................................................................................................ 130 

Christoph Griehl, Kai Sundmacher 

169cq Advancing Molecular Property Prediction and Chemical Reactivity Understanding through 

High-Throughput Quantum Chemistry and Graph Neural Networks ............................................................... 133 

Haoyang Wu, Hao-Wei Pang, Jonathan Zheng, Jackson W. Burns, Xiaorui Dong, Shih-Cheng 

Li, Sayandeep Biswas, Kevin Spiekermann, Angiras Menon, William Green 

169cs Advancing Molecular Screening: Integrating Operating Conditions into Transformer Models 

for Chemical Engineering ................................................................................................................................. 134 

Aahil Khambhawala, Silabrata Pahari, Chi-Ho Lee, Joseph Kwon 

169ct Diversity-Driven, Bayesian Optimization of MOF Designs to Optimize Performance for 

Environmental Applications Involving NH3 Adsorption .................................................................................. 136 

Tsung W. Liu, Quan Nguyen, Adji B. Dieng, Diego G. Gualdron 



169cu Leveraging Grand Canonical Monte Carlo and Machine Learning for Classification of 

Solvent Affinity in Functionalized Polymer Membrane Materials ................................................................... 137 

Andres Ordorica, Co Quach, Zane Parkerson, G. Kane Jennings, Clare McCabe, Peter 

Cummings 

169cv Expanding Chemical Synthesis Planning to Explore Chemo-Enzymatic Pathways Using 

Minimal Transitions.......................................................................................................................................... 138 

Mohit Anand, Vikas Upadhyay, Costas D. Maranas 

169cw Integrating Machine Learning with Evolutionary Algorithms to Design and Discover High-

Performing MOFs for Methane Adsorption Using Building Blocks and Crystal Information ......................... 139 

Nicole Beauregard, Ranjan Srivastava 

169cx Developing an Open-Source Tool for Generating Rich and Consistent Sigma Profiles ........................ 141 

Fathya Salih, Dinis Abranches, Yamil Colón 

169cy Unsupervised Computational Analysis of Major Histamine Complex II-Binding Epitope 

Sequences ......................................................................................................................................................... 142 

Hannah Hargrove, X. Frank Zhang 

169cz AI Based Exploration on Synthesizable Space for Autonomous Laboratory ......................................... 145 

Nayeon Kim, Hyuk J. Yoo, Donghun Kim, Sang S. Han 

169da Predicting Ionic Conductivity of Ionic Liquid and Solvent Mixtures Using Machine 

Learning ........................................................................................................................................................... 146 

Masrur Ahmed, Jindal Shah 

169dc Representation of Stochastic Polymeric Materials for Machine Learning Applications ........................ 147 

Ludwig Schneider 

169dd Cross-Database Discovery of Metal-Organic Frameworks with Open Cu(II) Sites for Biogas 

Upgrading through Machine Learning ............................................................................................................. 148 

Xiaoyu Wu, Jianwen Jiang 

169de Using Reinforcement Learning to Design Polymers with Specified Properties .................................... 150 

Haifan Zhou, Yue Fang, Hanyu Gao 

169df Efficiently Screening Metal-Organic Frameworks Via Molecular Simulation with Multi-

Armed Bandit Algorithms ................................................................................................................................ 151 

Qia Ke, Jana Doppa, N. Scott Bobbitt, Cory Simon 

169di Using Enhanced Sampling Methods to Elucidate the Mechanism of Noncanonical Redox 

Cofactor Dependent Engineered Enzymes ....................................................................................................... 153 

Parth Bandivadekar, Surl-Hee Ahn, Han Li, Yi Ping 

169dj Development of a Modifiable Atomistic Cellulose Nanocrystal Model ................................................. 156 

Arash Elahi, Santanu Chaudhuri 

169dk Temperature-transferable Coarse-grained model for Studying Pluronic Triblock Copolymers ............. 157 

Arash Elahi, Xavier Bidault, Santanu Chaudhuri 

169dl The Molecular Simulation Design Framework (MoSDeF): Enabling High-Throughput 

Simulations via Active Learning Integration Workflows ................................................................................. 158 

Nicholas C. Craven, Kieran Nehil-Puleo, Chris Jones, Co D. Quach, Eric Jankowski, Clare 

McCabe, Peter Cummings 



RECENT ADVANCES IN MOLECULAR SIMULATION METHODS 

735b Bayesian Uncertainty Quantification of Transferable Coarse-Grained Models of 

Monosaccharides .............................................................................................................................................. 159 

Parisa Farzeen, Abhishek Sose, Soumil Joshi, Sanket Deshmukh 

248b Variable Reaction Coordinate Transition State Theory for Computing the Rate Constant of 

Barrierless Reactions on Catalytic Surfaces ..................................................................................................... 160 

Youbin Kim, C. Franklin Goldsmith 

248c Efficient Sampling of Many-Body Coarse-Grained Potential of Mean Force for Polymer-

Grafted Nanoparticles through Non-Equilibrium Forward-Reverse Path Integral. .......................................... 161 

Shih K. Lee, Melody Zhang, Rebecca Lindsey, Sharon C. Glotzer 

248d Approximating Anisotropic Pairwise Potential Energy Surfaces Using Mixed Basis Surrogate 

Models with Sparse Sampling .......................................................................................................................... 162 

Mohammadreza Fakhraei, Michaela Bush, Michael Howard, Christopher Kieslich 

248e Evaluating Machine-Learned Interatomic Models through Graph-Based Descriptor Analysis ............... 163 

Benjamin Laubach, Rebecca Lindsey 

248f A Simple Semi-Explicit Statmech Model of Water That Captures Dynamic Solvation Interface ............ 164 

Lakshmanji Verma, Ken A. Dill 

248g Finite-Size Effects and Structure-Selectivity Relationships in Ion Transport through 

Nanopores ......................................................................................................................................................... 165 

Omar Khalifa, Brian Shoemaker, Amir Haji-Akbari 

248h Theory and Monte Carlo Simulation of Ideal Gas with Shell Particles in Canonical, 

Isothermal-Isobaric, Grand Canonical and Gibbs Ensembles .......................................................................... 167 

Harold Hatch, Vincent K. Shen, David Corti 

248i Grand Canonical Approach to Modeling Dynamic Catalysts: From Thermal to Electro-

Catalysis, from Clusters to Surfaces ................................................................................................................. 168 

Zisheng Zhang, Philippe Sautet, Anastassia Alexandrova 

248j Overturning Intrinsic Temporal Limits in Atomic Scale Simulation of Reactive Systems ....................... 169 

Dylan Gilley, Vignesh Sathyaseelan, Brett Savoie 

248k Gas Phase Reaction Exploration with Reactive Active Learning ............................................................ 170 

Siddarth Achar, Priyanka B. Shukla, Chinmay Mhatre, Caitlyn Vinger, Leonardo Bernasconi, 

Karl Johnson 

248l Data-Driven Design and Identification of Active Site Motifs in Amorphous Porous Polymer 

Catalysts Using Molecular Simulation and Reinforcement Learning .............................................................. 171 

Ryan Zhou, Brandon C. Bukowski 

RECENT ADVANCES IN MULTISCALE METHODOLOGIES 

629a Modeling Affinity Maturation to Recapitulate Germinal Center Dynamics and Resulting 

Antibody Sequences Against Sars-CoV2 and HIV ........................................................................................... 172 

Jonathan Faris, Kayla G. Sprenger 

629b Kinetics without Dynamics: Reactive Coarse-Graining with a Real Time Coordinate ........................... 173 

Vignesh Sathyaseelan, Dylan Gilley, Brett Savoie 



629c On Modeling the (De)Polymerization of Hyperbranched Polyesters ...................................................... 175 

Matthew W. Coile, Alexander Shaw, Sai P. K. Vangala, Changxia Shi, Eugene Y.-X. Chen, 

Linda J. Broadbelt 

629d Mechanistic Insights into the Effect of Surface Charge Oscillation on Ammonia Synthesis 

from First Principles Kinetic Simulations ........................................................................................................ 176 

Rajat Daga, Ulrick Gaillard, Matthew Neurock 

629e Resolution of the Minimum Free Energy Pathway of Integrin Activation Using Generative 

Modeling and Finite Temperature String Method ............................................................................................ 178 

Siva Dasetty, Robert Coffman, Tamara C. Bidone, Andrew Ferguson 

629f Application of Graph Neural Network in Accurate Prediction of Force Chain Network in 

Dense Suspensions ........................................................................................................................................... 179 

Abhinendra Singh, Joao Maia, Armin Aminimajd 

629g Holistic Framework for Coarse-Graining and Back-Mapping through Active Subspace 

Learning ........................................................................................................................................................... 181 

Anna Wojnar, Logan Pike, Leah Bandy, Stephen Pankavich, Alexander J. Pak 

629h Coulomb without Ewald: Accelerating Charged Molecular Dynamics with Field-Theoretic 

Simulations ....................................................................................................................................................... 182 

Joshua Lequieu 

629i Transferable Protein Sidechain Backmappings Amenable to Reweighting .............................................. 183 

Jacob Monroe 

629j Flexible Membrane Protein Docking and Design with Biologically Realistic Implicit 

Membrane Models. ........................................................................................................................................... 184 

Rituparna Samanta 

SOFTWARE ENGINEERING IN AND FOR THE MOLECULAR SCIENCES 

11a Efficient Implementation of Monte Carlo Algorithms on Graphical Processing Units for 

Simulation of Adsorption in Porous Materials ................................................................................................. 185 

Zhao Li, Kaihang Shi, David Dubbeldam, Mark Dewing, Christopher J. Knight, Alvaro V. 

Mayagoitia, Randall Snurr 

11b Novel Tools for Studying Crystallization Pathways of Shaped Particles into Complex Crystals .............. 186 

Domagoj Fijan, Brandon Butler, Tommy Waltmann, Philipp Schönhöfer, Charlotte Zhao, 

Maria W. Rashidi, Joshua Anderson, Sharon C. Glotzer 

11c Relentless: Development of a Python Package for Transparent, Reproducible Simulation-Based 

Optimization of Materials ................................................................................................................................. 187 

Chase Petix, Adithya N. Sreenivasan, Zachary Sherman, Michael Howard 

11d Self-Assembly of Non-Spherical Colloids Using Coarse-Grained Simulations and Machine 

Learning Approaches ........................................................................................................................................ 188 

Bahadir R. Argun, Antonia Statt 

11e A Flow-Matching Approach for Generative Backmapping of Biomolecules ............................................. 189 

Michael Jones, Andrew Ferguson 

11g A Database of Chemical Reaction Templates for REACTER .................................................................... 190 

Jacob Gissinger 



11h WebFF: A Force-Field Data Repository for Classical Molecular Dynamics (MD) Simulations at 

Multiple Levels of Granularity ......................................................................................................................... 191 

Frederick Phelan 

11i Benchmarking Molecular Simulations Using Formal Proofs ..................................................................... 192 

Tyler R. Josephson, Ejike Ugwuanyi, John Velkey, Colin Jones 

11j Unified Multiscale Modeling for Catalysis: From Atomistic Insights to Reactor Design .......................... 193 

Nestor Aguirre 

11k Ab Initio Molecular Dynamics with Quantum Hardware and Transfer Learning ...................................... 194 

Clay Batton, Abid Khan, Prateek Vaish, Yaoqi Pang, Michael S. Chen, Grant M. Rotskoff, J. 

Wayne Mullinax, Brenda Rubenstein, Norm Tubman 

11l Use Matlab to Compute Chemical Interactions on Quantum Computers ................................................... 195 

Hossein Jooya, Sudeep Ghosh, Sohini Sarkar, Aycan Hacioglu 

SPOTLIGHTS IN THERMODYNAMICS AND COMPUTATIONAL MOLECULAR SCIENCE 

(INVITED TALKS) 

516a Far and Few in between: Probing Structure-Selectivity Relationship in Membranes Using 

Path Sampling Techniques ................................................................................................................................ 196 

Amir Haji-Akbari, Brian Shoemaker, Hessam Malmir, Tiago Domingues, Omar Khalifa 

516b Physics-Inspired Machine Learning Potentials for Unraveling Mysteries in Electrolyte 

Solutions ........................................................................................................................................................... 198 

Shuwen Yue 

516c Understanding Ionomer Membrane Structure Via Analysis of Small Angle Scattering Profiles 

and Coarse-Grained Molecular Simulations ..................................................................................................... 199 

Jason Madinya, Stephen Kronenberger, Arthi Jayaraman 

516d Assembly of Short Amphiphilic Peptoids into Nanohelices with Controllable Supramolecular 

Chirality: Insights from Computational Simulation and Theoretical Analysis ................................................. 200 

Renyu Zheng, Mingfei Zhao, Jingshan Du, Tarunya Sudarshan, Yicheng Zhou, Anant 

Paravastu, James J. De Yoreo, Andrew Ferguson, Chunlong Chen 

516e Dynamics and Drying-Induced Assembly of Shape-Anisotropic Nanoparticles ..................................... 201 

Michael Howard 

516g Developing Data-Driven Methods to Enable Computationally Efficient First-Principles 

Kinetic Models in Nanoporous Catalysts ......................................................................................................... 202 

Brandon C. Bukowski 

INDUSTRIAL APPLICATIONS OF COMPUTATIONAL CHEMISTRY AND MOLECULAR 

SIMULATION 

54a Accelerating Polymer Design with Targeted Properties Using Machine Learning and Physics-

Based Models ................................................................................................................................................... 203 

Alex Chew, Mohammad A. F. Afzal, Anand Chandrasekaran, Jan H. Kamps, Ramakrishnan 

Vaidyanathan 

54b Modeling LLDPE Resins in Multilayer Film Heat-Sealing with Slip-Link Model ................................... 204 

Marat Andreev, Jeffrey D. Weinhold, Jonathan Moore, Gregory Rutledge 



54c Toward Cryogenic Membrane Gas Separations: Insights from Molecular Simulation and 

Statistical Mechanics ........................................................................................................................................ 205 

Cristel C. B. Flores, Walter Chapman 

54d Exploring Gas Diffusion in Carbon Monoxide Dehydrogenase/Acetyl-CoA Synthase 

(CODH/ACS) Enzyme Complex Using Molecular Simulations. ..................................................................... 206 

Suman Samantray, Bojana Ginovska-Pangovska, Simone Raugei 

54e Investigation of Pd-Based Alloy Membranes for Hydrogen Separation: An Application of a 

Universal Neural Network Potential ................................................................................................................. 210 

Taku Watanabe, Akihiro Nagoya 

54f Understanding Thermodynamics of the Cytochrome P450 Enzymatic Cycle for Ionic Liquid 

Biodegradation .................................................................................................................................................. 211 

Sudip K. Das, Jindal Shah 

54g Unsupervised Clustering of Existing Simulation Studies on Asphaltene Aggregation .............................. 212 

Felipe Perez, Azeezat Ali, Alberto Striolo 

SPECIAL SESSION IN HONOR OF PROF. SHARON GLOTZER'S 60TH BIRTHDAY I 

(INVITED TALKS) 

55a Understanding the Self-Assembly of Skin Lipids from Molecular Dynamics Simulations: A 

Multiscale Perspective ...................................................................................................................................... 213 

Clare McCabe 

55b Phase Transitions in Systems with Interconverting Species ...................................................................... 214 

Pablo M. Piaggi, Thomas J. Longo, Mikhail Anisimov, Betul Uralcan, Pablo Debenedetti 

55c Stable Quasicrystal from Tetrahedron Colloids ......................................................................................... 215 

Michael Engel 

55d A Careful Look at the Development of the Virial Equation of State ......................................................... 216 

David A. Kofke 

55e Self-Assembly Models to Simulate Phase Transformations ...................................................................... 217 

Julia Dshemuchadse 

55f Coarse-Grained Modeling of Crystal Growth Using Forcefields from Iterative Boltzmann 

Inversion and Particle-Swarm Optimization..................................................................................................... 218 

Ronald Larson 

55g Thermodynamics and Kinetics of Ag Nanocrystals ................................................................................... 219 

Kristen Fichthorn 

55h Programming Soft Materials Assembly Via Inverse-Design ..................................................................... 220 

Chrisy X. Du 

55i My Excellent Adventures with Sharon: From Wtec (1999) to Mosdef (today) .......................................... 221 

Peter Cummings 

55j Developing Software and Stories in Service of Soft Matter Self-Assembly .............................................. 222 

Eric Jankowski 



APPLICATIONS OF MOLECULAR MODELING TO STUDY INTERFACIAL PHENOMENA 

II 

515b Probing Molecular Conformations of Lanthanide Binding Peptides at Air-Water Interface ................... 223 

Yiming Wang, Stephen Crane, Felipe J. Angeles, Luis O. Macias, Jason Marmorstein, E. 

James Petersson, Cesar De La Fuente-Nunez, Ravi Radhakrishnan, Kathleen J. Stebe 

515c Interactions between AFM Tips and Biomembranes Via Multiscale Molecular Modeling ..................... 224 

Saswati Panda, Zack Xu, Yuqi Huang, Gang-Yu Liu, Roland Faller 

515d Adsorption of miRNA on Silica Surfaces Probed with Metadynamics Simulations ............................... 225 

Mahbuba Khanom, Vance Jaeger 

515e Molecular Dynamics Studies on the Effect of Silica Surface Characteristics on Ion Adsorption 

and Their Hydration Structures ........................................................................................................................ 226 

Kaijie Zhang, Zhehui Jin 

515f Unriddling the Cationic and pH Effect in Alkaline Hydrogen Evolution Reaction on Pt ........................ 227 

Zisheng Zhang, Aamir Shah, Yu Huang, Xiangfeng Duan, Anastassia Alexandrova 

515g Computational Screening of Synergistic 2D Materials Impregnated with Deep Eutectic 

Solvents for Removal of Pharmaceuticals ........................................................................................................ 228 

Tarek Lemaoui, Ahmad Darwish, Fawzi Banat, Hassan Arafat, Inas M. Al Nashef 

515h Aqueous Hydrogen in Confinement: Structural and Dynamical Properties Estimated from 

Simulations ....................................................................................................................................................... 230 

Khang Bui, L. E. Tran, Gabriel D. Barbosa, Alberto Striolo 

515i Pressure-Driven Water Intrusion and Extrusion in Hydrophobic Nanopores ........................................... 231 

Abdelraheem Abdallah, Kolattukudy Santo, Alexander Neimark 

515j Using Polarizable Force Field-Based Molecular Dynamics Simulations to Model the Wetting 

of Hexagonal Boron Nitride Surfaces by Water ............................................................................................... 232 

Shuang Luo, Rahul P. Misra, Daniel Blankschtein 

MACHINE LEARNING FOR SOFT AND HARD MATERIALS II 

455a Accelerating Ab Initio Calculations of Chemical Bonding and Equilibria at Material Interfaces 

Using Machine Learning .................................................................................................................................. 233 

Elizabeth Lee 

455b Neural Network Wave Function Solver ................................................................................................... 234 

Ni Zhan, William Wheeler, Kevin Huang, Peter Orbanz, Lucas Wagner, Elif Ertekin, Ryan P. 

Adams 

455c Accelerated Discovery of High-Performance Organic Electrode Materials for Battery 

Applications Using an Interpretable Machine Learning Framework ................................................................ 235 

Farshud Sorourifar, Madhav Muthyala, Jay Park, Shiyu Zhang, Joel Paulson 

455d Inverse Design of Materials with Globally Optimal Topology and Geometry through Mixed 

Integer Linear Programming (MILP) ............................................................................................................... 237 

Daniel Laky, Alexander Smith 

455e Catberta: Catalyst Energy Prediction and Feature Analysis through Language Models .......................... 239 

Janghoon Ock, Chakradhar Guntuboina, Amir B. Farimani 



169bv Systematic Development of Machine Learning Interatomic Potentials for MAPbI3 

Perovskites........................................................................................................................................................ 240 

Nisarg Joshi, Nadia Intan, Marlo Zorman, Jim Pfaendtner 

455g Machine-Learning Accelerated Simulation: Toward Design and Synthesis of Nanocarbon 

Materials ........................................................................................................................................................... 241 

Rebecca Lindsey, Yanjun Lyu, Sorin Bastea 

455h Using Large Language Model to Collect and Analyze Metal-Organic Framework Property 

Dataset .............................................................................................................................................................. 242 

Jihan Kim 

455i Data-Driven Acceleration of Materials Development: Leveraging AI/ML to Scalably Bridge 

the Gap from Models to Materials .................................................................................................................... 243 

Mark Sullivan 

455j Simulation-Free, Two-Dimensional Histograms as Effective Adsorbent Representations for 

Machine-Learning Based Adsorption Predictions ............................................................................................ 244 

Jair Fajardo-Rojas, Tsung W. Liu, Tatiane G. De Vilas, Diego A. Gómez-Gualdrón 

455k Representation Learning for All-Silica Zeolites: Model Representations, Transfer Learning, 

and Multi-Task Learning .................................................................................................................................. 245 

Yachan Liu, Ping Yang, Gustavo Perez, Aaron Sun, Wei Fan, Subhransu Maji, Peng Bai 

455l High-Throughput Simulations and Machine Learning for Adsorption Processes .................................... 246 

J. Ilja Siepmann, Yangzesheng Sun 

AUTOMATED MOLECULAR AND MATERIALS DISCOVERY: INTEGRATING MACHINE 

LEARNING, SIMULATION, AND EXPERIMENT II 

709a Computational Molecular Engineering for Advanced Materials ............................................................. 247 

Yongjin Lee 

709b Generative Modeling of Polymer Melts for Solving Inverse Design Problems ...................................... 248 

Vinson Liao, Tristan Myers, Arthi Jayaraman 

709c From Physics-Informed GPR for Carbon Material Supercapacitors to Data-Driven Material 

Discovery ......................................................................................................................................................... 249 

Runtong Pan, Tao Wang, Sheng Dai, Mengyang Gu, Jianzhong Wu 

709d A Computational Approach for Reliable Materials Discovery: Application to Green 

Refrigerant Discovery ...................................................................................................................................... 250 

Barnabas Agbodekhe, Edward Maginn 

709e Organic Electrolyte Discovery Using Reinforcement Learning for Aqueous Redox Flow 

Battery Energy Storage ..................................................................................................................................... 252 

Cameron Gruich, Jessica Tami, Siddhant Singh, Bichlien Nguyen, Jake Smith, Anne McNeil, 

David Kwabi, Bryan Goldsmith 

709f Materials Informatics for Structure-Property Relationships (MISPR) for Liquid Solutions .................... 254 

Rasha Atwi, Matthew Bliss, Nav N. Rajput 

169db Virtual High Throughput Screening of Car9 Isomers to Study Sequence-Binding 

Relationships .................................................................................................................................................... 256 

Aditya Sonpal, Jim Pfaendtner 



709h Data-Driven Discovery and Optimization of Small Molecules for Immune Modulation Via 

Machine Learning, Molecular Docking Simulation and Experiment ............................................................... 257 

Oliver Tang, Aaron Esser-Kahn, Andrew Ferguson 

709i Topological Data Analysis and Molecular Simulations for Identifying Nanostructure 

Transitions in Ionic Liquids .............................................................................................................................. 258 

Lisa Je, Reid Van Lehn, Victor M. Zavala 

RECENT ADVANCES IN MOLECULAR SIMULATION METHODS II 

310a Denoising Diffusion Models Meet Statistical Mechanics for Protein Protein Docking ........................... 260 

Sudeep Sarma, Lee-Shin Chu, Jacky Chen, Jeffrey J. Gray 

310b Development of Ab-Initio-Based Machine Learning Models to Study Chemical Reactions in 

Molten Alkali Carbonates and Hydroxides ....................................................................................................... 261 

Dina Kussainova, Athanassios Panagiotopoulos 

310c Scaling Molecular Modeling to Millions of Reactions with Neural Network Potentials ......................... 262 

Dylan Anstine, Olexandr Isayev 

310d Two-Point Correlation Function Based Statistical Approach for Tracking Morphological 

Changes in Nanoparticle Systems .................................................................................................................... 263 

Puneet Koli, Rajdip Bandyopadhyaya, Abhijit Chatterjee 

310e Efficient Generation of Barrier Crossing Trajectories Using Approximate Brownian Bridges ............... 265 

Vivek Narsimhan, George Curtis, Doraiswami Ramkrishna 

310g Monte Carlo Simulations of Water Pollutant Adsorption at Parts-per-Billion Concentration: A 

Study on 1,4-Dioxane ....................................................................................................................................... 266 

Samiha Sharlin, Rodrigo Lozano, Tyler R. Josephson 

310h Deciphering the Molecular Modes Underlying NMR Relaxation Response in Fluids ............................ 267 

Thiago J. P. Dos Santos, Betul Orcan-Ekmekci, Dilip Asthagiri, Philip Singer, Walter 

Chapman 

310i Sequence-Encoded Spatial and Temporal Dependence of Viscoelasticity of Protein 

Condensates Using Computational Microrheology .......................................................................................... 268 

Dinesh S. Devarajan, Jeetain Mittal 

310j An Information-Theoretic Approach for Probing Macromolecular Phase Separation Via Data 

Compression ..................................................................................................................................................... 269 

Ashley Guo, Gregory Dignon 

310k Navigating the Unknown: Efficiently Locating the Transition State of the Diels-Alder 

Reaction through Adaptively Sampled Point Clouds ....................................................................................... 270 

Anastasia Georgiou, Bryan Munoz, Pranav Roy, Brandon C. Bukowski, Ioannis G. Kevrekidis 

310l Transfer Learning of Symmetry-Adapted Learned Collective Variables from Classical to Ab 

Initio Simulations: Enhanced Sampling of Spin Defect Dynamics in Silicon Carbide .................................... 272 

Soumajit Dutta, Cunzhi Zhang, Gustavo P. Lemus, Juan J. De Pablo, Giulia Galli, Andrew 

Ferguson 



SPECIAL SESSION IN HONOR OF PROF. SHARON GLOTZER'S 60TH BIRTHDAY II 

(INVITED TALKS) 

115a Interfacial Selectivity of Peptide Surfactants at the Air-Water Interface for REE Recovery ................... 273 

Kathleen J. Stebe 

115b Chirality and Complexity of Nanostructures ........................................................................................... 274 

Nicholas Kotov 

115c Making the Most of Molecular Methods ................................................................................................. 276 

Greg van Anders 

115d Sequence-Dependent Phase Separation and Aggregation in Model Proteins .......................................... 277 

Athanassios Panagiotopoulos 

115e Threading the Thermodynamic Needle - Balancing Enthalpy and Entropy to Design Complex 

and Reconfigurable Assemblies ........................................................................................................................ 278 

Thi Vo 

115f Shape Dependent Ordering of Hereditary Spherocytosis Inspired RBCs................................................. 279 

Omolola Eniola-Adefeso 

115g Integrating Experiment and Simulation to Understand and Control the Structural Color of 

Defect-Laden Colloidal Crystals ...................................................................................................................... 281 

Michael Solomon 

115h The Shape of Molecular Interactions: Using Classical Models to Rationalize Atomistic 

Behavior ........................................................................................................................................................... 282 

Rose Cersonsky 

115i Data-Driven Backmapping of Coarse-Grained Simulations of Proteins and DNA .................................. 283 

Andrew Ferguson 

115j Divergence between Structure and Nucleation Outcome in Heterogeneous Nucleation of 

Close-Packed Crystals ...................................................................................................................................... 284 

Amir Haji-Akbari 

Author Index 

 




