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I. INTRODUCTION

The Microbial Culture Collection at the National Institute
for Environmental Studies (NIES-Collection) currently
holds more than 2500 strains, which include cyanobacteria,
eukaryotic microalgae, protozoa, and endangered
macroalgae. Most of the NIES strains have been directly
deposited by their isolators, whereas some strains have
been deposited from other culture collections by exchange
between collections and via researchers. Herein are listed
2148 of these strains (Table 1), they are available for
education, research, and development in accordance with
the “Agreement for distribution” on p. 235. The NIES-
Collection accepts the deposition of strains that are
environmentally important, as well as those for basic and
applied studies. The collection also accepts the deposition
of type strains of cyanobacteria and type specimens of
eukaryotic microalgae as frozen samples.

MAINTENANCE OF STRAINS

About 3/4 of the NIES strains (about 2000 strains) are
maintained by subculturing under optimal and/or sub-
optimal conditions mostly ranging from 5°C to 25°C (37°C
or 45°C for thermophilic strains) and 4 to 50 pmol-m2s-!
photon flux density in a 12-h-light:12-h-dark photo-regime.
The strains are serially transferred at 10-day to 6-month
intervals. These maintenance conditions differ with the
algal strain and are indicated in individual strain data (pp.
11-199). To prevent loss of the strains during maintenance
by subculturing, we conduct weekly growth checks. Once
a year, we also check axenic strains for the absence of
bacteria by using several bacterial check media.

The remaining strains—about 600 strains including most
of the cyanobacterial strains and some of the green and red
algal strains—are cryopreserved only, in the vapor phase of
liquid nitrogen.

SCIENTIFIC NAMES AND PHYLOGENY

The scientific names of the NIES strains are primarily
given by the depositors. However, we have used DNA
sequencing (mostly of the 18S rRNA gene) to re-evaluate
those NIES strains for which DNA sequence data have
not yet been reported. As a result, we have changed the
scientific names of the misidentified strains, although
we have left their former names as “Formerly identified
as.” We have also added “Re-identified at NIES by DNA
sequencing” in “Identified by” and if the original scientific
names of these strains were appropriate, we have simply

indicated “Confirmed at NIES by DNA sequencing” , with
gene names and accession numbers in “Gene data.” We are
still re-evaluating the remainder.

For the cyanobacterial genus Microcystis, five morpho-
species [M. aeruginosa (Kiitzing) Kiitzing, M. ichthyoblabe
Kiitzing, M. novacekii (Komarek) Compére, M. viridis
(A. Braun) Lemmermann emend. Kondrateva, and M.
wesenbergii (Komarek) Komarek in Kondrateva] have been
reported as water blooms in Japan. Recently, Otsuka et al.
(2001) published a proposal that these five species should be
unified into one bacterial species, M. aeruginosa, because
of their morphological plasticity and similarity in terms
of DNA/DNA hybridization. Although this emendation
has not been validated yet (Oren 2004), we have accepted
this proposal and have changed the species names of the
strains formerly identified as the above-mentioned five
morphospecies to M. aeruginosa. However, we are leaving
the former names as “Formerly identified as:” in the
individual strain data, and in this list we use “Microcystis
aeruginosa (Kiitzing) Lemmermann” temporarily.

HISTORY AND CHARACTERISTICS OF STRAINS

The NIES-Collection was founded as an “environmental
study-oriented” culture collection in 1983, when
environmental problems such as eutrophication of lakes and
rivers, air and water pollution, and human health problems
caused by environmental pollution were much more severe
than nowadays in Japan. The NIES-Collection started with
ca. 250 strains (Watanabe & Kasai 1985), and the number
of strains has since increased to more than 2000, as listed
herein.

These strains are critically important in environmental
studies, both as organisms that cause outbreaks such as
red tides and water blooms—and sometimes produce
toxins—and as autotrophic, heterotrophic, and mixotrophic
components of the food web. In addition, some of the
strains could contribute to human health and protection
from global warming both directly and indirectly, by
producing beneficial substances such as antioxidants and
biofuels.

Recently, the NIES-Collection has added many
picoplanktonic and heterotrophic strains, the importance
of which in the aquatic ecosystem has recently been
recognized, although red-tide-forming algae, such as
Chattonella antiqua and Heterosigma akashiwo and
water-bloom-forming cyanobacteria such as Microcystis
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aeruginosa still characterize the NIES-Collection.

In the mid-1990s, the NIES-Collection started ex situ
conservation of endangered algae in Japan. In the list of
endangered Japanese wildlife (the red list) compiled by
the Ministry of Environment (2007), 116 taxa (species
and varieties) of algae are listed as extinct, extinct in the
wild and endangered species in Japan. Most of them are
Charales and red algae (mostly freshwater taxa). Local
populations of these algae have decreased in Japan owing to
anthropogenic stresses such as eutrophication, habitat loss,
and the introduction of grass carp (Watanabe et al. 2005).
At present, the NIES-Collection holds ca. 300 strains of
these endangered algae, including Charales and freshwater
red algae. The collection of endangered species is partly
supported by the Time Capsule Project conducted by the
Ministry of Environment of Japan from 2002.

In 2002 the NIES-Collection was selected as the core
collection for algae in the National BioResource Project
(NBRP) conducted by the Ministry of Education, Culture,
Sports, Science and Technology of Japan. In the first phase
of the NBRP (FY 2002-2006), more than 200 strains of
Microcystis and Anabaena, collected from representative
eutrophic lakes all over Japan were deposited by the
National Science Museum, together with phylogenetically
diverse strains of microalgae and protozoa deposited by the
University of Tsukuba. In addition, more than 300 strains
of cyanobacteria and eukaryotic microalgae maintained
at the IAM Collection (University of Tokyo) had been
transferred to the NIES-Collection up until the end of FY
2006, when the IAM Collection was closed. Finally, both
environmentally and evolutionarily important species, as
well as experimental materials that have been well-studied
in genomic, genetic, molecular, and physiological terms —
such as Cyanidioschyzon merolae (10D), Chlamydomonas
reinhardtii (C-9), Chlorella vulgaris (Tamiya strain),
and Thermosynechococcus elongatus (BP-1)—have been
gathered into the core NIES-Collection. The second phase
of the NBRP will continue until the end of FY 2011; during
this phase we aim to accumulate strain data and institute
quality control of the strains.

In 2007, the NIES-Collection started to accept the
deposition of type specimens of eukaryotic microalgae as
frozen materials. We are considering a supporting system
to make frozen samples, since the preparation of frozen
samples is usually impractical for individual researchers.
However, we may not accept requests from researchers,
because most of eukaryotic algae are difficult to make
frozen samples by using ordinary cryopreservation
techniques with high viability after thawing. In addition, we

have limited time to spend on such services. Therefore, we
request researchers who are thinking about the deposition
of type materials to contact us at least one year before
submission of manuscripts.

In July 2008, the NIES-Collection renewed its website
and started an online ordering service. We hope that the new
system will enhance the availability of the NIES strains.

From the start of the collection, the Committee for
Evaluating Microbial Culture Strains has evaluated the
NIES strains upon deposition on the basis of conditions
described below on p. 233. At present, the committee
includes nine researchers at NIES and six supervisors
outside NIES. In addition, since 2002 the NIES-Collection
has been supervised by the Steering Committee of the
NBRP Algae (see section IX).
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Table 1. Numbers of genera, species, and strains available from the NIES-Collection.

Upper Rank Phylum Class Numbers of
(Superkingdom Genera Species Strains
/Kingdom)
Bacteria Cyanophyta Cyanophyceae 38 91 630
(Cyanobacteria)
Plantae Glaucophyta Glaucophyceae 2 3 7
Rhodophyta Compsopogonophyceae 2 2 4
Cyanidiophyceae 2 2 5
Florideophyceae 3 8 254
Porphyridiophyceae 1 2 12
Rhodellophyceae 1 1 3
Stylonematophyceae 1 1 3
Chlorophyta Chlorophyceae 67 190 437
Pedinophyceae 2 2 3
Prasinophyceae 9 21 55
Trebouxiophyceae 21 34 112
Ulvophyceae 6 9 12
Streptophyta Charophyceae 26 77 212
Mesostigmatophyceae 1 1 5
Excavata Euglenozoa Euglenophyceae 4 8 14
Kinetoplastea 1 1 1
Metamonada Trepomonadea 2 2 2
Metamonada incertae sedis 3 3 3
Percolozoa Percolomonadea 1 1 1
Rhizaria Cercozoa Chlorarachniophyceae 1 1 2
Imbricatea 2 2 3
Foraminifera Foraminiferea 1 1 1
Alveolata Ciliophora Oligohymenophorea 1 1 1
Dinophyta Dinophyceae 24 43 97
Oxyrrhea 1 1 1
Stramenopila  Heterokontophyta  Aurearenophyceae 1 1 3
Bacillariophyceae 22 29 51
Chrysomerophyceae 1 1 1
Chrysophyceae 11 14 18
Dictyochophyceae 5 5 8
Eustigmatophyceae 2 3 4
Pelagophyceae 2 2 5
Phaeophyceae 1 1 1
Pinguiophyceae 1 1 2
Raphidophyceae 7 12 50
Schizocladiophyceae 1 1 1
Xanthophyceae 4 5 6
Heterokontophyta incertae sedis 1 1 1
Stramenopila incertae sedis
Bicoecea 2 2 2
Bigyromonadea 1 1 1
Placididea 2 2 3
Cryptista Cryptophyta Cryptophyceae 3 20 45
Goniomonadea | 3 4
Kathablepharida ~ Kathablepharidea 2 2 3
Haptophyta Haptophyta Pavlovophyceae 1 2 8
Prymnesiophyceae 15 20 50
Opisthokonta  Choanozoa Choanoflagellatea 1 1 1
TOTAL 310 637 2148




