R IRE REPORTS

RS BELARMNEES ZHES
RS, THE, kR, % K, fhE

(1. , 266042; 2.
266071)

BE: ELAFL. REFES U EERGHNEFHTRAFAE, ERR 36O ESR, SEAH LS
BAERAT T #mey R, SREF, TRENHAEEE. Kb BE. "TREBRESINLEHH —
KA, RIASHARRZANFFAR, REEHRFRASTRAAFO Tk, NEEFRFT LSBT rbel A
B KB, FHEATT AP0, AR rbel RABE LT H5F RGN, ARG FLERR S AR
ATT 2G50, &REY, KR RFGLEHERARIT S HM, 555 GenBank F LRE g4
e 16 NEELARRL, AF S, MEFRE I NEROILEERZIRR G SHK, SFER—
B 0K o R I B AR 64 B, M FF 18] S AR,

X8R L AES, &k rbel KR T ET; SHMK

HEHES: P745 XEKFRIRED: A XEHS: 1000-3096(2013)02-0022-08
, 760 4400 ,
s R c (cox ) (8] 1,5-
(rbcl) 1
RNA (Ribosonal RNA gene, rDNA)
[1-31, (Internal Transcribed Spacer, ITS) [%
; rbcL
(Phycoerythrin, PE) ,
[4-6] (1] rbel
2000 , Wyman /2
s rbeL 1,5-
(RubisCO) )
, (3] rbcL
( e 79) R
2009 U9 rbeL
[7]
, , 43 rbeL ,
36 ,
[7]
2003 , “DNA ”——Paul Hebert
:2012-05-18; :2012-08-26
DNA (DNA barcoding) ) : (31000135);
(11-3-1-5-hy, 11-2-4-3-(5)-jch)
DNA (1979-), ,
DNA , E-mail: liangchw117@126.com

22 /2013 /37 / 2



R kE REPORTS

1 AR %
1.1 HRHRE

2010  3~4
( )

1 36
(QD-001~QD-017),
(YT-001~YT-010)

122.0°

(WH-001~ WH-009)

120.0°
38.0° ﬂ 5
N

121.0° 123.0°E

39.0° H

40.0° ﬂ

Fig. 1 Locations of sample collection sites

1.2 EEHAXEL DNA #RIR
3,

(DP320)
DNA [
1.3 rbcl K BEW T3

DNA ,
rbcL

PCR
rbcL

: Ti(5'-GCNAAAATGGGNWAYTGGGAYGC-3")
T,(5'-TTAAGNTAWGAACCYTTAACTTC-3"),

: 95 4 min; 94 45s,
50 45 s, 72 2 min, 4 95
30 s, 56 30 s, 70 2 min, 25

72 10 min; 4

>

pMD18-T ,

B

1.4 #IEHA
rbel

ncbi.nlm.nih.gov)

CLUSTAL X el
19

rbel

MEGA 5.0
(ML)

nica

(MP)

1000 [18]

PCR 1.0%

TOP10,

NCBI (http://www.
BLAST

NCBI
rbcL R
Ulva califor-
1
(NJ)

5

[17]

(bootstrap)

, 2
2.2 rbel ) 4%FAE
PCR rbeL
695bp, BLAST
20 rbcL , 1400 bp
Clustal X  BioEdit
rbcL
97%, ,
19 rbeL s 5
BioEdit ,
(
6) QD-001 WH-003 rbeL
694bp, 647bp , 93.2%,
19 YT-004
QD-012 , 567bp ,
rbcL
23

Marine Sciences / Vol. 37, No. 2 /2013



x1
Tab.1

HRkE REPORTS

ERFIIMERS KRR

Accession numbers and sources of selected RbhcL sequences

AF388571.1
GU168534.1
DQ095814.1
AF321113.1
GU168535.1
GQ338146.1
FN400862.1
EU349215.1
AF257383.1
AF254153.1
HM573544.1
DQ787586.1
EU567345.1
HM573579.1
DQ458954.1
GQ252492.1
EU349111.1
PCU21700
AB383122.1
AY422515.1

Ahnfeltiopsis flabelliformis
Grateloupia asiatica
Gracilaria textorii
Caulacanthus okamurae
Grateloupia catenata

Besa papillaeformis
Gracilaria vermiculophylla
Dudresnaya verticillata
Membranoptera tenuis
Acrosorium polyneurum
Polysiphonia sp. 3 DWF-2011
Gelidium amansii
Gracilariopsis chorda
Polysiphonia morrowii
Ceramium tenerrimum
Odonthalia floccosa

Jania natalensis
Plocamium coleorhiza
Lomentaria hakodatensis

Ulva californica

, besa

5

, Gracilariopsis

24

Fig.2 The morphological pictures of red algae samples from Yantai sea area (Bar is 0.5 cm)
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3 ( 0.5 cm)
Fig. 3 The morphological pictures of red algae samples from Weihai area (Bar is 0.5 cm)

4 ( 0.5 cm)
Fig. 4 The morphological pictures of red algae samples from Qingdao area (Bar is 0.5 cm)
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Tab.2 The morphological characteristics of red algae samples
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Fig. 7 Phylogenetic trees inferred from rbcL genes using neighbor-joining method
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The identification and diversity analysis of red alga in partial
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Abstract: There is a wide variety of red alga, which have great economic values and development prospects. In this
study, we analyzed 36 algal samples collected at the intertidal areas in Qingdao, Weihai and Yantai, Shandong
province, using morphological methods and molecular techniques. The results of morphological observation re-
vealed that the red algal samples displayed the difference in color, size, shape of thallus and other morphological
characterization. At the same time, using the method of molecular systematics, rbcL genes were isolated from the
samples and used to reconstruction the evolutionary tree to analyze the genetic relationship and diversity among the
samples. The results revealed the collected samples have a closer relationship with 16 genera reported in the Gen-
Bank. The samples collected from Qingdao, Weihai and Yantai presented the difference in the diversity. The results
also showed a good diversity between species within genera.
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