Glyco - M

CyberinfraStructur




Biomacromolecules & Carbohydrates
- Structural Motif

DNA (102D)




Gene — Genomics
Protein — Proteomics
Glycoconjugates — Glycomics

DNA
Protein
e-Glycomics
)

Sweet/
Sugar
Carbohydrate




Emerging Technologies

Grid computing g TEOROLDGIES Glycomics

Grid protocols link everything else -
databases, simulation tools, and underutilized
computing power. Computer grids function
analogously to the electric grid. Widely
dispersed on-line resources become available
to focus on the problem at hand.
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CharmmGrid,
AmberGrid,
MGRID
GaussianGrid

GamessGrid  e-Glycomics & G

Glycomics is the effort to understand and harne
sugars that are naturally made by the human
order to improve health by bolstering the

system or by arresting disease proces
easy, but there is, as of yet, no co

structure of the sugars. l
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Databases for Carbohydrates and Glyco-compounds in WWW
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DataBases
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Sequence  structure Interface

Glyco-MGrid System

CarbBank http://bssv01
SWEET http://mww.glyc
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Molecular Simulations & Energy computation

Parameters are derived principally from experimental data, and some
calculations. Sources include:

- IR spectra; bond stretching, angle bending, ...

- X-ray crystal structures; geometries and energetics

- solvent simulation to match physical properties (TIP3P)

- ab initio calculations; partial charges

- free energy perturbation with a known experimental result
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CHARMM

Chemistry at HARvard
Macromolecular Mechanics

Harvard Department of .
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Architecture of MGrid
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Vision of MGrid
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Architecture of Glyco-MGrid

MGrid Environment

Biolnformation & Knowledge
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Components of Glyco-MGrid
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Research Example

Thermal Stability of Unglycosylated RNaseA and N-
acetylglycosylated Glc_RNase

RNaseA

—

Initial 2ns 3ns
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Initial
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Protein



Research Example

Conformation and Hydration of the Series of Sugars
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Cooperative Simulation Integrated
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Glyco-Structure Motif Searching Project Scenario

Research




Disease-Related Glycan Modeling Project Scenario

Research

. SRRSO S
| ‘Molecular Simulations with Pare




Current-Status of Glyco-MGrid Project

Glyco- Research _
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* B-D-GALMNAC-(1-2)-4-D-GALNAC CONJ TOPOLOGY FILE
= BY YOUNGJ IM CHOI (KOWKUK UMIVERSITY, SEOUL, KOREA), 2005

« DATE:  10/11/ G 9200 B CREATED BY USER: kgriddOl 4 JOb Monitoring
1650

1 1 BOGA C1 -1.90618 -0.33720 -0.11626 CARE 1 0.00000

2 1 BDGA H1 -1.782001 -0 ,65803 —1.16B50 CARE 1 0, 00000
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g 1 BOGA C3 -4.93898 -1.239902  0.13570 CARE 1 0.00000 . (CHARMM) — Develgpmental Yersion 32be February 15, 2008
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