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Abstract
This work employed a multi-methods approach combining a 
prospective controlled experiment with broad contextual 
analysis (including observations, document content analysis, 
workflow analysis, and interviews) to investigate the nature 
and extent of variation in human-curated annotations of the 
scientific literature using the Gene Ontology (GO), a 
standardized cross-organism controlled vocabulary. Data 
obtained to date include 3,500 GO annotation instances 
generated by 23 biological curators. Substantial inter-
annotator instance variation was observed, and curators’
instances exhibited considerable semantic heterogeneity.

Poster available at: http://macmullen.com/conferences/biocurator

RESEARCH QUESTIONS

1. How significantly do curators differ in annotatio n 
outcomes? This question was investigated by conducting 
individual and consensus GO annotation experiments and 
comparing differences in curators’ outcomes at different 
levels (annotation, instance, and attribute).

2. Do differences in curators’ educational-, training -, and 
research backgrounds influence their GO annotation 
performance? This question was investigated by comparing 
the formal GO annotation data from the individual and 
consensus annotation experiments with demographic data 
collected from questionnaires, and in individual semi-
structured interviews.

3. Do differences in curators’ personal annotation 
behaviors influence their GO annotation performance ?
This question was investigated by comparing formal GO 
annotation data from individual and consensus annotation 
experiments with data on personal annotation behaviors 
(such as workflows and resources employed) that were 
obtained from individual interviews with curators, 
observations, and artifact analyses.

QUANTITATIVE DATA OBTAINED
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RESEARCH DESIGN

� A prospective controlled experiment was conducted, with 23 
scientific curators from 11 model organism databases 
(MODs), who annotated a corpus of 10 articles at full 
redundancy, with curators paired by database to create 
consensus annotations. Consensus annotations created by 
organism experts were used as reference standards against 
which the remaining annotations will be compared.

� Contextual data about the curators’ backgrounds, 
experience, and workflows were also collected, via document 
content analysis, workflow analysis, and individual curator 
interviews. Hand-annotated paper articles from six 
participants of the study were obtained for analysis.

Audio:
� 6 individual curator interviews (20-40 minutes 

duration)

Documents:
� Six sets of 10 manually annotated articles, plus 

additional personal notes (~630 pages total)
� 23 personal data questionnaires about 

background and experience

9Consensus annotations per paper

3,547Total annotation instances

1,258Consensus annotation instances

2,289Individual annotation instances

320Total annotations

90Consensus annotations

230Individual annotations

23Individual annotations per paper

RESEARCH DESIGN

Range of annotation instances per paper 
(all curators)
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Instance heterogeneity inhibits pairwise comparison s (partial P1 data)
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Pairwise comparison of P1 consensus annotations to Reference annotation
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CONTEXTUAL DATA OBTAINED

Range of annotation instances per paper 
(all curators)

P1 individual and consensus attribute counts compar ed to Reference annotation

Gene 

product 

GO 

aspect GOID GO term 

Evidence 

code 

PPM2 BP 31591 wybutosine biosynthesis IMP 

TRM12 BP 31591 wybutosine biosynthesis IMP 

TYW1 BP 31591 wybutosine biosynthesis IMP 

TYW3 BP 31591 wybutosine biosynthesis IMP 
 
NFS1 BP 31591 wybutosine biosynthesis IMP 
PPM2 BP 31591 wybutosine biosynthesis IDA 
PPM2 BP 31591 wybutosine biosynthesis IMP 
TRM12 BP 31591 wybutosine biosynthesis IDA 
TRM12 BP 31591 wybutosine biosynthesis IMP 
TYW1 BP 31591 wybutosine biosynthesis IDA 
TYW1 BP 31591 wybutosine biosynthesis IMP 
TYW3 BP 31591 wybutosine biosynthesis IDA 
TYW3 BP 31591 wybutosine biosynthesis IMP 

 
NFS1 BP 31591 wybutosine biosynthesis IDA 
PPM2  BP 31591 wybutosine biosynthesis IDA 

PPM2  BP 50843 
S-adenosylmethionine 
catabolism IDA 

TRM12 BP 31591 wybutosine biosynthesis IDA 

TRM12 BP 50843 
S-adenosylmethionine 
catabolism IDA 

TYW1 BP 31591 wybutosine biosynthesis IDA 
TYW3 BP 31591 wybutosine biosynthesis IDA 

TYW3 BP 50843 
S-adenosylmethionine 
catabolism IDA 

 

Reference

Consensus 2

Consensus 8


