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Rationale

• Phosphorylation on 
serine/threonine plays an 
important role in signaling 
pathways.

• Checkpoint proteins contain 
sequence motifs (in P-S-T-
rich domain) bound by SH2, 
SH3 etc.

• Data integration including 
usage of certain software to 
achieve a conformational 
space of such domain.

Diagram generated 
in Pathway Studio®
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Data Integration

Logos removed for copyright reasons.
EBI: http://www.ebi.ac.uk/
HSSP: http://swift.cmbi.kun.nl/swift/hssp/
RCSB PDB: http://www.rcsb.org/pdb/
UniProt: http://www.uniprot.org/
PIR: http://pir.georgetown.edu/pirwww/
RefSeq: http://www.ncbi.nlm.nih.gov/RefSeq/

http://www.ebi.ac.uk/
http://swift.cmbi.kun.nl/swift/hssp/
http://www.rcsb.org/pdb/
http://www.uniprot.org/
http://pir.georgetown.edu/pirwww/
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Software for domain/motif scanning

• BlastProDom
• FPrintScan
• HMMPIR
• HMMPfam
• HMMSmart

HMMTigr
• ProfileScan
• ScanRegExp
• patternScan
• SuperFamily
• SignalPHMM
• TMHMM
• HMMPanther
• Gene3D

• Families
• Domains
• Repeats
• Sites
• Motifs
• Regions
• Other features

Protein’s Information InterProScan Package



Singapore–MIT Alliance

Proposed Approach: 
Data Warehousing

NATURE REVIEWS| GENETICS VOLUME 4 | MAY 2003 |337-345

Image removed due to copyright restrictions. 
See Fig. 5 in: Stein, L. D. "Integrating Biological Databases." Nature Reviews 
Genetics 4 (May 2003): 337-345. doi:10.1038/nrg1065. 
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Proposed Architecture 
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Data Retrieving

• Each database has a 
data retriever

• Parse and query the 
raw data

(e.g. Nux Java toolkit & 
XQuery)

• Include using software 

(e.g. patternScan)
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Example: retrieve data from UniProt

• Start with a single modular domain e.g. SH3 (Src Homology 
domain)

• About 60 amino-acid residues in several cytoplasmic
protein tyrosine kinases (e.g. Src, Abl)

• five or six β-strands arranged as two tightly packed anti-
parallel β sheets 

• Binding to Pro-rich domain

• Binding pattern X-P-P-X-P or R-X-X-K

Image removed due to copyright restrictions.
“Ribbon diagram of the SH3 diagram, alpha spectrin, 
from chicken.”
http://en.wikipedia.org/wiki/File:1shg_SH3_domain.png

http://en.wikipedia.org/wiki/File:1shg_SH3_domain.png
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Flowchart

A new software to sample the conformations of 
the pro-rich region and generate files as retrieved 
data
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After searching
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patternScan identifies two 
potential SH3 binding sites

A new software takes input file of pro-rich sequence

to generate sample conformations

Images removed due to copyright restrictions.


See http://www.blueprint.org/Home/trades.

http://www.blueprint.org/Home/trades
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Retrieved data in different formats

PROSITE

Flat Files

Entrez

SwissProt

UniProt

XML/RDF Files
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Format Converter

• Specification of a DTD for the flat file

• Mapping attributes in the flat file to elements 
and attributes in the DTD

• Input flat files XML/RDF files by a format 
converter 

• Example: converting PROSITE flat file to XML 
file



Singapore–MIT Alliance



Singapore–MIT Alliance



Singapore–MIT Alliance



Singapore–MIT Alliance

Data Ontology
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Data Ontology
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Part of Data Ontology
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Data Loading & Warehouse

• Loading approaches:

• Store and query XML 
using RDBMS?
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store and query 
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Data Loading & Warehouse

• Loading approaches:

• Store and query XML 
using RDBMS?

• New architecture to 
store and query 
XML/RDF?
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issues

• Updates in source database

• Changes in warehouse maintainance

• Versions of software for converting and 
loading data
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THANK YOU
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TraDES

• TraDES (Trajectory Directed Ensemble 
Sampling) 

• Being composed to sample 
conformations of  Pro-rich non-globular 
domains

• To analyze statistically the accessibility 
of kinases or other binding proteins on 
such domains

• To output conformations of pro-rich 
non-globular domains that are most 
accessible

Images removed due to copyright restrictions.

See http://www.blueprint.org/Home/trades.
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