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(Sch|zoclad|o h ceae) Kobe University Macroalgal Culture Collection (KU-MACC) was established in 2003 as a
phy section of Kobe University Research Center for Inland Seas (KURCIS). KU-MACC is supported by
Schizocladiales the National BioResource Project (NBRP) from the Ministry of Education, Culture, Sports,
National Institute of Environmental Studies (NIES).

KU-MACC has various macroalgal strains as unialgal cultures (Phaeophyceae, Rhodophyceae
and Ulvophyceae). More than 350 species are present and about 1,100 stains are opened to
the public. The collection was constructed from culture strains isolated by the researchers at
J. West (Australia), and by the Culture Collection at the University of Washington.
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¢ HRACES S & RS {RF / Culture and Cryo-preservation
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Cultures are maintained by subcultivation of vegetatibe thalli between 5-20 °C under long- or short- day conditions in enriched
or artificial sea water medium. Mass cultures can be developed from these cultures. Cryo-preservation of macroalgae is difficult
due to the large vacuoles present in the cells. Osmo-regulation and use of certain tissues or generations generally achieve better

Ectocarpales s./.
Charales 1E 1%
Sphacelariales
(Ectocarpus siliculosus) DT/ I Dasycladales
E1iE Science and Technology (MEXT) in collaboration with the Microbial Culture Collection of
KURCIS and Hokkaido University, Drs. Dieter G. Miiller (Germany), Eric C. Henry (U.S.A.),
RENRELENZLHDFIN, ZEEDREHPREFICAVSHA - EBOBERLREICKD, $I90%DARIKICDWTEKE
results, and about 90% of KU-MACC strains are already cryo-preserved for long-term strage.
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SEEMFE S E / Ordering method
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Fill out an ordering form (downloadable from the web
page) and send it to the address below.

FIFH / Payment

KRZ - BRIAREEZEOFEFFRICLZ2HE
HEREMDZE © 3,200 F /1 #k

ZDfbDIHE © 6,400 [ /1 #k

University & non-commercial organization: 3,200
yen/strain

Commercial organization: 6,400 yen/strain

¥RIE R ER / Strain description
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&AL / Contact

T657-8501 MEME#XNFEA 1-1
HEARZNBEREAEMEEY 5 —
HRREERERBRIL 7Y 3> (KU-MACCQ)
Tel: 078-803-5781 FAX: 078-803-6698

E-mail: rcis-kumacc@research.kobe-u.ac.jp

Kobe University, Research Center for Inland Seas, Rokkodai, Nadaku,

Kobe 657-8501, Japan
Phone: +81-78-803-5781 Fax: +81-78-803-6698
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Codium fragile rhizopds
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¢RFAERRE X XD KREERA /I\/Iacroalgae
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Macroalgae support biodiversity in the coastal
ecosystem. The evolution of the large multicellular

systems in kelps (Figs a, b) has a complex life history "“nﬁ&
involving sexual fertilization (Figs c, d) and tissue

L]
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differentiation (sieve element, pneumatocyst). . @ 8 .= X
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HENMET 27 T OFEVICK > THEIISNET,

Uniseriate gametophytes survive during the summer under poor
environmental conditions. Sperms from these organisms are attracted
by sex pheromone from eggs (Figs c, d).

¢_E¥$Uﬁﬁ / Industrial Use
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Macroalgae are potential sources of novel bioactive substances (e.g. R :
alginate and fucoidan from brown algae) (Figs e-h). m /

¢}’fEf?=';,E 8D J INREHT / Genomics in Macroalgae
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¢ KU-MACC hMRE 9 B %Rk / Green algal strains in KU-MACC
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Acrosip KU-3047
Percursaria percursa AF387105
Umbraulva japonica AB097612
Gemina lettersteditioidea EF110068

Blidingia sp. KU-1099

Acrochaete repens FI715715
Bolbocoleon piliferum KU-2854
[ g

Ulva sp. KU-1661, KU-1671

Ulva sp. KU-1634, KU-1657, KU-1665, KU-1666, KU-1667, KU-1669
Ulva sp. KU-1670, KU-1679

Ulva compressa KU-1680

GLu/va sp. KU-2553, KU-2554, KU-2555

Ulva compressa AY255859
8(.'|1

Ulva intestinalis KU-1636
Ulva intestinalis AY255860 TR A /1) === === === = === === ==
Ulva lactuca KU-1603
Ulva sp. KU-3052
b | Ulva pertusa AB097624
Ulva pertusa KU-1535, KU-2556 7777 A1F
Ulva pertusa KU-1537
Ulva pertusa KU-1536, KU-1672
89| Ulva linza AB097620
Ulva linza KU-1601, KU-1602, KU-1604, KU-1613, KU-1620, KU-1621, KU-1625, KU-1647, KU-1648, KU-1649 I R/\7Z /Y
Ulva linza KU-1516
7l Ulva flexuosa ku-1618
Ulva flexuosa AF387104
Ulva prolifera AF499670
Ulva prolifera AY422554
Ulva flexuosa AB097618
Ulva flexuosa KU-1532 F XA RFZA/ 1
Ulva fasciata KU-1540
Tod Ulva fasciata KU-1539, KU-1668 7R/ A4
Ulva flexuosa KU-1673
Ulva sp. KU-1664

100y Chlorocladus australasicus AY177750
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is AF212143
KU-2822

Derbesia tenuissi ¥ .
69 89rDerbesia tenuissima KU-2842 i
57 100[ & Derbesia marina KU-1155 7RYY 1/~ :
Derbesia tenuissima KU-3172
& Derbesia tenuissima KU-3171 3 Bryopsodales
Derbesia tenuissima KU-2835 ( J\RE E)

100 Bryopsis corticulans KU-2994 0
109‘- Bryopsis plumosa KU-0272, KU-0273; KU-0275
Bryopsis plumosa KU-0990 IN\RE

83| 9] Codium capitulatum KU-1523 7 ELJ\A Z)L
& Codium hubbsiiKU-1521 /\1 SJLERF
Codium spongiosum KU-1616 173l
2] Codium lucasii KU-1617 /\A )L

75 Codium KU-1527
Codium dimorphum KU-1531  A7/\A 3L,
Codium decorticatum KU-2860
58)Codium fragile KU-0654, KU-1518 )| = = = = = = = = = = = =

Codium fragile KU-1519

[¢] ium quekettii F1715720
4' 100 I Rhipilia AY942164
P: is furcellata F1432642
| 73' ium devriesii
Tydemania itionis AY942161

Caulerpa brachypus AB038483
Caulerpa ambigua F1432638

Halimeda gracilis F1624491

Flabellia petiolata F1432640

Udotea flabellum AY942166

Penicillus capitatus F1432641

Penicillus dumetosus AY942175

Udotea spinulosa AY942160
Chlorodesmis fastigiata F1432639

rbcl BIZFICE D < D F %18 / Molecular phylogenetic tree based on rbcl gene sequence
X / Green letters : KU-MACC #k / KU-MACC strains
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PA/VDESICLMATREDEETETZ6DE, NOZFPIIILDLS ICERDOEDHIC SO EFAE LK
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KU-MACC TR - BRI N TV SIERDORGKIE, BETR7ZATEH, \XEEBO@ENEL, FITUX/N\FA

/Y (Ulva linza),

Z)LE (Codium) DFRFHENFTEEREL TWET, £fe, 27O 7 b TIE#Z rDNA ITS 5815

TR rocl B F OIBERTZ AW RBEBITICE D WTRFEKD Y 71k (BEFIIBIRDOMIN) ZEHTWET,

Green algae have chlorophyll a and b as photosynthetic pigments. They share an evolutional origin with land plants (mosses,
ferns, gymnosperms and angiosperms). All belong to Chlorophyta. Marine macroalgae are categorized as Ulvophyceae
phylogenetically distant to unicellular fresh water species. Ulvophyceae includes species with multicellular thalli (e.g. Ulva)
and with a multinucleate giant cell (e.g. Codium).

KU-MACC mainly provides species within the Ulvales (Ulva linza) and Bryopsidales (Codium). Support of genetic information
based on rDNA ITS and rbcL nucleotide sequenencing is ongoing for each strain.
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%k / Red algal strains in KU-MACC
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BITFICED K D F%FE48 / Molecular phylogenetic tree based on rbcl gene sequence

KU-MACC #k / KU-MACC strains
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(Gelidiales),

KU-MACC covers a wide range of orders of red algae, especially Florideophyceae, such as Gelidiales (a source of agarose),
Gracilariales, Ahnfeltiopsis flabelliformis, as well as Pyropia (important for food). Support of genetic information is ongoing for

each strain as green algal strain.
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KU-MACC Ti&, E/XY% B (Fucales) ZRR<IFEAEDBEDDFER (B) ZRBLTVWET, HICYAINORE
(Ectocarpus) &, &7/ LBANTET U KU-1372 %k E2 8T DRFHENH D, ZOMICHERZOHRICHIRL
E#&EZ 5N T3 Discosporangiales DRk EENTWET, Ffe, I 748 (Laminariaceae) ¥ /1 X (Undaria)
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KU-MACC covers a wide range of orders of brown algae except Fucales that are difficult to culture in a laboratory.
Many Ectocarpus strains including the genome-sequenced strain (KU-1372) and those in the ancetral lineage,
Discosporangiales are present. Economically and ecologically important species (e.g. Laminariaceae and Undaria) are
available. Support of genetic information is ongoing for each strain based on mitochondrial cox3 gene sequence.
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