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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

useful for general microbial studies and particularly for researches related to environmental and human

health issues. As a research and development laboratory, we are also working to continuously improve

our function as a microbial resource center, to exploit new microbial resources, and to develop

techniques investigating microbial diversity and function of extremophiles and yet-uncultured

microbes.diversity and function of extremophiles and yet-uncultured microbes.
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Collection, Preservation, and Distribution
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Since established in 1981, JCM collects, preserves and
distributes microbial strains representing a wide variety of
species of aerobic and anaerobic bacteria including
actinomycetes and lactic acid bacteria, extremophiles, archaea,
yeasts, and filamentous fungi. After joining to BRC in 2004,
JCM has been focusing on microbial strains that are relevant
to life science and biotechnology involving environmental and

human health issues. JCM has been engaged in the National

BioResource Project of Japan as a core facility of “general
microbes”, and aims to strategically establish biological

resources of the highest level in the world.
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(1) Collection

JCM annually accessions a large number of microbial strains

deposited by researchers in various countries. Near 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. According to the
policy of the International Committee on Systematics of
Prokaryotes, researchers who wish to propose a new prokaryotic
species/subspecies or a new combination and to receive the
validation are required to prove the deposition of the type strain
in culture collections and its availability to the public. This year
JCM issued 249 certificates of the deposition and availability of
a type strain to the depositors upon request.

JCM has rescued and transferred microbial collections
endangered in universities and research institutes. The IAM
culture collection (ca. 1,800 strains) in The University of Tokyo
was transferred to JCM and has been made available since
2007. A culture collection of Tokyo University of Agriculture,
comprising more than 450 strains of acetic acid bacteria have
been also transferred to JCM and they are now available. Such
activities are considered noteworthy to conserve academically
important microbial resources even after those who are
responsible for these collections have retired.
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(2) Preservation

On receiving a deposited strain, JCM quickly checks its
viability, purity, and authenticity, and the certificate can be
issued after the confirmation of these. This year 10% 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. JCM has been
accredited by an international standard of quality management
system, ISO9001:2008, 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.

(3) ARl DR

TMNETIT 13,000 72 88 2 250 Prkk 7z BN It T RE 7 IR
REL L., BE3,200 2 BABMAEMMEREL TS, TD
SBOR 1/ A FENNORMET, 2012 F £ 32 HEANEE
MUTzo #92 BNIEFEBEAORMTH S, MEMRED
HZEOREET —ROMEY AT & B HUERR L,
BB 7 8% D2 YRZ0R L E->T WS, MEY
D77/ I\DNA L EHF BRC B n FAPRIFIF = & SR TRt L
TWb, YEOWMAEYMZFIA LRI, 2012 41% 360
WMEZ A, 2004 FELIRED KRG T2,570 L E &7k o e,
2012 513 100 R LL_E DN BRI S 2B O Yk DRI &
N7z,

1 £ REZZRT TOMEMRDORES | RIEBOMEMRD REFIZIER
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 Colonies of yeasts isolated from various environments.

(3) Distribution

More than 13,000 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 32 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 360 original
scientific papers are published in 2012 using JCM strains, and
more than 2,570 published papers have used JCM strains since
2004. JCM strains are used in more than 100 published patent
applications in 2012.
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Development of Technology in 2012-2013
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We aim the followings as our technological developments.

(1) Exploitation of new microbial strains as biological
resources

(2) Development of methods for rapid and accurate
microbial identification

(3) Development of analytical 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 and proposed 21 new species including one new
genera and one new combination this year. We also examined
the multilocus sequencing analysis of species in the genus
Bacteroides for their more accurate identification and
classification. Furthermore, we investigated microbial
community structures in intestinal tracts of animals or extreme
environments by culture-independent approaches.
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Topics in 2012-2013
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Japan likely harbors a great microbial diversity because it
consists of a long line of islands from northeast to southwest,
but no comprehensive database of microbial species diversity
has been established. A total of 1,021 yeast strains were isolated
from soil and plant samples collected from Japans’ subtropical
Iriomote Island and cool temperate Rishiri Island. Based on the
analyses of partial LSU rRNA gene sequences, these isolates
were tentatively classified into 183 species, which corresponded
to 14% of the number of described yeast species so far.
Apparent new species accounted for near half of the total
species isolated. The yeast species composition was
significantly different between the two sites with only 15
species in common. Further, we propose use of a particular
diversity threshold as an “indicator” to recognize species,
genera and higher taxonomic ranks. Our isolation study of
yeasts in Japan has enabled us to expand the inventory of
species diversity and the isolated yeast strains will be open to
public form JCM in near future.
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