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Figure 1. Global Taxonomy Initiative Web site for Japanese users.
http://www.gti.nies.go.jp
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Integration of Biodiversity and Bioresource
Information into National Database and
Data Linkage: Mission of KOBIC

Chang-Bae Kim, Jae Woo Yoo, Taehui Hong,
Gee-Chan Ryu and Jong Bhak

K orean Biol nformation Center, Korea Research I nstitute of Bioscience and
Biotechnology

Biological species described in the taxonomic community and their biological resources are indispensable for the
research of life science. A large number of new species have been discovered and mutant strains are being pro-
duced in laboratories. Therefore, the development of databases and genomic analysis of the expanding variety of
living organisms, their preservation, and distribution for the efficient proliferating these bioresources and their
information have become extremely important. These are not only for basic research but also in the fields of
applied science such as medicine and agriculture. The world is now entering into a biological revolution era where
biological resources became as important as inorganic resource such as petroleum. The foundation of the biologi-

cal resource lies in the diversity of biological species and their derivatives.

Under these circumstances, the National Committee for Genetic Resource Management was initiated in Korea and
issued a report on the national bioresource/bioinformation management in 2005. This was spearheaded by the
Ministry of Science and Technologyl MOSTL The report made recommendations primarily for the establishment
of national databases of information containing the characteristics of these organisms and the development of net-
works for their wide and effective use. As the first concrete step for the creation of such a system, The Korean
Biolnformation Centef] KOBICOwas established on March 31, 2006 under the auspices of the MOST. KOBIC'’s
main activities are composed of developing] 100genomics and bioinformatics infrastructure,[1 2[Jbioresource, and
0 30biodiversity information infrastructure of Korea. KOBIC performs research, development and service in the
above three field$] http://www.kobic.re.kr[l
As the national core information facility for biodiversity and bioresource, the objective of KOBIC is to provide

national survey on current status of biodiversity and bioresource management, the systematic integration of dis-
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persed nationwide of biodiversity and bioresource information, and collection, analysis, and distribution of biodi-
versity and bioresource information. It aims to function as the infrastructure of life science and biotechnology
research and the Korean national biodiversity and bioresource information portal. KOBIC alsd] 10develops, dis-
tributes, supports, and coordinates access to a variety of databases and software,[] 20equips every resource with
databases,[] 300provides information to users, and] 4[0develops and promotes standards for databases, data depo-
sition and exchangél Figure 11

The activities of KOBIC include URL links to related public websites dealing with biodiversity and bioresource
information for providing a portal sité] Korea Bioresource Information Portal, http://www.bioall.org ; Figure 201
for researchers to find where they can obtain biodiversity and bioresource information. KOBIC’s web portal has a
middleware foundation called BioMatrix where all the major bioinformation resource is tabled as a matrix. Above
the BioMatrix level, BioPortal provides bioinformation service including biodiversity and bioresource information.
The websites contain information from governmental institutes, museums, resource centers, research institutes,
and universities. Each link or data entry is composed of] 10the related species name, 2[0the database name,J 30
the organization name, 400the website address,[] 500keywords, and] 6Jsystematic categories for the website or
data. An integrated search can be carried out on all the contents of these data fields. The contents of KOBIC site
updated regularly. Also, KOBIC accepts feedback from end users. In addition, KOBIC supports openfree acquisi-
tion and distribution of bioinformatiori] see http://biolicense.organd advocates an open hypertext system such
as wiki, as exemplified in Bioversity.org portall http://bioversity.orgll

KOBIC also collects information concerning biodiversity and bioresource from resource centers by official con-
tracts and provides an easy-to-use integrated database to ensure that these resources will be utilized efficiently.
Now, the subjects of 20 networked databases are entomopathogenic fungi, green algae, reference microorganism

cultures, mouse, lichen, plant cell lines, aquatic plant, mutant fruit fly strains, marine algae, and bacteria cultured
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Figure 1. Korean National information data

from kimchi. The number of databases integrated will be increased continuously Figure 30 In addition, to sup-
port the database construction of resources on demand by researchers and institutes who maintain resources,
KOBIC provides software represented as BioALL for supporting systematic management of the information across
the country.

For efficiently collaborating with GBIF, KOBIC takes the role of the Korean GBIF governing board] KBIF[ The
activities of KOBIC for GBIF is providing KBIF portal, host biannual KBIF meeting to discuss with GBIF national
work programs as a mission of biodiversity subcommittee of the National Committee for Genetic Resource
Management and preparing future programs for promoting collaboration among Asian countries.

Even if biodiversity, bioresource and their information are full of hidden potential, its true value can only be recog-
nized with actively participating end users. We consider that releasing information to the public plays a great part
in evaluating resources through a broad vision. Moreover, publicizing information provides enlightenment on
structuring an appropriate infrastructure system. We believe that biodiversity and bioresource, and genomic infor-
mation extracted from these will promote the efficient application of the bioresource and support research of life

sciences extensively. It will establish a basic infrastructure of biotechnology in the era of personalized genomics.
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Figure 2. Data and databases integration in KOBIC
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Integration of Biodiversity Local Databases
and Linkage to Global Database
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10Research Center for Biodiversity, Academia Sinica, Taipei
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Background

Although the land of Taiwan is not large, it possesses extraordinarily abundant biodiversity resources and many
endemic species. To properly manage and utilize these resources, a complete database and a national website for
biodiversity must be built in advance in order for the public to easily retrieve all the relevant information.
Furthermore, the establishment of a biodiversity database is fundamental to the promotion of conservation, educa-

tion, and biodiversity research.

The biodiversity databases in Taiwan were dispersed to various institutions and colleges with limited amount of
data by 2001. The information of Catalog of Life, specimens, and alien species were not integrated until the five-
year program, National Digital Archives Program from 2001-2006. Meanwhile, Biodiversity Action Plan was enact-
ed by Executive Yuan, and it is requested by National Science Council, Academia Sinica and various institutions to

establish databases and integrated together under a national portal for biodiversity.

Department of Life Sciences, National Science Council appointed Academia Sinica to gather taxonomists to con-
struct the Catalog of Local Experts and the Catalog of Lifé] excluding alien speciesCfor Taiwan biodiversity from
2002 to 2004. The catalogs were placed under Taiwan Biodiversity National Information Networkd TaiBNETO
http://taibnet.sinica.edu.tw. Presently, more than 10 institutes and museums that collect the specimen datd] ani-
mal and plantCand distribution information of Taiwan are integrated by Darwin Core and they can be queried via
Union Catalog of National Digital Archives Program, TaiBIF, and TaiBNET. Figure 1 show how these databases

were integrated based on the species names and GIS distribution as the primary key. The integrated databases

Figurel. The established and integrated databases of Biodiversity and Eco-
Engineering take the species and GIS distribution as the primary key.

allow users to search for various species web pages

by the name and distribution of the species by using

GIS technique.
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marine organisms, biodiversity literature, geographi-
Figure 2. Website of TaiBIF.[I in Chinesel]

cal and environmental information, information about

relevant institutions, organizations, projects, observa-

tion spots and publications, etc. Furthermore, TaiBIF uses DiGIRJ Distributed Generic Information Retrievalll
with Darwin Core as its standard to reach the goal of data exchange. Both Chinese and English websites of TaiBIF
are online for public usél Figure 2[0 http://taibif.org.tw .

There are three ways of connecting and sharing data from local databases to global databases/networks] Figure

300 10The linkage of global species databases with the Fish Database of Taiwan and FishBase by life taxa.
0 20The connection through national nodes like TaiBIF to GBIF.[0 30The linkage to local Species 2000 AO.
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Figure 3. Integrate Taiwan Biodiversity National Information Network
with global databases.

Content of TaiBIF

1. Catalogs of Life and Local Experts on Biodiversity

TaiBIF is derived from the Catalog of Life and the Catalog of Local Experts on Biodiversity established by the
Taiwan Biodiversity National Information Network] TaiBNETO. The TaiBNET database has recorded around
46,000 indigenous species and 650 local experts on biological diversity. It provides a search engine for data query
based on an up-to-date database. The information includes classification hierarchy, Chinese name, author and

year, and authorized citation, and can be retrieved via species name, classification hierarchy, and full text search.

2. Furthermore, users can click on the species hyperlink with the text of the scientific name and link to domestic
or global databases as NDAP species data, Species 2000, and Discover Life to retrieve the details, such as the
descriptions of characteristics, pictures, habitats, specimen records, relevant literature, geographical distribution,

etc.

3. Integration of Specimen, Observation and Habitat Databases

TaiBIF provides a search engine for specimens, observation records, and distribution of native species. TaiBIF vis-
itors can easily retrieve information about the distribution, habitat, specimen records, observation records, and
ecological function of the species. The specimen data are the research results of NDAP. The observation data are
collected by various experts from field studies and EIA reports sponsored by NSC, COA, or the Ministry of the
Interiof] MOI

gogobobooz2ia000boooonog

4. Ecological Image System
The system provides services including catalog service, map service, photograph query, photography upload, and

geography tags.
Data Providers of TaiBIF

TaiBIF not only collects the local species lists and their specimens, distributions, photographs, and habitats, but

also cooperates with 3 major organizations and 2 universities in Taiwan for different purposes as following:

1. Science and Technology Information Center, National Applied Research Laboratories] STICO: Linkage the bio-
diversity database of documents and workshops between TaiBIF and STIC.

2. Council of Agriculture and National Taiwan University: To inquire about Natural resources and Ecology GIS
database in Taiwan’ and The Biodiversity Information of Taiwan R.O.C." for related laws, regulations, policy
and the international trend.

3. Ministry of Education and National PingTung University of Science and Technology: To inquire about educa-
tion information and make linkage with Taiwan Forestry Research Institute’s® 100 of the World’s Worst
Invasive Alien Species and Endangered Species Database” and Endemic Species Research Institute’s Eco-engi-
neering Database, and National Plant genetic Resources Center’'s Germplasm Bank.

In addition, TaiBIF also supplies the information of national related organizations, publications, national parks,

activities and news.
Future Developments of TaiBIF

More than 311,000 people have browsed TaiBIF site since July 2004. So far, TaiBIF will be greatly improved once

150,000 specimen records become available in 2006. The future developments of TaiBIF are as follows:

1. Continue to collect new biodiversity data and photos and integrate other sources into TaiBIF with the function
for the new data.

2. Cooperate with government agencies and various institutions to facilitate the establishment, exchange and inte-
gration of biodiversity information, including National Geographic Information System, Encyclopedia, Eco-engi-
neering, germplasm bank, resource distribution, ocean, alien invasive species, agriculture, Ecological
Observation Grid, environmental assessment, science education, specimen archives, references, and genetic
codes.

3. Introduce advanced information technology to TaiBIF, such as Data Grid, Web Service, Data Mining tools, etc.
And construct TaiBIF as a knowledge management platform to provide more comprehensive and powerful serv-
ices.

4. Apply international standards, such as EMLO Ecological Metadata Language(] into TaiBIF and facilitate interna-
tional cooperation.

5. Participate in international organizations such as GBIF, OBIS, Barcode of Life Data System$1 BOLD[] CMOLD,
Discover Life, etc., and improve international cooperation.

After completing the steps mentioned above, TaiBIF is expected to become a data sharing platform, an informa-
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tion generating engine, a bridge between Taiwan and the world, and a foundation for future biodiversity studies.

The future task in 2006-2007 including: FiSh-BOL |:| |:| |:| |:| |:| |:| |:| |:| |:|

1. Provide over 150 thousand digitalized specimens to Global Biodiversity Information Facility] GBIFO - - - =
An Outline of Fish BOL (Barcode of Life) Project

. Collect over 5,000 domestic lives in specimen and ecological photographs
. Increase species records to 47,000 and establish introduced species checklist

. Biota Taiwanicdl English editionOwill be internet access

a B~ W N

. Establish domestic reference of database including the retrieve and integration of books, documents, compact
disk and database

6. Integration of ecological distribution of the plant species, animal and marine life.

Oogod
Biodiversity Informatics is an emerging field to provide integrated services of distributed multi-model, multi-type M M lya
and multi-disciplinary content resources, and to foster new research paradigm and new knowledge from them. A ooooooboo

new infrastructure supporting better data collection, analysis, query and access, management, resource discovery, Natural H Istory Museum and Institute, Chiba

and dissemination is necessary to meet the requirements of biodiversity researchers, data curator, and museums
etc. TaiBIF is an organization which collects and integrates biodiversity data of various institutes in Taiwan. Based
on the experiences of TaiBIF and related works, a web-based content management systent] CMSOwould be the
l0000o0o0ooooooooooa
most viable solution to reach the goals stated previously.
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Figure 1. Classification of Agro-ecosystem by Rural Landscape Information System
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Figure 2. Monitoring of Agro-ecosystem on Rural Landscape Information System
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Figure 2. Hbb haplotypes with b1- and b2 genes in each subspecies group
O Moriwaki et al, unpublished
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Chronology of IUBS Scientific Programmes
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Exploring biodiversity data

Organisation of biodiversity data:

Data Sets . 1. By taxonomy
|:| |:| |:| |:| \ (taxonomists, naturalists, public, etc.)

[T =TT N . o 2. By geography
. : i (GBIF participants, public, etc.)
CIOSIng Remarks 3. By dataresources

e (GBIF participants, data providers, etc.)
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) . ) Figure 2. A model of the GBIF use cases for the update of the GBIF data
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3. Add resource filter

Data resource: IndOBIS
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