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SBGrid
Consortium of structural biology labs

Involved in structure determination of (primarily) proteins

X-Ray crystallography, NMR, Electron Microscopy

87 member labs across the US

28 at Harvard & Boston Academic/Medical hub

90 software packages

Modest local cluster resource

300 cores across several clusters (Intel, Mac, AMD)

Now developing web-based portal interfaces to key apps
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The SBGrid Team
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SBGrid Services

Application optimization

Application packaging and automated distribution/
update

Help desk

Centralized license management

Soon:

Grid portal for SB applications

Gateway to OSG
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Motivation for Grid

Because computational requirements continue to be a 
bottle neck

Because complexity of tools impedes quality and 
efficiency of scientific investigation

Because some affiliated labs don’t have large compute 
clusters available to them

Because new computationally intensive methods are 
being developed
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Portal Infrastructure
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Software Stack
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Observations

Fairly deep software stack

Development and debugging difficult

Documentation of existing components often sketchy

New domains: hard to predict what users want or need
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Grid Outreach



Ian Stokes-Rees, http://sbgrid.org

Bringing New Users to the Grid
SBGrid consortium

VO administrators for existing community

Setting up new users with OSG accounts

Portal infrastructure to access grid resources and expose “Bio” applications

Eventually aim to bring member lab computing resources into OSG

Northeastern University

Partnering with bio-informatics group to introduce OSG

Providing 6 month internship for undergraduates to deploy/expand SBGrid

Boston Latin School

Public exam school, one of the top in US

Running computational biology seminars and job shadowing

Summer grid computing internship
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Boston Latin School half 
day computational 

structural biology seminar
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Molecular Replacement
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Fourier series for 
electron density is a 
sum of contributions 
from individual 
reflections.

Simple 
diffraction 
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Translational Alignment

Combining model phases with experimental 
intensities will reveal details of missing elements

Typically 30% identity and 1/3 of a structure required.

Rotational Alignment

Homologous or 
incomplete model:

Molecular Replacement
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PHAGE

Transglycosylase

Lysozyme

3 months

Experimental Phasing

Too Slow!
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21583

Molecular Replacement 
Structures
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Arnett et al. Crystal structure of a human CD3-epsilon/delta dimer in complex with a UCHT1 single-
chain antibody fragment. Proc Natl Acad Sci USA (2004) vol. 101 (46) pp. 16268-73

Expand the Antibody Library to 
incorporate new structures

Setup computations through a portal

Configure molecular replacement 
applications with more advanced options 
(e.g. rigid body refinement).  

Our roadmap:

Example from Harrison Lab, 
Harvard Medical School
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CASE 2:

Blind Molecular Replacement
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Objectives and Priorities
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Grid Computing for Biologists
Ease of use is number one 
concern

Portal infrastructure

Single Sign On

Single point of access

Integration of diverse 
resources

Local VDT/OSG-based clusters

Local SGE clusters

OSG

Member labs’ compute resources

Secure processes and data

Data availability

WebDAV

SCP/SFTP

HTTP(S)

Storage management

Meta-data facilities

File catalogue

Advanced Users

APIs

Scripting

Workflows



Thank you!  Questions?
Ian Stokes-Rees, Research Associate
SBGrid, Harvard Medical School
ijstokes@crystal.harvard.edu

http://sbgrid.org

Check out our website and email us 
with any questions.


