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OMICS ERA  
What is ‘OMICS’: derived from Latin suffix “ome” 
meaning mass or many. 
 
Thus OMICS involve a mass (large number) of 
measurements per endpoint. (Jackson et al. 
2006)  
•  Genomics 
•  Transcriptomics 
•  Proteomics 
•  Reactomics  
•  Metabonomics  
•  Phenomics 





Genomics 

Refer to the use of computational and statistical 
analysis to decipher biology from genome 
sequences including both DNA and RNA 
sequences as other post-genomic data (i.e. 
Genomic microarrays) 



Functional Genomics 

Is a field of molecular biology that attempts to make 
use of the vast wealth of data produced by 
genomics (i.e. genomic sequences) to describe 
function and interactions. Unlike Genomics, 
functional genomics focuses on the dynamic 
aspects such as transcription, translation, protein-
protein interactions. Is a more high-throughput 
methods rather than a gene by gene approach. 



Controlled Vocabulary:  
Is a restricted list of  words used for labeling, indexing or 
categorizing    
 
Taxonomy: 
 Is a classification system. The taxonomy in a controlled 
vocabulary indicates a hierarchical structure based on 
an IsA relationship 
 
Ontology: 
 Is a controlled vocabulary with a taxonomy more 
complex than complex than just IsA relation. 

Confusion with the word ontology  



Using Ontology for data analysis 

•  Standard identifiers for classes and relations 
that represent the phenomena within a 
domain;  

 
•  Vocabulary for a domain;  
 
•  Metadata that describes the intended meaning 

of  the classes and relations in ontologies; 
 
•  Machine-readable axioms and definitions that 

enable computational access to some aspects 
of  the meaning of  classes and relations 



The use of standard identifiers for classes and 
relations in ontologies is a key component in 
enabling data integration across multiple 
databases, because the same identifiers can be 
used across multiple, disconnected databases, 
files or web sites 

These identifiers are widely used in structured 
file formats, in knowledge bases and data 
repositories. 



Most successful ontology thus far 

 $200 mill. invested in literature and database 
curation using the Gene Ontology (GO) since 
1999 

 over 11 million annotations relating gene 
products (proteins) described in the UniProt, 
Ensembl and other databases to terms in the 
GO 
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From Barry Smith: http://ncorwiki.buffalo.edu/index.php/Applied_Ontology  



GO provides a controlled system of 
representations for use in annotating data 

and literature that is 

� multi-species 

� multi-disciplinary 

� multi-granularity, from molecules 
to population 

From Barry Smith: http://ncorwiki.buffalo.edu/index.php/Applied_Ontology  



From Barry Smith: http://ncorwiki.buffalo.edu/index.php/Applied_Ontology  



Gene ontology structure 

 
GO MF         molecular functions 
Molecular activities of  a gene product  
 
GO BP          biological processes 
Specific Objective that the organism is 
genetically programmed to achieve 
 
GO CC         cellular components   
Where gene products are active 
 



https://www.slideshare.net/swamihetal?
utm_campaign=profiletracking&utm_medium=sssite&utm_source=ssslideview 



High-throughput technologies generated data 
sets of  often thousands of  genes, which needed 
to be interpreted in terms of  biological roles. 
  
This provided the impetus behind the ongoing 
functional and structural annotation of  gene 
products, which is now available through the GO 
database (AMIGO)and is a mainstay of  modern 
bioinformatics.  



Protein Ontology  
https://proconsortium.org/ 



Go to the AMIGO database and  describe it 



Amigo2 home page  http://amigo.geneontology.org/amigo  

You can click here to use the gene 
ontology tools 



You can click here for the 
gene ontology enrichment 
analysis  



Paste your gene list 
or upload your file   

Choose the specie  

Choose the analysis type  



Click  on the bar to see more specific terms 



Eupath DB  

FungiDB 

YeastMine 

Fungi Databases 



Select gene ids and paste your gene list than 
Get Answer 
 
You will get a list of  the   Gene Id; organism;  
transcript IDs; location etc. 
 
 
You can      Transform to pathway 
  



Find Orthologous 
 

Go to   
https://yeastmine.yeastgenome.org/
yeastmine/begin.do 
. 



Homolog 
A gene related to a second gene by descent from a common ancestral DNA 
sequence. The term, homolog, may apply to the relationship between 
genes separated by the event of  speciation (see Ortholog) or to the 
relationship between genes separated by the event of  genetic duplication. 

Ortholog 
Orthologs are genes in different species that evolved from a common 
ancestral gene by speciation. Normally, orthologs retain the same function in 
the course of  evolution. Identification of  orthologs is critical for reliable 
prediction of  gene function in newly sequenced genomes.  

Paralog 
Paralogs are genes related by duplication within a genome. Orthologs retain 
the same function in the course of  evolution, whereas paralogs evolve new 
functions, even if  these are related to the original one. 



1.  Search for genes and organism 
Cryptococcus neoformans var. grubii  H99 

2.  Paste the list of  the all Cryptococcus 
neoformans var. grubii  H99  and RUN 

3.  You will find genes that are present in the 
database  

4.  Than do save list a new page will open 

STEPS 1 



5.  Than under Orthologous click  S.cerevisiae  
and you will get a list of  orthologous 

6.  Than under Orthologous you can click on 
human or mouse orthologous of  S.cerevisiae 

7.  Than you can use that list for search Gene 
Ontology or other human or mouse 
databases. 

STEPS 2 



High-throughput technologies generated data 
sets of  often thousands of  genes, which needed 
to be interpreted in terms of  biological roles. 
  
This provided the impetus behind the ongoing 
functional and structural annotation of  gene 
products, which is now available through the GO 
database (AMIGO)and is a mainstay of  modern 
bioinformatics.  



Thank you 

Any questions contact me:  
annamaria.masci@duke.edu 


