


How C. elegans was annotated

� Genome size: 100 Mb
� Cosmid-by-cosmid finished sequencing strategy
� Central annotation database - ACeDB/WormBase
� Experimental distributed annotation system (DAS)
Annotation Type Performed By

Nucleotide-level Sequencing centers

Protein-level Proteome, Inc., SwissProt

Process-level Community,
WormBase curators



DasView on WormBase



WormBase



Problems with Worm Annotation

� Genome still changing even after being “finished”
� Ill-defined sequence releases
� No standard community annotation format
� Unstable identifiers
� Poor identifier tracking
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How Human was Annotated

� Genome size: 3,000 Mb
� BAC-by-BAC “draft” strategy
� “Golden path” developed at UCSC
� Many groups participated in initial annotation
Annotation Type Performed By

Nucleotide-level Ensembl, SNP consortium
Case Western Reserve, UCSC...

Protein-level Ensembl, SwissProt, NCBI...

Process-level Community



Making Human Annotation Work

� Well-defined golden path builds (~quarterly)
� A common coordinate system
� Common annotation exchange format (GAF)
� A standard baseline annotation (Ensembl)
� A common database for contributing & displaying

community annotation information (UCSC
genome browser)



Ensembl Sequence Viewer



Problems with Human Annotation

� Golden path misassemblies are common
� Contamination with non-human sequence
� Golden path version skew
� Some groups annotating to other coordinate

systems
– GenBank “NT contigs”
– NCBI “yellow brick road”



Worm & Human: Lessons

� Annotation is a community process
� Annotation is a continuing process
� Essential resources:

– Common reference sequence (assembled)
– Well-defined release numbers
– Baseline nucleotide-level annotation
– Stable identifiers and identifier tracking
– Support for 3d party annotation
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