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1. INTRODUCTION
The Zhang-Freddolino lab protein function prediction pipeline in CAFA3 is built on an updated
version of COFACTOR [1], which was originally designed for inferring protein function from
known function analogies detected on local and global structure comparisons. In the new version,
two sequence and protein-protein interaction (PPI) based pipelines are developed to improve the
accuracy and coverage of functional template identification. In the sequence-based pipeline, the
target sequence is searched against the UniProt-GOA database using BLAST and PSI-BLAST to
detect sequence homologs from which Gene Ontology (GO) terms are extracted. In the PPI-based
pipeline, the GO terms of the targets are inferred from the known function of the interaction
partners as annotated by the STRING database [2], under the assumption that the interacting
partners tend to participate in the same biological pathway at the same sub-cellular location and
therefore share similar functional terms. Finally, a consensus of function terms from the three
pipelines is collected as the final model of the function prediction.
Protein targets are categorized into two groups: a target is considered “Easy” if there is one or
more close sequence homologues identified, or “Hard” otherwise. Given the huge number of
testing targets (130,827 sequences in CAFA3), the structure-based pipeline, starting from
structural assembly simulation by I-TASSER [3] followed by global and local structure alignment
search against the BioLiP structure-function database [4], is too expensive to apply to all targets.
Therefore, for Easy targets, GO terms are generated only using the sequence- and PPI-based
pipelines, which are less time-consuming. For Hard targets, however, structure- and PPI-based
pipelines are used for predicting the GO terms. For both categories of targets, the first model is
from the consensus predictions from all available pipelines (sequence + PPI for Easy targets,
structure + PPI for Hard targets), and the second model selected from the sequence and PPI-based
pipelines (submitted for Easy targets only). The third model, generated by the structure-based
pipeline, is submitted only for Hard targets. The prediction process is fully automated.
2. AVAILABILITY
The on-line COFACTOR server is available at
http://zhanglab.ccmb.med.umich.edu/COFACTOR/.
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