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  Fully-automatic
  Data is kept up-to-date with PDB releases
  Tools for “on the fly” classification of families.
  Easy to navigate
  Provides tools for structure analysis

 Does not provide a stable classification similar to 
 that of CATH or SCOP

Uses MAMMOTH for similarity detection
  VERY FAST!!!
  Good scoring system with significance

Ortiz AR, (2002) Protein Sci. 11 pp2606 
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For many protein structures 
function is unknown

Structural 
Genomics*

Traditional 
methods

Annotated** 654 28,342

Not 
Annotated 506 (43.6%) 6,815 (19,4%)

Total 
deposited 1,160 35,157

* annotated as STRUCTURAL GENOMICS in the header of the PDB file
**annotated with either CATH, SCOP, Pfam or GO terms in the MSD database

36,317 protein structures, as of August 8th, 2006
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AnnoLite
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Benchmark set
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AnnoLite

Number of chains

Initial set* 50,223

FULL annotation** 10,997

Non-redundant set*** 1,879
*data from BioMart  MSD.3 (release February 2005)

**annotated with CATH, SCOP, Pfam, EC, InterPro, and GO terms in the MSD database
**not two chains can be structurally aligned  within 2A, superimposing more than 60% of 

their Cα atoms and have a length difference inferior to 30aa  



Method
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AnnoLite

HTML output

AnnoLite search

Fischer´s 2x2

test for statistical 

significance

Similar chains in DBAli

RMSD < 4A

% Seq Id variable (>15)

% Equivalent positions >75%

p-value >4

Chain ID

BioMart protein annotation

Annotations from MSD.msd 

database and descriptions from 

SCOP, CATH, InterPro, PFamA, 

ENZYME, and GO databases

DBAli tools



Scoring function

8

AnnoLite

Non-
similar Similar Total

Annotated a b a+b

Not 
Annotated c d c+d

Total a+c b+d n

1b78A
SCOP

c.51.4.1
Similar Not 

similar Total

Annotated 4 2 6

Not 
Annotated 0 71,096 71,096

Total 4 71,098 71,102

p = 1.78e-19

Fisher’s 2x2 contingency test 



Optimal cut-off Sensitivity (%)
Recall or TPR Precision (%)

SCOP fold 1e-6 92.7 88.4

CATH fold 1e-3 95.7 90.1

InterPro 1e-3 88.4 78.2

PFam family 1e-4 90.5 82.8

EC number 1e-4 93.3 79.7

GO Molecular Function 1e-1 84.3 80.9

GO Biological Process 1e-3 85.5 74.8

GO Cellular Component 1e-2 77.6 58.6
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Sensitivity .vs. Precision

Precision = TP
TP + FP

Sensitivity = TP
TP + FN

AnnoLite



AnnoLyze
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Benchmark

11

AnnoLyze

Number of chains
Initial set* 78,167
LigBase** 30,126

Non-redundant set*** 4,948 (8,846 ligands)

*all PDB chains larger than 30 aminoacids in length (8th of August, 2006)
**annotated with at least one ligand in the LigBase database

***not two chains can be structurally aligned  within 3A, superimposing more than 75% of their Cα atoms, result 
in a sequence alignment  with more than 30% identity, and have a length difference inferior to 50aa  

Number of chains
Initial set* 78,167
πBase** 30,425

Non-redundant set*** 4,613 (11,641 partnerships)

*all PDB chains larger than 30 aminoacids in length (8th of August, 2006)
**annotated with at least one partner in the πBase database

***not two chains can be structurally aligned  within 3A, superimposing more than 75% of their Cα atoms, result 
in a sequence alignment  with more than 30% identity, and have a length difference inferior to 50aa  



Method
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HTML output

AnnoLyze search

Selection based on local 

similarity

% Seq Id >20%

% Equivalent positions >75%

Similar chains in DBAli

RMSD < 4A

% Seq Id >20%

% Equivalent positions >75%

p-value >4

Chain ID

LigBase protein 

ligands

Ligands from 

LigBase are 

collected and 

binding sites 

annotated based 

on the spatial 

proximity to the 

ligand

DBAli tools

PiBase protein 

partners

Interations from 

PiBase are 

collected and 

interaction 

patches 

annotated based 

on the spatial 

proximity 

between domains

AnnoLyze



Scoring function
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AnnoLyze

Aloy et al. (2003) J.Mol.Biol. 332(5):989-98.

interactions are mainly due to the artifacts men-
tioned above (e.g. crystal packing and homo-
multimers). Fusions, on the other hand, are rarely
similar: only 783 out of 24,049 (or 35 out of 468 for
the different fold subset) have iRMSD values
below 5, and we could find no clear relationship
between sequence and interaction similarity. This
suggests that one should also exercise caution
when inferring a domain–domain interaction
between separate proteins based on a similar pair
of domains in a single polypeptide (e.g. see Aloy
et al.28), particularly when identities are low. This
has some bearing on the proposal to use gene
fusion events to predict protein–protein
interactions,29 or fused domain combinations in a
structural genomics initiative to uncover 3D
structures for interacting domains.30 A few
examples of fusions are also discussed below.

Studying specific interactions

The general trends can give a guide to the degree
of sequence similarity needed to be confident in a

similar interaction. However, it is also often
informative to consider a specific interaction, as
would arise in modelling or other studies
involving a few protein families. For some
domain–domain interactions, the data in Figure 2
show that interactions are preserved even at very
low sequence identities, whereas for others the
situation is reversed. For example, if one considers
PID , 20% for the P-loop ATPase superfamily
(c.37.1) interacting with the ubiquitin-like super-
family (d.15.1) all four interactions (c-Raf1 RBD,
1c1y; RalGDS, 1lfd; PI3K, 1he8; kinase byr2, 1k8r)
are similar (iRMSD , 7 Å). In contrast, the five
interactions between the P-loop ATPases and PH
domains (b.55.1; 2 interactions in Dbs, 1kz7; GEF
of TIAM1, 1foe; Nup358, 1rrp), only two of the
eight interactions with PID , 20% have
iRMSD , 10 Å, with the others showing great
differences, iRMSD as high as 18 Å with clearly
different binding surfaces.
There are obviously too many different interact-

ing domain pairs to discuss in detail. However, it
is possible to plot iRMSD versus sequence identity

Figure 2. Plots showing interaction RMSD (iRMSD) versus percentage sequence identity (PID). (A) All the inter-
actions coloured according to their SCOP classification: Family in red, Superfamily in Green and Fold in blue. (B) The
same for the different fold subset. Inset plots the interactions derived from the Pfam/PDB intersection. (C) All the
interactions coloured according to whether or not the domains are in the same polypeptide chain: intermolecular in
red, intramolecular in green and fusions in blue. (D) The same for the different fold subset. Curves show the 90th
and 80th percentiles (i.e. 90% and 80% of the data below the curve). The gap between PID ¼ 0 and 1 is because the
number of structurally equivalent residues is often much smaller than 100, making values between 0 and 1 rare.

Protein Interaction Versus Sequence Divergence 993Ligands Partners
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Sensitivity .vs. Precision
Optimal cut-off Sensitivity (%)

Recall or TPR
Precision (%)

Ligands 30% 71.9 13.7

Partners 40% 72.9 55.7

Precision = TP
TP + FP

Sensitivity = TP
TP + FN

AnnoLyze
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Example (2azwA)
Structural Genomics Unknown Function

Molecule: MutT/nudix family protein  
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