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Discrimination of Two Red Algae Acrosorium polyneurum and
A. yendoi Using Polymerase Chain Reaction Technique
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The polymerase chain reaction (PCR) technique was used to distinguish from two morphologically similar red
algal species; Acrosorium polyneurum and A. yendoi. Total DNA was extracted by the LiCl method. The
extracted DNA (15 ng) in a 254 reaction volume was amplified by the PCR technique using primers covering
with mitochondrial D-loop gene, nuclear rDNA internal transcribed spacer (ITS), and nuclear rDNA external
transcribed spacer. A. yendoi could be distinguished from A. polyneurum on the producible basis of amplified

ITS fragment of 650 bp.
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Fig. 1. Typical habit of Acrosorium polyneurum
Okamura (A) and A. yendoi Yamada (B).
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Fig. 2. PCR-RFLP analysis of mitochondrial D-loop
gene fragment. (A). PCR amplified product
using mitochondrial D-loop primer set of
{TD-2 and Phe-H. Lane 1, molecular size ma-
tker of 1kb DNA ladder (BRL/Gibco). Lane
2, A. polyneurum. Lane 3, A. yendoi. (B).Res-
triction pattern of PCR amplified DNA frag-
ment. Lane 1, molecular size marker of 1kb
DNA ladder (BRL/Gibco). Lane 2, A. poly-
neurum digested by Bgl 1l. Lane 3, A. yendoi
digested by Bgl/ Il. Lane 4, A. polyneurum di-
gested by Tag |, Lane 5, A. yendoi digested
by Taq L. Lane 6, Undigested PCR amplified
DNA fragment of A. polyneurum.
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Fig. 3. PCR amplified product using nuclear rDNA

ITS primer set of ITS-1 and ITS-4. Lane 1,
molecular size marker of 1kb DNA ladder
(BRL/Gibco). Lane 2, PCR product from te-
mplate DNA (1.5ng) of A. yendoi. lane 3,
PCR product from template DNA (15 ng) of
A. yendoi. Lane 4, PCR product from temp-
late DNA (1.5 ng) of A. polyneurum. Lane 5,
PCR product from template DNA (15ng) of
A. polyneurum.

o] &% 540bp] W§ RFLPE ZAMeH7|Hste 7%
A 82 F F7) o) GAE A48 Cho 1, Dpn |,
Hae 101, Hpa 11, Hsp 9211, Mae 11, Msp 11, Rsa [, Taq |,
Tru 9159 AFEL, A7] 67 ©9E A= Apa
1, Ava I, Bam HI, Bgl 11, Dra 1, Eco RI, Eco RV, Hind 11],
Kpn I, Mlu 1, Mun 1, Nde 1, Pou 1L, Pst 1, Sac 1, Sca 1,
Sma 1, Sph I, Xba 1 2 77] ©9E A 48+& Bst Ell%
BF 3059 AgasrE Hestdr T34 AolAE
Bt I2 dEAdeE 49 72 Q4EE
Taqg 19} §71 670 Q431 Byl 19 AgEL: A4
T vebd patternd Fig. 2BSH Z2°] Tag 19 A% 310
bpet 230bpd FAA HUE, 123 B 1Y A% 270
bp 2719 2709 HHo] FFEEU ¥ FLEL
}

Mz HS —o

FY3A yegh o9 AFEZdT T
%9l fiEEZEz2 o} D-loopd] f4F FALET} )
A o]o) PCR-RFLPHHECZE THASL £ &
A2E LASEI Yl

o83 Z @8 o)ske) AN FAA o) E Hme}
<l #2 @o] AM4xH+e #Meo 58S-ribosomal RNA
genes ¥ ITSY #42 FEL Y8 primer
ITS-1% ITS49) primer setZ A14819E 2% A3E%
Ao BEeE fARY FFo] doA gspo, v
BEYY A 650bpaNY FAASEH Yolur}
(Fig. 3). ©I& primer set®] 7Z7} A3 5399 DNAd
complementary sequence’t ATEA] £& AFEZUY
734 % DNAFZE] Tag DNA polymerased A& &
Ho| F&3}a PCREZ S0 gojubA @& Aog o

2L Hi or o

2 ®
fd & uo

ATLTY 9 FeEEYY T 587

Ak PCR ¥4 23 % annealing €5+ 40T A 68T

of ZAME v Hl@ AHE HYA
FEEZUY A A FFo] vuF
Sdte] AR FEo] dojuA g FFTEEFYY
o] Fdol tS MYyt E IFE 3o T2 A
g FAAY o9 o Ad AFAge F 3 F A7
g2 1996 5E X 98 Atolo] AAE F 1Y AA
MR FYS ZHE HAFY. oldZe PCRY
HReZ A T £7he) 1E S PCRUS-EY A4 #%
2 4A A8 & SISl 2832 primer 1TS-1 F ITS
#7375 285 rDNAS| 5% &% homology’t ¥-& pri-
merZA FEF AHE-S AW primer AB-28 (ATATGC-
TTAAGTTCAGCGGGT) (Steane et al, 1991)3¢) setS
AHEEAE Bfole FE Z5AA /4R FFo ¢
oju}A] ¢49tt} (data not shown).

T ZTY o3y 2 vuSe ol o&HE 9
18S-ribosomal RNA genes X &3l ETS H9+##A
%% 989 primer N primer NS-8¢] primer setZ
AL EE A4e AEFYS Y 2R 44
A9 FEo| dojuba] ghorr

ebA G2 FH2kY ZFo]E WUAEA groupingdt
HAE)H fAAE £ EH 22 RAPD (Ra-
ndom Amplified Polymorphic DNAs) (Silva et al, 1995)
WS AN F 2S PEAe $AREARE By
Lo3tA 2AY Fx YL Aoz 4AA,

g d7s 93
Mo3 Aggdda AxdgdTs SezgaT
A~

Hong, Y.K, $.D. Kim, M. Polne-Fuller, and A. Gibor. 1995,
DNA extraction conditions from Porphyra perforata
using LiCl. ). Appl. Phycol., 7, 101~107.

Kang, J.W. 1968. llustrated Encyclopedia of Fauna and Flora
of Korea, Vol.8. Marine Algae. Samwha Press, Seoul,
465 pp (in Korean).

Kim, Y.S. 1994. Anatomy and taxonomy of three Delesse-
riaceous genera (Ceramiales, Rhodophyta) in Korea.
Master thesis. National Fisheries University of Pusan,
Korea, 54 pp.

Kylin, H. 1924. Studien uber die Delesseriaceen. Lunds



A7 - 494

588 He= -

Univ. Arsskr. N. F. Avd,, 2, 1~111 (in German).

Lee, 1.K. and J.W. Kang. 1986. A check list of marine algae
in Korea. Kor. ). Phycol,, 1, 311~325,

Maggs, CA. and MH. Hommersand. 1993. Seaweeds of
the British Isles. Vol. 1. Rhodophyta, Part 3A, Ceramia-
les. London, 444 pp.

Mikami, H. 1974. On the reproductive organs in Acroso-
rium yendoi Yamada. Bull. Jap. Soc. Phycol., 18, 60~
66.

Mikami, H. 1974. On the character of Acrosorium polyneu-
rum Okamura. Bull. Jap. Soc. Phycol., 22, 149~155.

Mikami, H. 1980. On Acrosorium uncinatum (Tumer) Kylin
(Rhodophyceae, Delesseriaceae) from Japan, Jap. ).
Phycol., 28, 113~116.

Mikami, H. 1988. Studies on Acrosorium flabellatum Ya-
mada (Delesseriaceae, Rhodophyta). Jap. J. Phycol., 6,
3~47.

Mullis, KB. and FA. Faloona. 1987. Specific synthesis of
DNA in vitro via a polymerase-catalized chain reaction.
In Method in Enzymology. Vol. 155, Wu, R., ed. Aca-
demic Press, New York, pp. 335~350.

Okamura, K. 1936. Nippon Kaisho-shi. Kazamashobo, To-
kyo, 964 pp. (in Japanese).

Papenfuss, G.F. 1939. The development of the reproductive
organs in Acrosorium acrospermum. Bot. Notiser., 19
39, 11~20.

Park, JW., Y.C. Cho, B.H. Nam, H). Jin, CH. Sohn, and Y.K.
Hong. 1997. RAPD identification of genetic variation in
the seaweed Hizikia fusiformis (Fucales, Phaeophyta).
J. Mar. Biotechnol. 5. In press.

SN dS - 387

Sambrook, J., EF. Frtsch, and T. Maniatis. 1989. Molecular
Cloning: A Laboratory Manual, 2nd ed. Cold Spring
Harbor Laboratory Press, New York, 18.88 pp.

Silva, W.P.K,, D.S. Multani, B.). Deverall, and B.R. Lyon. 19
95. RFLP and RAPD analysis in the identification and
differentiation of isolates of the leaf spot fungus Cory-
nespora cassiicola. Aust. ). Bot., 43, 609~618.

Steane, D.A., B.A. McClure, A.E. Clarke, and G.T. Kraft.1991.
Amplification of the polymorphic 5.85 rRNA gene from
selected Australian Gigartinalean species (Rhodophyta)
by polymerase chain reaction. J. Phycol., 27, 758~762.

Tan, I.H. and L.D. Druehl. 1996. A ribosomal DNA phylo-
geny supports the close evolutionary relationships
among the Sporochnales, Desmarestiales, and Lamina-
riales (Phacophyceae). ). Phycol,, 32, 112~118.

White T.J., T. Bruns, S. Lee, and J. Taylor. 1990. Amplifica-
tion and direct sequencing of fungal ribosomal RNA
genes for phylogenetics. In PCR Protocols: A Guide to
Methods and Applications. Innis, M.A., D.H. Gelfand,
JJ. Sninsky, and T.). White, eds. Academic Press, San
Diego, pp. 315~322

Wynne, M). 1989. Towards the resolution of taxonomic
and nomenclatural problems conceming the typifica-
tion of Acrosorium uncinatum (Delesseriaceae: Rho-
dophyta). Bri. Phycol. J., 24, 245~252.

Yamada, Y. 1930. Notes on some Japanese algae. ). Fac.
Sci. Hokkaido Imp. Univ., 1, 35~36.

19979 49 2Y H$
19979 6¥ 30¥¢



