Computational Science & Bioinformatics Lab

Software and Hardware Description

I. Software

1- Structural Biology

Insight II: Complete life science molecular modeling environment. Central graphical interface to expert-level modeling packages. 

Discover: A molecular mechanics simulation environment offering energy minimization, dynamics and Monte Carlo techniques for life science applications. 

DeCipher: Tools for static and dynamic structural analysis. 

CFF: A Class II force field derived within a consistent quantum mechanical framework, including anharmonicity and cross terms. Optimized to describe common organic and biomolecular chemical functional groups.

Biopolymer: A general suite of tools for protein and peptide design, modification, and analysis. Requires Insight II. CHARMm or Discover, and Profiles-3D strongly recommended. 

Homology: A suite of tools for comparative model building of proteins, including sequence and structure alignment tools, structure and loop generation/refinement, and analysis. 

Modeler: Provides automated homology modeling. Requires Insight II. 

Profiles-3D: A 3D protein structure environment analysis package for sequence-to-sequence comparisons. Requires Insight II. 

SeqFold: A fold recognition package for sequence-to-structure comparisons. Requires Insight II. 

Affinity: An energy-based automated ligand-protein docking module using implicit solvent terms. Requires Insight II and Discover. 

DelPhi: A validated set of tools to compute the Poisson-Boltzmann electrostatic potentials of molecular systems, including modification of ionic strength, dielectric constants, and boundary conditions.  

CHARMm: Comprehensive force field and program for energy calculations. Includes extensive parameter library. 

Ludi: de novo design software. 

Binding Site Analysis: Software to locate a proteins binding site and then use sequence family information to indentify characteristics that determine function. Requires Insight II. 

MCSS: Characterization and analysis of potential ligand binding sites. Requires Insight II, CHARMm. 

Sketcher : used to draw molecules in 2D and automatically convert them to 3D models.

2- Rational and Combinatorial Drug Design
C2.Visualizer:  Comprehensive chemical computing environment.  Required core product.

C2.Minimizer: Performs energy minimization of molecular and periodic structures.  

C2.OFF: Open force field includes library of standard materials force fields. Includes Dreiding, Universal, and other force fields. 

C2.MMFF: Provides Merck Molecular Modeling Force Field for use with Drug Discovery applications. 

C2.Conformers: Provides conformational search algorithms and analysis tools for molecular structures.  

C2.Alignment: Molecular similarity and superpositioning methods. 

C2.FieldFit: Performs molecular alignment based on steric and electrostatic fields as well as alignments on moments of inertia and electrostatic moments. 

C2.DB Access: Access to ISIS and Catalyst database searching programs. 

C2.Force Field Editor: Provides force field customization tools. 

C2.QSAR+: Comprehensive toolkit with molecular descriptors and statistical techniques for QSAR applications. 

C2.Descriptor+: Additional QSAR/QSPR descriptors for materials and life science applications.  

C2.Genetic Algorithims: Genetic function approximation applied to QSAR.  

C2.MFA: Molecular field analysis for 3D QSAR. 

C2.Receptor: Toolkit for creation and evaluation of pseudo-receptor models. 

C2.CSAR: Uses a recursive partitioning methodology to derive decision trees based on qualitative information. The statistical treatment is ideally suited for analysis of large data sets from HTS experiments. 

C2.Analog Builder: Builds a combinatorial library of chemical structures based on template scaffolds and chemical reactions. 

C2.Diversity: Provides diversity/similarity techniques for analysis and selection of compound libraries.  

C2.LibCompare: Provides multiple library selection and comparision capabilities. 

C2.LibSelect: Provides combinatorial library selection capabilities. 

C2.LibEngine: Very fast descriptor calculation using Markush technology.

C2.LibProfile: Constrained diversity for designing "drug-like" libraries

C2.3DKeys: 3D pharmacophore fingerprints for use in diversity analysis.

C2.Ludi: de novo design software that allows simulation screening before performing experiments and prioritizing lead candidates before synthesis. 

C2.SBF: Provides structure-based focusing capabilities with fast prioritization of databases of compounds against a given target.  

C2.LigandFit: Provides fast flexible docking and scoring capabilities for ligands to a receptor site. 

3- Lead Optimization and Pharmacophore Tools

Catalyst Compare: Performs fitting and scoring of conformations to a particular hypothesis or pharmacophore. Provides various possible mappings and conformations.  

Catalyst/DB Server: Database server for Catalyst.  

Catalyst/HypoGen: Performs SAR-based hypothesis generation and creates "predictive" hypotheses. Models can be used to perform 3D database searches and to predict activities.  

Catalyst/HipHop: Feature-based alignment tool for 3D QSAR and 3D search queries. 

Catalyst/ConFirm: Conformational model generator using polling to promote "coverage". 

Catalyst/Info: Integrated 1D, 2D, 3D chemical database system..

Catalyst/Shape: Performs multiconformation shape similarity searching. Calculates 3D shape descriptors for the characterization of combinatorial libraries.  

Catalyst Visualizer: Drug discovery and visualization environment for identifying active, structurally diverse leads. 

Catalyst/Maybridge: Catalog of 47,000 compounds. Included with Catalyst/DB Server.

Catalyst/NCI: National Cancer Institute database with 98,000 registered compounds. Included with Catalyst/DB Server.

4- NMR

Felix-Analytical: Analytical spectral analysis and assignment tools.  

CNX-NMR: Software for NMR structure determination.

5- Quantum Mechanics
C2.DMol3-Molecular: Density Functional quantum mechanics code. Molecular systems only.  

C2.DMol3 Interface: Interface to the C2.DMol3 software. 

6- Bioinformatics

Wisconsin Package : Features a robust algorithmic engine, including programs for database searching, multiple alignments, and motif recognition, to power through your analyses. 

SeqWeb for Wisconsin Package : Web Intranet easy desktop interface.

SeqMerge for the Wisconsin Package : Offers an easy-to-use fragment assembly program driven by GCG’s powerful assembly engine.

GRAIL Pro for the Wisconsin Package : Provide gene prediction software using neural networks based on numerous gene features and organisms.

OMIGA : nucleic acid and protein sequence analysis software running on the popular Microsoft® Windows® 95/98/NT platform, provides key scientific analyses, including BLAST and Entrez database searches.

7- WebLab ViewerPro

Fully Windows integrated, 3D molecular visualization and chemical communications software package.

8- Cheminformatics

Accord for Access Pro : A project-level relational database system for creating standalone or multi-user chemistry-enabled applications. Provides you with all the facilities you need to store and search chemical data directly  within Microsoft Access.

Accord for Excel Discovery : A desktop chemical spreadsheet for performing chemical calculations, filtering chemical tables, sorting by chemical similarity and much, much more.

A whole new way to analyze and visualize chemistry and associated property data within Microsoft excel powerful spreadsheet environment.

Accord Chem Explorer : Search through your documents and files for chemical structures and reactions, it looks, works and feels like the Windows Finder

II. Hardware: 

SGI Machine : O2 R12000, 400MHz, Monitor 19", 1GB Memory (2x 512MB) and 36GB Disk (2x18GB)

12 PC’s, Pentium 4

