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Located in the Life Science 
Laboratories (LSL-5th floor) the 
Computational Modeling facility 
provides molecular modeling 
and simulation which provides 
crucial insights into the structure, 
dynamics, and interactions of 
various systems at the molecular 
level, to both complement 
and enrich experimental 
measurements. 

The facility accepts research 
projects and will perform 
requested simulation/modeling. 
We offer training to users to utilize 
computational modeling tools on a 
fee for service basis to both internal 
and external researchers, academic 
or industry based. Following an 
initial consultation, performing 
simulation/modeling, user training, 
and access to computer clusters are 
arranged through the director.

ACCESS
To request access, training, or 
additional information please 

contact Chungwen Liang at 
chungwen.liang@umass.edu or  
(413) 577-4569.
 
Our rates are competitive and 
tiered based on needs and usage. 
Visit our website at umass.edu/ials/
computational-modeling for current 
listing.

TRAINING
Training for new users consists of:

 y Basic knowledge of 
computational modeling tools,

 y operation of the computer 
clusters,

 y use of simulation/modeling 
software and packages

 y interpreting or presenting 
simulation data.

Once the training is complete, 
researchers may schedule their 
project discussion through the 
director of Computational Modeling 
(Chungwen Liang) or online through 
FOM (Facilities Online Manager) at 
fom.umass.edu/fom
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Modeling and Simulation of Biomolecules and 
Biomaterials

The core has strong expertise in a wide range of molecular modeling 
and simulation techniques at coarse-grained and atomistic scales. These 
computational techniques allow one to probe the structure, dynamics, and 
interactions of biomolecules and biomaterials at a wide range of time and 
length scales, and can provide important insights at molecular level that 
are otherwise difficult to access using experimental approaches. We seek 
to make strong connections to experiment in our modeling and simulation 
efforts and aim to integrate computation and experiment to solve problems 
broadly related to biomolecules and biomaterials.

Modeling of Infrared Spectra of Biological 
Systems

Infrared spectroscopy is a promising tool to study structure and dynamics 
of biological systems, However, detailed interpretation of experimental 
spectra relies on modeling and simulation. Computational spectroscopy 
is an emerging field that bridges the gap between simulations and 
spectroscopy experiments. It allows direct comparison between simulated 
and experimental spectra, so that the spectral features can be interpreted 
in atomistic detail. A wide variety of molecular systems has been studied 
extensively using computational spectroscopy, such as soluble/membrane 

proteins, ionic solutions, lithium-ion battery electrolytes, and bulk/interfacial 
water.

Small Molecule Property Prediction and Virtual 
Screening

To complement our tools for modeling macromolecules, we offer a number 
of services for performing small-molecule in silico operations. Thus, small-
molecular weight compounds of natural, synthetic, or designed origin can 
be processed to yield properties through individual or en masse 2D-to-3D 
conversion, geometry optimization, followed by property prediction at 
various levels of theory or QSAR analysis and data extrapolation. Quantum 
mechanics calculations can also be used to assess reaction energetics, 
transition state geometry, orbital and spectroscopic properties of solvated 
molecules or receptor-bound ones. Rapid screens of virtual libraries using 
fingerprint, descriptor, shape or 3D pharmacophore similarities (and 
dissimilarity counter-screens) can be used to down-select candidates for 
follow-up higher-precision in silico manipulations. Appropriate atomistic 
models of macromolecules for virtual screening (docking) will be prepared 
through homology modelling (if necessary), optimization of protonation/
tautomerization and conformational states via Induced Fit Docking and/
or molecule dynamics simulations. Small-molecule binding sites will be 
predicted (if unknown), and the resulting models will be ranked and/or 
validated with panels of known actives, if available. 

A significant portion of core equipment has been purchased 
through MLSC grant funding support.

Partner with Us! 
Molecular modeling and simulation can provide 
crucial insights into the structure, dynamics, and 
interactions of various systems at the molecular 
level, to both complement and enrich experimental 
measurements. We provide expert consultative 
and collaborative services to both academic and 
industrial partners. 

As a collaborative partner, we contribute directly to 
research and development, such as: 

 y performing simulations, 
 y interpreting results, 
 y providing actionable decisions, and 
 y preparing materials for scientific manuscripts 

and grant applications. 

We also assist scientists who are unfamiliar 
with computational tools and high-performance 
computing to apply these techniques in their 
research projects. Our expertise includes ab-
initio/classical molecular dynamics simulations, 
quantum chemistry/electronic structure calculations, 
computational spectroscopy, small molecule design, 
and protein-ligand docking and screening.

RESEARCH CAPABILITIES

High-Performance Computing (HPC)

Pikes 
An in-house GPU cluster with a total 704 Xeon cores, 176 Titan X Pascal and 
GTX 1080 GPU cards, and 396 TB storage.

UMass Green Cluster 
A shared HPC cluster with 14,376 cores available (Intel and AMD), and 660 
TB of high performance EMC Isilon X series storage, and 513 TB of Farline 
storage. 

EQUIPMENT


