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The problem

• Knowledge areas

• Amount of data

• Language ambiguity



Biotechnology

Biotechnology

Chemestry Medicine

1 Knowledge areas
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2 Amount of data
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The increasing amount of data and 
the advance in technology arises an 

aditional chalange:

Information reliability
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• 2 million searches a day



Hal 9000

2001 A space Odyssey 
(1968)

Overestimation 
of computer power?

Underestimation 
of human capabilities?

Human communication process



3 Language ambiguity

Synonyms Homonyms Acronym

Different word for the 

same biomedical entity

Same name for different 

biomedical entities

Reduce word representing 

a biomedical entity

•In Human there are at 

least 5.418 genes with 

synonyms (38% of the 

total genome)

•Drugs have a commercial 

name and a chemical 

name

Symbol PAP is an alias for:

•PAP (Pancreatitis-

associated protein)

•MRPS30 (Mitochod 

ribosomal prot 30s)

•PAPOLA (PolyA 

polimerase alpha)

SCT stands for:

•Stem Cell Transplant

•Secretin

•Salmon calcitonin



The AKS2 system

AKS2 is a scientific knowledge 
system to help the biomedical 

profesional to go fast and further 
in the analysis of scientific 

literature



The Technology

• Create, capture and identify knowledge

• Store, organize and clasify

• Access, distribute and integrate

• Interact and apply





• Database integration

• Text mining

Create and identify



1 Database integration
Sequence DBs

UniProt
GenBank
RefSeq
PIR
EMBL
Entrez Protein
UniSTS

Gene DBs
GDB
Ensembl
Entrez Gene
UniGene
H-InvDB
MGC
HGNC

Pathway DBs
KEGG
EC
Reactome

Domain DBs
Pfam
PROSITE
SMART
ProDom
InterPro

Other DBs
Affymetrix
GO
PDB
MIM
CCDS
HPRD
HGNC
PubChem
UMLS



2 Text mining

Gene: GH1
Growth Hormone 1
GeneID: 2688

Synonym: GHN
Synonym: GH

Gene: GG1
Gamma Glutamyl Hydrolase
GeneID: 8836

Synonym: conjugasa
Synonym: GH

adenoma (0.300)
adipocyte (0.418)
adipose (0.324)
age-related (0.442)
genotropin (19.368)

antifolate (2.850)
carboxypeptidase (12.618)
folate (0.674)
gamma-glu-x (15.452)
antifolylpoly-gamma-glutamate (12.054)



Store and organize



• Scalable, robust and fast RDBMS

• Highly redundant data model

• Centralize data distribution 
update



• Conceptual search approach

• The document search approach 

• The graphical interface

• API

Access and distribute



1 Conceptual search approach: Bioentity

“Term with relevant meaning for the 
biomedical community”



1,344,331



29,789



13,784



697,200



1,937



146,711



1,344,331 29,789 13,784 697,200 1,937 146,711



Total
2.365.654



External database information

Relevant bioentity cooccurrence

Recent documents Authors



Relevant bioentity cooccurrence

Recent documents Authors



Recent documents Authors
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1 Conceptual search approach: Relation



1 Conceptual search approach: Group



2 Document search approach



3 The graphical interface



3 The graphical interface



3 The graphical interface: Knowledge 
discovery



Is this gene related to this disease?

3 The graphical interface: Knowledge 
discovery



3

Can this disease be treated with this drug?

The graphical interface: Knowledge 
discovery



3

Would the mechanisms of this drug be through this 
gene?

The graphical interface: Knowledge 
discovery

















Doc Search Read Relate Comprehend

Concept
 Search

Relate Read Comprehend

33 The graphical interface



Graph view

Document 
list

Abstract 
detail



• Structured information

• Intuitive interface

• Powerful analytical tools



“An investment in knowledge always pays best interest.”
Benjamin Franklin



www.bioalma.com/aks2

http://www.bioalma.com
http://www.bioalma.com



