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http://www.e-protein.org
“To provide a fully automated distributed 
pipeline for large-scale structural and 
functional annotation of all major proteomes 
via the use of cutting-edge computer Grid 
technologies.”

• University College London
• Imperial College, London
• European Bioinformatics Institute, Cambridge
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• Harness power of many 
computer clusters at multiple 
sites UCL and Imperial and EBI

• Deposit structural annotations 
in relational databases with web 
interfaces: Genomic Threading 
Database (GTD) at UCL

• Integrate databases using the 
Protein Distributed Annotation 
system (DAS)



The Genomic Threading Database
• http://bioinf.cs.ucl.ac.uk/GTD

• The GTD contains structural annotations of proteomes 
from key organisms

• GenTHREADER/mGenTHREADER fold recognition 
methods are currently used for structural annotations

• Annotation jobs are distributed across clusters of 
computers, currently at UCL and Imperial college, using 
Grid technology



GTD data 1

The Genomic Threading Database presently contains:

• 261 annotated genomes
• 1,219,063 annotated sequences
• 265,673,588 aligned residues
• On average > 80% of globular proteins have assigned folds 
with p < 0.01

http://bioinf.cs.ucl.ac.uk/GTD
Publications:

1. McGuffin, L. J., Street, S., Bryson K., Sorensen, S. A. & Jones, D. T. (2004) The 
Genomic Threading Database: a comprehensive resource for structural annotations of the 
genomes from key organisms. Nucleic Acids Res., 32, D196-D199.

2. McGuffin, L. J., Street, S., Sorensen, S. A. & Jones, D. T. (2004) The Genomic 
Threading Database. Bioinformatics, 20, 131-132.



GTD data 2

Each SCOP code relates to the following folding types: a.4, DNA/RNA-binding 3-helical bundle; a.7, 
spectrin repeat-like; a.29, bromodomain-like; a.118, - superhelix; b.1, immunoglobulin-like sandwich; b.40
OB-fold; c.1, TIM barrel; c.2, NAD(p)-binding Rossmann-fold domains; c.10, leucine-rich repeat; c.23, 
flavodoxin-like; c.26, adenine nucleotide hydrolase-like; c.37, P-loop-containing nucleotide triphosphate
hydrolases; c.55, ribonuclease H-like motif; c.66, S-adenosul-L-methionine-dependent methyltransferases; 
d.58, ferredoxin-like; d.95, homing endonuclease-like; d.144, protein kinase-like (PK-like); f.2, membrane 
all-; g.37, C2H2 and C2HC zinc fingers; g.39, glucocorticoid receptor-like (DNA-binding domain).
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Human proteome annotation in 
24 hours

• Profile-profile version of mGenTHREADER

• Grid Middleware - JYDE (Job Yield Distribution 
Environment)

• 500+ CPUs, 3 independent Grid domains
• Imperial LeSC
• UCL CCC
• UCL CS

• 99.9% of Human proteome annotated in under 24h



Coverage
mGenTHREADER v GenTHREADER
(Profile-Profile V Sequence-Profile)
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CPU Time
mGenTHREADER v GenTHREADER
(Profile-Profile V Sequence-Profile)

858.24159.70Estimated time for all Human sequences 
on 1 CPU (days)

38.617.18Mean time for 1 Human sequence on 1 
CPU (min)

1.558.35Mean sequences per hour on 1 CPU

2301236Mean sequences per hour on 148 
identical CPUs

mGenTHREADERGenTHREADER

• GenTHREADER is 5.4 times the speed of mGenTHREADER
• If we use 1 CPU to annotate Human proteome:

• GenTHREADER would take < 0.5 years
• mGenTHREADER would take > 2.4 years 



JYDE pipeline



Throughput
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• Average: 1487 sequences per hour
• Max: 1617 sequences



Throughput
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• Linear prior to tailing off phase
• 99.9% in under 24 hours
• Total time 26 hours



CPU usage
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Total CPUs

• Average: 504 CPUs per hour
• Max: 515 CPUs
• Tailing-off phase (CPUs > sequences left)



ENSG00000170500 assigned to 
2ane (an ATP-dependent 
protease) with with p<0.001.

Prior to the week that the fold library 
was created for the experiment, no 
structural assignment could have 
been made to this sequence region 
with that level of confidence.

According to a recent ENSEMBL 
search, a number of GO terms 
(GO:0006510 - ATP-dependent 
proteolysis and GO:0004176 - ATP-
dependent peptidase activity) have 
been mapped to this entry via 
UniProt/RefSeq, which agree with 
this structural assignment.
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