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• The original model organism database for 
the first eukaryotic genome 
(Saccharomyces cerevisiae) to be 
sequenced 

• Stores genes and biological annotations 
extracted from scientific literature via 
manual curation 

 

http://www.yeastgenome.org/ … since 1993 

http://www.yeastgenome.org/


SGD Annotations 
GO: FUS3 encodes a MAP protein kinase as shown by direct enzyme 

assay in Bao et al. (2004). 

Phenotype: A null mutant of VAC14 has abnormal vacuolar morphology 

in S288C strain background as shown in Alghamdi et al. (2013). 

 

 
Bioentity 

(what is it) 

Bioconcept 

(what it does) 

Reference 

(who said it) 

Experiment 

(how is it known) 

Strain 

(details) 

FUS3 GO:  

MAP kinase activity 

PMID:1562

0357 

Direct enzyme assay 

VAC14 Phenotype:  

Vacuolar morphology 

PMID: 

23389034 

Classical genetics S288C 

Additional properties (e.g., allele, conditions, qualifier) can be attached to any 

annotation. 





What is the ENCODE Consortium? 

Image credit: 

NHGRI 



Metadata model 
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Software Stack 



Find Common Biosamples Between Two Consortia 

356 terms 
http://genome.ucsc.edu/ENCODE/cellTypes.html 

Labs were internally consistent  

314 terms 
GEO characteristics: common_name, tissue_type, cell_type, lines  



360 terms 

Cell type 

… but only 3 biosample names match exactly between projects 

314 terms 

GEO 

IMR90 

PBMC 

Th17 



45 Biosamples in Common Between Current 

ENCODE & REMC 

31  UBERON 

11  CL 

2  EFO 

1  NTR 

439 

terms 

154 

terms 



An ontology is a set of words... 

nucleus 

chromosome 

mitochondrial 

chromosome mitochondrion 

cell 



An ontology is a set of words... 

nucleus chromosome 

.. with different types of relationships to each other. 

mitochondrial chromosome 

mitochondrion 

cell 
Parent term 

Child term 

part_of 

part_of 

part_of 

part_of is_a 



Why use ontologies? 

 •  Consistency of language and identifiers facilitates identification 

 of data programmatically.  Alternative spellings & phrases are  

 synonyms.  Independent of a particular data model. 

 

 

•  Biological concepts are defined to provide scope 

 

 

 

 

•   Relationships between terms can be computed to provide  

 additional annotation details for grouping, searching, or analysis 

Mitochondria: A semiautonomous, self replicating organelle that 

occurs in varying numbers, shapes, and sizes in the cytoplasm of 

virtually all eukaryotic cells. It is notably the site of tissue respiration.  

F    ≠  f   ≠   Female   ≠   female 







Challenge: Find all heart-related tissues? 

Heart_OC 

HCF 

HCFaa 

HCM 

Others? 

Fetal Heart 

Heart 

Right Atrium 

Right Ventricle 

Others? 









ENCODE DCC 

  

Nikhil Podduturi, Laurence Rowe, Forrest Tanaka 

Esther Chan, Jean Davidson, Venkat Malladi, Cricket Sloan, J. Seth Strattan 

Eurie Hong, Mike Cherry (PI), Jim Kent (co-PI), Ben Hitz 

Brian Lee, Stuart Miyasato, Matt Simison, Zhenhua Wang, Marcus Ho 

@encodedcc encode-help@lists.stanford.edu 

Data Wranglers 

Software 

Engineers 

QA, administration, 

biocuration 

https://github.com/ENCODE-DCC/ 

Zhiping Weng, ENCODE DAC 

Malladi et al. ; Database, 2015, 1–11 doi: 10.1093/database/bav010 

Funding Source: NHGRI 

https://www.encodeproject.org/ 



Using ontologies for metadata annotation 

1.  Uber Anatomy ontology (UBERON; http://uberon.org/) 

 • tissues: heart, blood, brain 

 

2.  Cell Ontology (CL; http://cellontology.org/) 

 • primary cell types: hepatocyte, cardiomyocyte 

 

3.  Experimental Factor Ontology (EFO; http://www.ebi.ac.uk/efo/) 

 • immortalized cell lines: K562, HepG2, MCF-7 

 

4.  Ontology for Biomedical Investigations (OBI; http://obi-

ontology.org/page/Main_Page) 

• experimental assays: RNA-seq, CLIP-seq, ChIP-seq, etc 

 

5.  Chemical Entities of Biological Interest (ChEBI; http://www.ebi.ac.uk/chebi/)  

 • chemical treatments: estradiol, ethanol, etc 

 

6.  Sequence Ontology (SO; http://www.sequenceontology.org/)   

 • nucleic acid being sequenced: microRNA, poly-A+ mRNA, etc 

  

7.  Gene Ontology (GO; http://www.geneontology.org/)  

 • group gene products that are targets of ChIP-seq or RNAi experiments  


