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A significant obstacle to analysis of gene function on genomic scales is the lack of experimentally supported 
functional information available in forms amenable to data mining and comparative analysis.  The Gene Ontology 
(GO) provides a system for organizing this information, but capturing the experimental literature is overwhelming, 
even for genome databases with professional biocurators curating information from well-studied model organisms. 
Thus, efforts to enlist the broader scientific community in increasing the coverage and specificity of literature-based 
functional annotations have been attempted.  Such community annotation initiatives often suffer from low through-
put due to lack of participation. Here, we describe the CACAO (Community Assessment of Community Annotation 
with Ontologies), which provides an incentive to join the community annotation efforts by linking functional anno-
tation to education.  Teams of students at campuses around the world compete over multiple rounds to add, review 
and refine functional annotations that comply with the standards of the GO Consortium.  During each round, teams 
have one week to find scientific papers, analyze experiments and add functional annotations to our website, GO-
NUTS (http://gowiki.tamu.edu) and are given points for each complete annotation.  During the second week of a 
round, teams review and challenge other teams’ annotations, performing peer review of the student’s understanding 
of the experiments cited as well as an opportunity to steal points for identifying and correcting errors.  The CACAO 
competition has now been incorporated into molecular biology, chemistry, bacteriology, genetics and cell biology 
courses at twenty-two campuses and has created thousands of functional annotations for hundreds of species.  Thus, 
CACAO provides a solution to the problem of community participation. A large fraction of the annotations are 
suitable for incorporation in the corpus of annotations deposited with the GO consortium and are being propagated 
to major database resources such as UniProt via EcoliWiki.  We will describe the competition, how we assess of 
the quality of the annotations and how we deal with the large numbers of annotations created by the competition. 
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Mission, Review Process & Disclaimer
 The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information exchange among 
university and college educators actively concerned with teaching biology in a laboratory setting. The focus of ABLE is to 
improve the undergraduate biology laboratory experience by promoting the development and dissemination of interesting, in-
novative, and reliable laboratory exercises. For more information about ABLE, please visit http://www.ableweb.org/.
 Papers published in Tested Studies for Laboratory Teaching: Peer-Reviewed Proceedings of the Conference of the Associa-
tion for Biology Laboratory Education are evaluated and selected by a committee prior to presentation at the conference, peer-
reviewed by participants at the conference, and edited by members of the ABLE Editorial Board. 
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