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Open Data and Information for a Changing Plan_et_ |

Time & Location: October 30, 2012 @ Academia Sinica, Taipei, Taiwan
Scientific Domain: Bio-Med Science (sessions: D3, E3, F3 and F5)
Daily Report by: Ryan Guan and Andrea Huang

Given that most discussion on information platform for microorganisms and
bioinformatics (part 1) has focused on how to integrate existing databases into
knowledge-based systems, we might wonder some questions. Whether biomedical
science matters to the problem of the planet under pressure, or what existing
technologies has been provided to improve data integration and analysis while the
diversity of bio-medical data is complex? .

A look at photosynthesis capabilities in bacterial species tackling CO2 emission makes a
database of oxygenic photosynthetic gene clusters important. The extensive diversity of
fimbriae and lactamase identify the significance of structure of the task of genes
encoding in database management; the use of open databases (HAGR, BiGRID) is
proved positively to assist the research of mus musculus aging genes’ topological
analysis and prediction; and the semantic enhancing to the virology modelling study is
benefited by applying data visualization techniques. These five talks yield some helpful
insights into the relation of biomedical science to the global change problem with
illustrations of diversities in bio-med data characters, and cover some issues of the
scientific topic, Semantic Web and Linked Data, that might offers technical solutions to
the data integration and application.

Of course, if we recall the Tycho project in the previous day, open access platform and
semantic web approaches are underlined in the conference discussion. Similar to Tycho
project, the case of INDICATOR platform is designed to be a public health platform with
open access principles. Nevertheless, while Tycho project focuses on disease data
linkage, INDICATOR tries to build a platform for multi-sources monitoring and modelling.
The integration of different domains is further to be proposed to combine human, animal
and environmental data sources as a whole picture. Aside from the discussion of
technical issues in INDICATOR, the platform of bioinformatics (part Il) has also moved its
concerns to big data, which is presented with several following issues:

(1) challenges of data-intensive science that deal with approaches to process big
data simultaneously;

(2) ideas for genome information society which takes the view of regarding big
genome data as a basis for understanding human evolution (from the
perspectives of Biomedical Genomics and Environmental Metagenomics);

(3) semantic interoperability of big data for biomedical knowledge management, as
well as approaches like de-identification, data encryption, or access control
differentiations are suggested for the privacy issue.




Moreover, the double insight of big data is followed by two sessions of information
infrastructure design for biological and biodiversity science, namely infrastructures for
biodiversity information and infrastructures for bio-economy.

Considering the infrastructure efforts for biodiversity data, the Chinese Academy of
Sciences has followed the global trend in developing the e-Science infrastructure (cyber-
infrastructure) with the recent progress in biodiversity informatics, open source
techniques, as well as the emerging framework of user participation as citizen science.
For instance, the Biodiversity Heritage Library provides an open access repository for
biodiversity publication, which allows online group discussion; biological field observation
data of the Chinese Field Herbarium biodiversity information system is collected and built
by online community collaboration.

In addition, infrastructure designs such as specimen catalogues, service-oriented
architecture, or visualization layers with geospatial system design are incorporated in
several platform introduction in the national project: the National Specimen Information
Infrastructure (NSII). In particular, NSl categorize its services into three categories: Data
as a Service (DAAS), Software as a Service (SAAS), and Knowledge as a Service
(KAAS).

Apart from big data, technologies, or legal and policy concerns, the bio-economy is a
relatively new issue, especially to the CODATA community and to the bio-med science. It
discusses the value of biological science collections that can transfer scientific
knowledge into innovative and sustainable products; the biotechnological processes of
data storages and knowledge managements; as well as financial constrains of
organizations or sectors who take part in biological science collections.

For example, in the panel discussion, participants recognize the decline of specimen
data collection causing a knowledge gap. And reasons for this phenomenon include the
lack of funding, the decreasing trend of field works, and the uncertainty of related policies
and legal systems (e.g. the conflict of animal rights in Japan, or the ownership of
specimen should be remained in the original country or to the one who collect them).

By contrast, technical issues are more inspired while comparing with above complex
social and policy issues. Avoiding building a single huge database for the big biodiversity
data, and adopting advance biotechnological processes of data storages and
knowledge-based managements are evidently shown in several case studies:

(1.) the university museum collection network is collaborated by Japan, China and
Vietnam;

(2.) the Integrated Digitized Biocollections (iDigBio) in U.S. is established by the
community of the Network Integrated Biocollections Alliance with the
implementation of a scalable and open assessable cloud-based infrastructure;

(3.) the concept of heterotopia with its spatio-temporal dimension is realized and put
into data services in the case of National Digital Archive Program of Taiwan;

(4.) the Biodiversity Research Museum of Academia Sinica, Taiwan adopts open data
and information principles and constructs its database infrastructure as a three-tier
web architecture (Presentation tier, Logic tier and Data Service tier).
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To sum up, while cases of information platform and big data give us the best continuous
of technical discussions from the previous day, bio-economy provides an echo to the
challenges and opportunities in open data sharing. The domain of bio-medical science in
CODATA 2012 conference has six sessions in two days. (Two more e-Health sessions
focusing on specific technological issues are in B3 and E4, summarized in the computer
science daily reports) The information platform, big data, and infrastructure design are
three main components, which highlight the domain. The key to link these fundamentals
may rely on open access, semantic web technology, as well as the universal consensus-
international collaboration.
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