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Tab. 1 Primers used for amplifying rbcL sequences

F1 5'-CAAGGATTAAGAATGAACGCTA-3'

F8 5'-GGTGAATTCCATACGCTAAAATG-3’
F735 5'-ATGTATGAAAGAGCTGAATTT-3'

R1150 5'-GCATTTGTCCGCAGTGAATACC-3’
R1381-ii 5'-ATCTTTCCATAAATCTAAAGC-3'

R2 rbel FIISWMARABEMEMERERSTIR

Tab. 2 The species used for rbcL sequence analysis and gene number list

( )

Grateloupia orientalis

G. orientalis

G. orientalis S.-M.Lin et H.-Y.Liang

G. filicina (Lamouroux)C.Agardh

G. catenata Yendo

G. livida (Harvey)Yamada

G. turuturu Yamada

G. carnosa Yamada et Segawa

G. ramossissima Okamura

G. asiatica Kawaguchi et Wang

G. taiwanensis Lin et Liang

G. sparsa (Okamura)Chiang

G. acuminata Holmes

G. patens (Okamura) Kawaguchi et Wang
G. kurogii Kawaguchi

G. imbricate Holmes

Halymenia floresia (Clemente)C.Agardh
Polyopes constrictus (Turner)J.Agardh

in this study, Hainan, China(LNU092101)

in this study, Hainan, China(LNU092102)

Taiwan (Lin. 2008)

Livorno,Italy (Wang. 2000)

Shimiao,Dalian,Liaoning Province, China (Wang. 2000)
Izu-misaki,Miyake Island,Tokyo,Japan(Wang.
2000)Muroran,Hokkaido, Japan, South Africa (Wang.2000)
Oryuzako,Miyazaki Prefecture, Japan (Wang. 2000)

Ho Ping Island,Keelung,North Taiwan (Gavio. 2002)
Qingdao,Shandong Province, China(Kawaguchi. 2001)
Northeastern and southern Taiwan (Lin. 2008)
Oohara,Chiba Prefecture, Japan (Wang. 2000)

Katase, Fujisawa, Kanagawa Prefecture, Japan (Wang.2000)
Oohara,Chiba Prefecture, Japan(Wang. 2001)
Saikai-bashi,Nagasaki Prefecture, Japan (Wang. 2001)
Tsuyazaki,Fukuoka Prefecture, Japan (Wang. 2000)

Pulau Rebak Besar, Langkawi, Kedah, Malaysia (Wang. 2000)
Point Lonsdale, Victoria, Australia (Wang. 2000)

JF803828

JF803829

EU292744
ABO055472
AB038613
AB038610
AB038611
AB038608
AF488810
AB055488
EU292742
AB055473
AB055480
AB061392
AB038606
AB038607
AY772019
AB055468

Kimura
NJ(Neighbor-Joining)

2 X
2.1 RASAM A

. 2~7 mm

5~12 cm, >

MP(Maximum Parsimony)

0.7~1.5 mm><2~3 mm,

[12] a

1
External morphology of G.orientalis
(LNU092103)
a. Female gametophyte (LNU092102); b. Tetrasporic plant (LNU092103)

Fig. 1
a. (LNU092102); b.

R 8~20 mm,

0.2~0.3 mm><0.3~1.5 mm,
( 1la 1b)
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2 (ac )
Fig. 2 Transverse section and reproductive structures of G. orientalis.(The ac is auxiliary cell )
a. ; b~c. ; d~e. ; f~g. ; h.

a. Cross-section through a branchlet female gametophyte; b~c. Lateral view of mature auxiliary cell ampulla; d~e. Developing cystocarp;
f~g. Dividing tetrasporangium; h. Fully developed tetrasporangium

2.3 AFALM ;

( 2b) ’
. 9~10pm, 1I~12pum( 2d-e)

, (
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>

2.4 R b LARNF e A F R

, 7~10 ( 2b
2¢) ¢ 3)
(G. filicina) ,
5.6 ’ G. filicina*' | ,
0.2~0.3 mmx0.3~1.5 mm, 6~9 ; G. filicina

350~450 pm, 5~8

B

Marine Sciences / Vol. 36, No. 7 /2012 111



=3

75 AR R HOE A AR Y L 75 5 LR AR

B3RS REPOATS

0.5~2

Tab. 3 Comparison of morphological features between Grateloupia orientalis and its similar species

(G. orientalis)

(G filicina) (G. ramosissima) (G. catenata)

s 16 cm
0.2~0.3 mm><0.3~1.5 mm
C:6~9

M
©)

Grateloupia

, 273 )
s 7~75 cm s
350~450 um 92~0.116 pm
5~8 8~9

,2~3
13~22 cm s 7~35 cm

160~220 pm
6~14

Grateloupia Grateloupia Grateloupia

2.5 rbcL 2HF

LNU092102 LNU092103

, (G. filicina)
(G. ramossis-

8.2%(72 bp),

sima) 8.3%(73 bp),

catenata) 8.1%(67 bp),
8.65%~9.3%(79~91 bp),
(Polyopes lancifolius, Halymenia floresia)
10.0%~10.4%(118~127 bp)
NJ ( 3) MP ( 4

(G. ,18 3 ,

Grateloupia livida Japan [AB038610]

99
70 {Grateloupfa asiatica Qingdao [AB055488]

Grateloupia acuminata Japan [AB055480]

100

93

Grateloupia patens Japan [AB061392]
[ Grateloupia kurogii Japan [AB038606]

| L
100 Grateloupia imbricata Japan [AB038607]
Grateloupia taiwanensis taiwan [EU292742]

100 |: Grateloupia sparsa Japan [AB055473]
100 Grateloupia turuturu Japan [AB038611]

Grateloupia carnosa Japan [AB038608]
101 E— Grateloupia catenata China [AB038617]

75

Grateloupia ramossissima Taiwan [ AF488810]

Grateloupia filicina Italy [AB055472]
‘ Grateloupia orientalis Taiwan [EU292744)

Grateloupia orientalis China [JF803828]

100‘ Grateloupia orientalis China [JF803829]

Halymenia floresia Spain [AY772019]
Polyopes constrictus Australia [AB055468]

0.01

Fig. 3 The phylogeny tree based on Neighbor-Joining

0.01, ;

3 NJ

(1000 ) 50%

Scale bar=0.01 substitutions per site. Numbers at nodes are bootstrap values; the numbers lower than 50% are not shown
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Fig. 4 The phylogeny tree based on Maximum Parsimony

s 50%

Numbers at nodes are bootstrap values; the numbers lower than 50% are not shown

LNU092102, LNU092103

(G. filicina) (G. orien- ,
talis) (G. ramossissima) (G ,
catenata) , (G. ori- ,
entalis) , R s
100%
) N b 5N6
3 Wit
) 1~2 ;
(Grateloupia C.Agardh) ; ;
(Halymeniaceae) , , ,
2008 (] ,
(G. orientalis S.-M. Lin et (G. filicina) ,
H.-Y.Liang), (G. filicina)
rbcL )
, rbcL s LNU092102
LNU092102 LNU092103 LNU092103
s rbcL 100%,
114 /2012 / 36 / 7



(Halymenia)

HRRE REORTS

(Polyopes) ,
rbcL (1381 bp)
( 3 4) ,

Agardh C A. Species Algarum[M]. Lundae: ex officina
Berlingiana, 1822: 169-398.
. . [M].

, 2004: 59-81.
Wang H W, Kawaguchi S, Horiguchi T,et al. A
morphological and molecular assessment of the genus
Prionitis J. Agardh (Halymeniaceae, Rhodophyta)[J].
Phycol Res, 2001, 49:251-262.
Wang, H W, Kawaguchi S, Horiguchi T, et al. Rein-
statement of Grateloupia catenata (Rhodophyta, Ha-
lymeniaceae) on the basis of morphology and rbcL se-
quences[J]. Phycologia 2000, 39: 228-237.
Kawaguchi S, Wang H W, Horiguchi T, et al. A
comparative study of the red alga Grateloupia
filicina (Halymeniaceae) from the northwestern
Pacific and Mediterranean with the description of
Grateloupia asiatica sp. nov. [J]. J Phycol, 2001, 37:
433-442.
Gavio B, Fredericq S. Grateloupia turuturu (Halymen-
Rhodophyta)

iaceae, is the correct name of the

non-native Atlantic known as

Grateloupia doryphora[J]. Phycol, 2002, 37: 349-360.

species in the

Marine Sciences / Vol. 36, No. 7/2012

[10]

[11]

[12]

[13]

[14]

Faye E T, Wang H W, Kawaguchi S, et al.
Reinstatement of Grateloupia subpectinata (Rhodoph-
yta, Halymeniaceae) based on morphology and rbcL
sequences[J]. Phycol Res, 2004, 52: 59-68.

De Clerck O, Gavio B, Fredericq S, et al. Systematics
of Grateloupia filicina (Halymeniaceae, Rhodophyta),
based on rbcL sequence analyses and morphological
evidence, including the reinstatement of G. minima and
the description of G. capensis sp. nov.[J]. J Phycol,
2005a, 41: 391-410.

De Clerck O, Gavio B, Fredericq S, et al. Systematic
reassessment of the red algal genus Phyllymenia
(Halymeniaceae, Rhodophyta)[J]. Eur J Phycol, 2005b,
40: 169-178.

Wilkes R J, Mclvor L M, Guiry M D. Using rbcL
sequence data to reassess the taxonomic position of
some Grateloupia and Dermocorynus species
(Halymeniaceae, Rhodophyta) from the north-eastern
Atlantic[J]. Eur J Phycol, 2005,40:53-60.

Lin S M, Liang H Y, Hommersand M H. Two types of
auxiliary cell ampullae in Grateloupia (Halymeniaceae,
Rhodophyta ), including G. taiwanensis sp. nov. and G.
orientalis sp. nov. from Taiwan based on rbcL gene
sequence analysis and cystocarp development[J].
Journal of Phycology, 2008, 44(19):196-214.

Kimura M. A simple method for estimating rate of base
substitutions through comparative studies of nucleotide
sequences[J]. Journal of Molecular Evolution, 1980, 16:
111-120.

Chiang Y M. Marine algae of northern Taiwan
(Rhodophyta)[J]. Taiwania, 1962, 8: 167-180.

Chiang Y M. Notes on marine algae of Taiwan[J]. Tai-

wania, 1973, 18:13-17.

115



HRRE REORTS

Morphological observation and rbcL gene sequence analysis
of Grateloupia orientalis (Rhodophyta), a new record of the
Hainan province
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Abstract: The Grateloupia orientalis S.-M. Lin et H.-Y.Liang collected from Lingshui, Hainan province has been
confirmed to be a new record in the Hainan province through morphological observations, development of repro-
ductive structures and molecular phylogenetic studies. This species has the following morphological features:
Thallus are gelatinous to cartilaginous in texture; cortex is composed of five to six layers of outer moniliform cells
and one to two layers of stellate-shape inner cells; ampullae is composed of only two orders of unbranched filament;

carposporangia distribute in all the cortex except the bottom of thallus.
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