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BioC [1] is a simple XML-based format designed to provide interoperability for
text mining tools and manual curation results. Recently, BioC organizers redeﬁned
BioC as a data structure and XML/JSON as the means to transmit BioC data, i.e.
use either XML or JSON for serialization. This is an important addition because
JSON is the most common format for data interchange, rapidly replacing XML [2].
In addition, it is important to discuss and implement an integrated data exchange
framework among standard formats such as BioC and PubAnnotation.
PubAnnotation is a repository of text annotations developed and maintained by
DBCLS (Database Center for Life Science) [3]. Although it focuses on annotations to the life science literature, e.g. PubMedr abstracts and PubMed Centralr
(PMCr ) full text articles, PubAnnotation also deﬁnes a JSON annotation format
[4] for communication. Comeau et al. [5] implemented a conversion tool between
BioC XML and PubAnnotation JSON, but due to the diﬀerent capabilities of BioC
and PubAnnotation, some issues remain and an improvement on the ﬂexibility of
the ﬁrst conversion tool is desirable. For this reason, we would like to address the
following problems in Biomedical Linked Annotation Hackathon 3 (BLAH 3).
• How to revise BioC and PubAnnotation data structures to convey the same
information: BioC DTD deﬁnes annotation and relation, and supplementary
information is shown using infon tags. There is no restriction on infon, hence
BioC is very ﬂexible. PubAnnotation, on the other hand, uses denotations
for annotation information. In addition, relations always have two entities
with subject and object relations, i.e. it does not allow the representation of
undirected and n-ary relations. Our goal is to come up with a format that
does not lose any information when BioC is converted to PubAnnotation and
back again.
• Implementing BioC to PubAnnotation and PubAnnotation to BioC conversion tools: Following a potential agreement between BioC and PubAnnotation
organizers, we plan to improve the current BioC-PubAnnotation conversion
tool, hence the PubAnnotation system can use BioC ﬁles seamlessly or vice
versa.
• How to share PubMed and PMC documents in BioC and PubAnnotation: The
current BioC repository for PubMed and PMC documents keeps the original
XML information as much as possible, however the same set in PubAnnotation only contains minimal text. For example, the BioC PMC set includes
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table/ﬁgure captions as well as references, but the PubAnnotation PMC set
discards these and carries main text only. This can be a major hurdle to sharing a set of PubMed/PMC documents. Ideally, one should be able to get the
same data in both BioC and PubAnnotation PubMed/PMC repositories.
BioC and PubAnnotation have sizeable and growing communities. A uniﬁed data
structure may be ideal, however having a solution to include the same data while
keeping the backward compatibility is a reasonable compromise and may have a
bigger impact to the communities.
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