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Computational Chemistry and Bioinformatics Research CORE (CCBRC)
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CORE Facilities

* The Glycoscience Center of Research Excellence (GlyCORE) 1s a NIH
COBRE Phase 1 center.

* GlyCORE seeks to develop, support and foster glycoscience research
throughout the Mid-South region of USA (including Mississippi,
Alabama, Arkansas, Louisiana, Tennessee, Kentucky and Missourt).

* The CCBRC 1s a core facility of GlyCORE which focuses on
computational glycoscience and provides training, access to hardware
and software, and collaboration to help solve scientific problems.

Why Glycoscience?
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Such modified glycans are known as tumor-associated carbohydrate
antigens (TACAs). Furthermore, exposure to non-self type glycans can
result in an immunological response 1n humans. For example, blood group
antigens A, B or non-human antigen Galal,3Gal or Neu5Gc can trigger a
severe allergic reaction *°l, Thus it is essential not only to understand
protein—glycan interactions but also to design recognition molecules to
detect glycan patterns with high specificity.

Glycoantigens and Glycomarkers

Hardware:

= GAG: 8x A5000 GPUs, 384 GB memory, 40 TB storage

= High end GPU workstations: Nvidia RTX 308024T
GPUs, 40 cores, 196 GB memory, 24 TB storage

* GPU workstations: 24 cores, 32 GB memory, RTX
3080/A5000 GPUs

= Storage server: 80 TB of storage (6x 16 TB; RAIDS)

RTX-3080 = AMD Ryzen 3990 (64C)

51.42

CELLULOSE_NPT- 408,609 atoms 1.63

FACTOR_IX_NPT-90,906 atoms "= ¢ 198.61

556.33

JAC_NPT-23,558 atoms PME 2fs N 19.7

0 200 400 600

NVIDIA RTX 3080 RTX A5000 MD speed (ns/day)

Licensed software:

« Amber20, Desmond
* PyMOL v.2

Other software:

* Sequencing: Guppy,

e Structure Prediction:

* Schrodinger Drug Discovery Platform
* Flex, Flare Forge (Cresset Group)

* Molecular Dynamics: Amber20, NAMD
* Docking: AutoDock Vina, Vina-Carb, MGLTools

MODELLER, ROSETTA

* Binding Free-energy Calculation: Sire, FESetup
* Molecular Viewers: VMD, PyMOL, Maestro

Flye, PycoQC, Flitlong, etc.

CORE Competencies
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Services

1 Providing all sorts of computational support for GlyCORE Jis, PPPIs.
J Research on computational glycosciences.

 Performing computations as part of service or collaboration.

1 Consultation on glycoscience research.

1 Providing access to high performance and GPU computing resources.
J Providing access to software for molecular modeling.

1 Training and workshops on computational glycosciences.

3D Structure
Prediction

o Glycam-web
o Homology modeling

o ab Initio: Rosetta

() Youesq €T

o Machine learning based

o Replica Exchange MD

Studying

o Molecular dynamics (MD) Dynamics

o Replica Exchange MD
o Steered MD
o Metadynamics

o Umbrella sampling

Recent Publications of CCBRC::

Structure Guided Drug Designing
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o Scoring functions

o End-point approaches
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