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Table 1. Fraction of annotated veast proteins that share function with 1) level-1 neighbours exclusively; 2) level-2 neighbours
exclusively; 3) level-1 and level-2 neighbours; and 3) level-1 or level-2 neighbours for different species and annotation schemes.
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Figure 1. Universal Proteome Explorer

Construction and Usage.

Left: Pipeline for phylogenomic library construction. Globally alignable homologs are clustered using
the FlowerPower algorithm. MSAs are constructed using MUSCLE and masked prior to phylogenetic tree
construction. GO annotations and evidence codes are retrieved and overlaid on the tree topology.
Subfamilies are identified using the SCI-PHY algorithm, and HMMs are constructed for the family as a
whole and also for each subfamily. Other bioinformatics analyses are performed, and the protein family
“book™ is deposited in the library for biologists to browse and for classification of user-submitted
sequences.

Right: Functional subtype identification using SCI-PHY subfamily identification and phylogenetic
tree analysis. Shown here is the Universal Proteome Explorer book Voltage-gated K+ Shaker/Shaw
family (bpg000014). Top: SCI-PHY subfamilies, based on a minimum description length decomposition of
the family into subfamilies under a Dirichlet mixture density. Bottom: Close-up of a Maximum Likelihood
tree constructed for this family using the PhyML software. The Universal Proteome Explorer includes both
standard trees (using Neighbor-Joining, Maximum Likelithood and Parsimony methods) and SCI-PHY
subfamilies for user inspection. Shaded bars added manually to show the correlation between SCI-PHY
subfamilies and conserved phylogenetic clades.
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COG1594K COG176 1K COG2012K COG1644K COG 1996K COG1243K COG2870M COGO859M COG 1043M COGO815M COGO787M COG1190J COGO223J COG1185) COG0242) COGO193)

COG1594K 2% 26 26 2% 26 24 " 9 7 4 3 4 1 1 0 1
COG1TB1K 2% 26 26 2% 26 24 " 9 7 4 3 4 1 1 0 1
COG2012K 26 26 26 26 28 24 " 9 7 4 3 4 1 1 0 1
COG1644K 26 26 26 26 2 24 11 9 7 4 3 4 1 1 0 1
COG1996K 26 26 26 26 2% 24 1 9 7 4 3 4 1 1 0 1
COG1243K 24 24 24 24 24 26 11 9 7 3 3 [ 3 3 2 3
COG2870M 11 1 " 1 1" i 26 24 2 19 18 15 14 16 15 14
COGOB5IM 9 9 9 El 9 9 24 26 24 19 20 7 16 18 17 16
COG1043M 7 7 7 7 7 7 22 24 26 21 20 17 18 20 19 18
COG0815M 4 4 4 4 4 6 19 19 2 2 2 18 2 23 2 2
COGO787M 3 3 3 3 3 3 18 20 20 21 26 19 22 24 23 22
COG1190J 4 4 4 4 4 3 15 17 17 18 19 2 23 21 2 23
C0G0223J 1 1 1 1 1 3 14 16 18 21 2 23 26 24 2% 26
COG1185) 1 1 1 1 1 3 16 18 20 23 p 21 24 26 25 24
COG0242) 0 L] 0 ] 0 2 15 17 19 2 p} 2 25 26 26 25
COG0193J 1 1 1 1 1 3 14 16 18 21 2 23 26 24 25 26

Figure 1. Clusters produced by the bond energy algorithm
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Figure 2. Clusters produced by the 4-means algorithm
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Fig.1: Constructing a set of sequence profiles to represent a conserved structural feature. A:
Caspase’s active site is highly conserved (1ICE. conservation levels are calculated using the von Neumann
entropy and displayed in shades of gray, the darker the better conserved). Conserved residues in close
vicinity of the tetrapeptide inhibitor largely define the catalytic site enviromment. B: Caspase residues
within 5A of the inhibitor are underlined. Segments are patched and those with low conservation are discar-
ded to avoid insignificant hits. We add amino acid distribution from HSSP data for each site of the re-
maining segments. It is thus possible to construct HMMs and visualize the profiles as sequence logos (15).
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Figure 1: GO benchmark results. The figure plots on the y-axis the number of GO terms for which a given
SVM classifier achieves a specified ROC score (x-axis). Each series corresponds to a different kernel. The
table lists all significant p-values for a Wilcoxon signed-rank comparison of methods. A significant p-value
indicates that the method in the corresponding row performs better than the method in the corresponding
column.
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Figure 1: Summary of the main stages in our adaptive code learning method for multi-class protein clas-
sification. The black box in the left panel labeled “learn weights™ is illustrated in detail in the right panel.

Balanced Balanced

Top 5 Top 5
Method (and optimization target) Error Error Error Error
PSI-BLAST 0.648 0703 0518 0.543
one-vs-all Folds Only 0.463 0.628 0.145 0.235
one-vs-all Folds and Sfams 0.463 0.628 0145 0.235
codes: Folds (zero-one) 0.406 0.558 0,108 0156
codes: Folds (balanced ) 0.371 0512 0112 0.145
codes: Folds, Sfams (zero-one) 0.400 0.552 0117 0.172
codes: Folds, Sfams (balanced) 0.358 0.509 0,108 0,146

Table 1: Results for the fold recognition problem on a SCOP benchmark data set (26 folds, 303 superfami-
lies), compared to nearest neighbor using PSI-BLAST and standard one-vs-all. Error rates for both the top
predicted class and the top 5 predictions are given. Zero-one error computes the error rate across all test
examples, while balanced error reports the average error rate across classes.
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Figure 1. Geometric potential distributions of known protein-ligand complexes with and without
ligand binding for: (a) single residues; (b) residue clusters that correspond to the ligand binding site
and those randomly generated: and (c) the variance of the geometric potential of the binding site.
The data are from 48,819 and 1,414,293 binding and non-binding residues, respectively and 7,570
and 54,826 residue clusters with and without the known ligand binding, respectively.
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Figure 2. The (a) sensitivitiy and (b) specificity of the predicted residue clusters that overlap with the

known ligand binding sites.
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Table 1. Accuracy and coverage of AnnoLite program. Accuracy is calculated as the ratio between
correctly predicted annotations with a score smaller or equal to the cut-off score and predicted
annotations. Coverage is calculated as the ratio between correctly predicted annotations with a score
smaller or equal to the cut-off score and all correctly predicted annotations. Results are given in
percentil.

Optimal Cut-off Accuracy (%) Coverage (%)
SCOP fold le-4 85.3 99.0
CATH fold le-3 89.2 96.1
InterPro le-4 77.6 83.9
PFAM Family le-4 81.0 90.1
EC Number le-6 81.1 88.3
GO Molecular Function le-1 74.3 83.5
GO Biological Process le-3 72.0 85.9
GO Cellular component le-2 55.7 77.5
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Figure 1 Application overview: If the user has inserted a new profein sequence by using the
web interfuce, the application will query the database for former results. If results are
available, they are displayed in fabular and graphical format. If there are no resulis
available, the application will run the Taverna Workflow Engine with predefined workflows.
The Taverna Workflow Engine will run all web services which are part of the workflows.
Results firom all web services are stored in the cache database. New results in the cache
trigger the application to run the automatic functional annotation algorithm. Available

resulfs are iteratively updated in the Web inferface.
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