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Microbe Division: Japan Collection of Microorganisms
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The Microbe Division in RIKEN-BRC known as Japan Collection of Microorganisms (JCM) has been
collecting, preserving, and distributing microbial cultures. Our mission is to contribute to scientific
communities in a variety of research fields by maintaining and serving high-quality microbial resources

4
% useful for general microbial studies and particularly for researches related to environmental and human
gi_g health issues. As a research and development laboratory, we are also working to continuously improve
B our function as a microbial resource center, to exploit new microbial resources, and to develop
techniques investigating diversity and function of extremophiles and yet-uncultured microbes.
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Since established in 1981, JCM collects, preserves and D, MIMEED S WENTZUY —ATEH 5, MAEYD
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archaea, yeasts, and filamentous fungi. After joining to BRC BRI ERE LR REZLTVS,
in 2004, JCM has been focusing on microbial strains that are
relevant to life science and biotechnology involving (1) Collection
environmental and human health issues. JCM has been JCM annually accessions a large number of microbial strains
engaged in the National BioResource Project of Japan as a deposited by researchers in various countries. These
core facility of “general microbes”, and aims to strategically depositions included strains very useful for researches related
establish biological resources of the highest level in the world.
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to environmental and human health issues, such as degraders
of biomass or environmental pollutants, species involving
carbon or nitrogen cycling in ecosystems, isolates from
commensal or symbiotic microbiota associated with human
body, and value-adding strains for fermented foods. Over
70% of the deposited strains came from abroad.

A typical feature of the JCM collection is abundance of type
strains and their derivatives, which are very important for
researches in general microbiology as well as microbial
systematics. Concerning the type strains particularly of
bacteria and archaea, JCM has received the world-wide
reputation for one of the highest positions as microbial
bioresource centers. This year 869 species and subspecies of
bacteria and archaea have been newly described and
validated, and type strains of them were deposited to 37
culture collections in the world; JCM received type strains of
272 novel species this year. Therefore JCM greatly
contributes to the conservation of biologica diversity. Type
strains are well characterized physiologically and genetically
and excellent microbial resources for reseaches in various
fields of science.
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(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. This year 12% of strains
deposited to JCM unfortunately found to be unacceptable and
JCM asked the depositor for resubmission of the strains in
order to pursue high quality of the JCM collections and to
ensure the accuracy and reproducibility of the researches
using JCM strains. JCM has been accredited by an
international standard of quality management system,
1SO9001:2008, and tries to improve the system continuously.
JCM basically employs two preservation methods, freezing
and freeze-drying, in order to maintain microbial strains
safely and stably.
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Fig. 1 Left, Preservation of microbial cultures in liquid nitrogen tank. Right, Ampoules of freeze-dried microbial cultures used for

distributions.
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Fig. 2 An iron-oxididing bacterium, Ferriphaselus amnicola gen. nov., sp. nov. JCM 185457

SEM (left) and TEM (right) images. Scales, 1um (left) and 0.2um (right). Stalk-like structures on the cell surface

probably consist of iron oxides.
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(3) Distribution

More than 14,350 JCM strains are now ready for distribution.
Every year, more than 3,200 strains are distributed, and one
forth of them are distributed abroad. This year we distributed
JCM strains to 34 countries. Near 70% of distributions from
JCM corresponded to type strains. JCM also distributes
microbial genome DNA in collaboration with the Gene
Engineering Division of RIKEN-BRC. More than 500
original scientific papers are published in 2013 using JCM
strains, and more than 3,000 published papers have used JCM
strains since 2004. JCM strains are also used in 80 published
patent applications in 2013.

Through our on-line catalogue database, JCM exhibits not
only basic information and characteristics of JCM strains but
related publications including those using JCM strains. The
catalogue database is continuously updated. This year
taxonomic classifications of JCM strains were newly added.
We set the links to web pages corresponding to JCM strains
in the NCBI database, if available, where many related
publications and gene informations are further linked. We
also tried to enrich the information of genome sequence,
useful characters such as assimilation abilities in yeast

strains, and so on. The information related to microbial

resources contributes to the improvement of research quality
as well as the enhancement of the use of them. In addition,
JCM collaborated and contributed to the establishment of the
database in the World Data Center of Microorganisms.
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Development of Technology in 2013-2014
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We aim the followings as our research and developments.

(1) Exploitation of new microbial strains as beneficial biological
resources

(2) Development of efficinet methods for microbial
identification and techniques using microbial resources

(3) Development of analytical and handling techniques for
extremophiles and uncultured microbes

As new microbial resources for researches in environmental
and health science, we isolated a number of microbial strains
from various sources, identified, and proposed 24 novel
species this year. We investigated structures of microbial
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communities and analyzed genome sequence of
yet-uncultured microbial symbionts of insects. In order to
establish a new type of bioresources of yet-uncultured
microbial diversity, we established a technique for single-cell
analysis of them and started their genome sequencing.
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Genome sequence information is very important for
researches using microbial resources. We have been selected
the Genome Information Upgrading Program of National
BioResource Project in 2013FY and conducted genome
sequencing of bacterial and archaeal JCM strains in
collaboration with a laboratory in Graduate School of
Frontier Sciences, The University of Tokyo. Draft genome
sequences were determined in more than 300 diverse strains
useful for researches in environmental and health sciences,
such as degraders of biomass or environmental pollutants,
species involving carbon or nitrogen cycling in ecosystems,
isolates from commensal microbiota of animals, and species
related to probiotics. The genome sequences have been
deposited to DDBJ public database and opened with the
annotations of genes one by one. All the genome sequence
data opened in 2013FY and the genome-sequenced strains are
available from JCM. Furthermore, the genome DNA will be
available from Gene Engineering Division.
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