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Introduction

In the genomic era , one of the fundamental 
goals is to characterize the function of 
proteins on a large scale. 



Introduction

PANTHER (Protein ANalysis THrough
Evolutionary Relationships) 

A freely available, comprehensive software 
system for relating protein sequence 
evolution to the evolution of specific protein 
functions and biological roles.



Genes, transcripts and proteins

Classifies genes by their functions

Database of genes, transcripts and proteins in 
the following species: 

Human (NCBI, Celera)
Mouse (NCBI, Celera)
Rat (NCBI, Celera)
Drosophila melanogaster (FlyBase)



Genes, transcripts and proteins

Classifications for these genes are based on 
Hidden Markov Models (HMMs),
statistical models that describe families and 
subfamilies of protein sequences.



Genes, transcripts and proteins

Proteins are classified by expert biologists
into families and subfamilies of shared 
function
Categorized by molecular function and 
biological process ontology terms. 



Families and HMMs

A library (PANTHER/LIB) of protein 
families and subfamilies and associated data 
such as 

Phylogenetic trees
Multiple sequence alignments(MSA)
HMMs.



Families and HMMs

PANTHER version 6.1 contains 5547 protein
families, divided into 24,582 functionally
Distinct protein subfamilies by expert biologist 
curators.
Each protein family is represented by a phylogenetic
tree defining its subfamilies.
Families and subfamilies are also represented by 
HMMs and associated with functional ontology 
terms.



Families and HMMs



Pathways

PANTHER Pathway consists of over 130, 
primarily signaling pathways, each with 
subfamilies and protein sequences mapped to 
individual pathway components. 

.
A component is usually a single protein in a 
given organism, but multiple proteins can 
sometimes play the same role.



Pathways

Pathways are drawn using CellDesigner
software, capturing molecular level events in 
both signaling and metabolic pathways, and 
can be exported in SBML format. 
Pathway diagrams are interactive and include 
tools for visualizing gene expression data in 
the context of the diagrams 



Ontologies

A collection of terms (PANTHER/X) describing 
protein molecular functions and biological processes. 

The PANTHER/X ontology is a controlled 
vocabulary of molecular function and biological 
process terms, arranged as directed acyclic graphs 
(DAGs) similar to the Gene Ontology™ (GO), but 
greatly abbreviated and simplified to facilitate high-
throughput analyses. 



Ontologies

A simple directed acyclic graph (DAG)



Methods

Making a Collection of HMM for Protein Families
Use BLAST to separate a protein database into families of 
related proteins  
Construct a multiple alignment for each protein family.
Construct a profile HMM model and optimize the 
parameters of the model (transition and emission 
probabilities).
Align the target sequence against each HMM to find the 
best fit between a target sequence and an HMM

www.bioalgorithms.info



Methods

A profile HMM



Methods

1. Family clustering.
2. Multiple sequence alignment (MSA),family HMM, 

and family tree building.
3. Family/subfamily definition and naming.
4. Subfamily HMM building.
5. Molecular function and biological process association.







































































Conclusion

To characterize the function of proteins is 
important.
For this , PANTHER is a strong and powerful 
hunter.



Thanks for your attention

Nelson
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