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Do Tz 7 I ©IVE Halophila nipponica J.Xuo (2D

TsuBoTA, H., KuBo, H. & MUKAI, S. 2009. A new finding of seagrass Halophila
nipponica J.Kuo (Hydrocharitaceae) from Miyajima Island in Hiroshima Prefecture,

The marine aquatic herb Halophila nipponica JXXuo (Hydrocharitaceae, Monocoty-
ledonae) is reported from an area near the SW part of Miyajima Island, Hiroshima
Prefecture, Honshu, SW Japan (Aki-nada, W part of Seto Inland Sea). The genus
Halophila has a wide distribution range in the tropical and subtropical regions and
extends to the temperate region around the Pacific, Atlantic and Indian Oceans, with
its northern limit in the N part of Honshu, Japan, in the Pacific Ocean. H. nipponica
was described recently, and its known distribution includes Japan (Honshu, Shikoku
and Kyushu) and Korea. Morphological examination of field collections and molec-
ular analysis of the internal transcribed spacer (ITS) sequence data of nuclear ribo-
somal DNA demonstrated that the specimens represent /. nipponica, not H. ovalis
which has long been recognised in Hiroshima Pref. The vegetation of the habitat

near Miyajima Island is a pure community of A. nipponica or mixed communities

& Graebn. and/or Z. marina L. The habitat of

this species is the lower part of the intertidal zone and upper part of the infralittoral
zone, corresponding to the Z. japonica zone and Z. marina zone in the vertical dis-
tribution of seagrass communities. Because of the distance from other known local-
ities, its environment being subject to minimal human disturbance, the differences
in ITS sequence data when compared to that from other localities in Japan, and an
old record of H. ovalis near Miyajima Is., the inclusion of H. ovalis from Hiroshima
Pref. is a result of misidentification, and does not represent a recent introduction to
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Fig. 1. Map of SW part of Miyajima Island, Hiroshima Prefecture, SW Japan, showing the
study site and location of sampling sites of Halophila nipponica J. Kuo. Numerals on the
map correspond to the sites in Table 2. Shade circles (e) represent sites where . nipponica

was recorded, and open circle (0) not recorded.
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Table 1. Primers used for PCR amplification and sequencing of the ITS regions of Halophila nipponica

J.Kuo. in the present study.

Primers Sequence (5°-3") References Note
Forward
18S1659B CGTCGCTCCT ACCGATTG Oguri et al. (2003) ! Ist PCR
1851764B  AGAGGAAGGA GAAGTCGTAA C  Oguri et al. (2003) ! 2nd PCR, sequencing
18stRNA  TCCGTAGGTG AACCTGCGG Oguri et al. (2003)? Sequencing
5.8510B CTCAGCAACG GATATCTTGG Oguri et al. (2003) ! Sequencing
SstRNA ACGATGAAGA ACGCAGCG Oguri et al. (2003) ? Sequencing
5.8543H  GAAGAACGTA GCGAAATGCG A Present study Sequencing
Reverse
SstRNAR  CGCTGCGTTC TTCATCGT Handa et al. (2003) %; Oguri et al. (2003) Sequencing
5.85102BR ACTCGATGAT TCGCGGA Oguri et al. (2003) ! Sequencing
5.8S124HR CGGGCGCAAC TTGCGTTCA Present study Sequencing
25stRNA TCCTCCGCTT AGTGATATGC Oguri et al. (2003) 2 Sequencing
265102BR CCGGTTCGCT CGCCG Oguri et al. (2003) ! 2nd PCR, sequencing
26S166BR  GAGGACGCTT CTCCAGACTA C  Oguri et al. (2003) ! 1st PCR

The positions correspond to ones in the 18S tRNA gene of Chlorella vulgaris (X13688) and the 5.8S

rRNA gene of Chlamydomonas tetragama (AB004866).

ta; 2designed by H. Tsubota.
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57: 141, 2006.

Syn. H. japonica Uchimura & Faye, Bull. Natn. Sci.
Mus., Tokyo, Ser. B, 32: 131, 2006.
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Table 2. Halophiletum nipponicae Ohba & Miyata (2007).
Stand no. MO6 M09 MO{ MO2Z MO3 MI0O MO4 MIl MO5S MI2 MI3 MO7 MOS H&HES
Year 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 H
Day 4 4 4 4 4 4 1 4 4 4 4 4 4 B
Site no. 2 2 1 | 1 2 2 3 2 4 4 2 F
Water level at lowest tide (m) 0 0 0 0.2 0.5 0.4 0.3 03 0 0.1 0.9 0.2
Area (m?) 1 1 1 i 1 1 1 1 1 1 I L
(%) Cover of vegetation 35 10 70 25 IS 45 80 85 75 70 70 40
Number of species 1 l 2 2 2 2 3 3 1 1 I 1
Character species of ass.
Halophilaipponica ) Kwo | 33 12 22 22 12 12 33 +2 EEUs
Other species
Zostera japonica N 50 5 N 5 A 4 y y 97T E
Asch. & Gracbn. 33 2.2 1.2 3.3 2.3 4.4 1.4 44 44 TRE
Z. marina L. 2 1.2 33 TXE

Sites {-3: Japan. Honshu, Hiroshima-ken, Hatsukaichi-shi, Miyajima-cho, Miyajima Is.,

Enoshiri-ura;

and site 4: near Suya-ura. Leg.: H. Tsubota, H. Kubo & S. Mukai.
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Fig. 2. Halophila nipponica J.Kuo and its habitat near Miyajima Island, Hiroshima
Prefecture, SW Japan. A. The study site (September 4, 2009). B. Habitat of /. nipponica
(September 4, 2009). C. H. nipponica growing on sandy bottom at a depth of 0.5 m in the
study site (September 4, 2009). D. Sterile plant (August 26, 2009). E. Leaves (August 26,
2009). F & G. Laminal cells of leaf-margin (linear pellucid-cells) and leaf-blade (jigsaw
puzzle-shaped epidermal cells) from middle part of leaf (August 26, 2009).
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Appendix. A simple protocol for DNA extraction

used in the present study.

Reagents and solutions

1. Extraction buffer: TE buffer (10 mM Tris pH 8.0, 1
mM EDTA pH 8.0) or TE20 buffer (50 mM Tris pH
8.0, 20 mM EDTA pH 8.0) [Note 1]

2. Chloroform (100%) or chloroform : isoamyl alcohol
(CIA; 24 : 1 v/v) [Note 2]
Protocol

This protocol is for DNA isolation using small
quantities of materials, and a modification of the
phenol-chloroform method devised by Tsubota and
others (1999, 2000, 2002, 2005) and Tsubota &
Arikawa (2003). The method consists of the following
steps:

1. Pick up a small amount of leaf (ca. 2X2 mm?) under

a dissecting microscope [Note 3].

[S]

. Grind the thallus with 30 ul extraction buffer
(TE or TE20 buffer; see recipe, above) using a
polypropylene pestle in a 1.5 ml microcentrifuge
tube.

. Add ca. 200 ul of extraction buffer (TE not TE20)
and mix gently [Note 4, 5].

4. Add a half volume (ca. 100 ul) of CIA and mix

gently by brief shaking for 5-10 min.

5. Centrifuge the tubes at 20,000 X g for 5 min at 4C .

6. Transfer the aqueous upper phase to a new 1.5 ml

(98]

microcentrifuge tube.

Notes

1. TE20 buffer has some advantages in buffering
capacity.

2. No preference.

3. Samples larger than 2X2 mm? are not suitable for
this procedure.

4. A total amount of the solution should add up to 200-
250 ul.

5. At this stage the procedure may be stopped and the
solution may be stored frozen (at —207C) for extended

periods.





