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Fig.2 Light micrographs and fluorescence micrographs of A. tamarense(LAMB130428)

a: ( ); b: ( ); c:

(

);

99%,



1244

45

3 A. tamarense (LAMB130428)
Fig.3 Scanning electron microscopy and fluorescence micrographs of 4. tamarense (LAMB110535)
a: ( ); b ( ); ¢ ( ); d: ( ) ;e
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1: ;17 I S I S ; Po: ; VP: ; Sp: ; APC: s AP:
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Tab.1 Information of the algae for the ITS sequences used in the phylogenetic analysis
Alexandrium tamarense CCMP1493 HM483851
Alexandrium tamarense ATXMO1 KF034850
Alexandrium tamarense MDQ1096 AM292306
Alexandrium tamarense 04-197-30 FT042686
Alexandrium tamarense CCAPI1119 D0785891
Alexandrium tamarense CCMP115 JF521640
Alexandrium tamarense CNR-OR3 AM292307
Alexandrium tamarens WKS-1 AB006991
Alexandrium tamarense ATBBO1 JF521639
Alexandrium tamarense Kci JQ285849
Alexandrium tamarense IEO-VGO654 AM238650
Alexandrium tamarense SZNO1 AM238652
Alexandrium catenella IEO-709 AJ968683
Alexandrium fundyense CCMP1719 AJ005049
Alexandrium cohorticula 23 AF154224
Alexandrium fraterculus AF0307MIE07 JF521623
Alexandrium insuetum S1 AB006996
Alexandrium lusitanicum AL-1 JF906999
Alexandrium pseudogonyaulax Hl AB006997
Alexandrium taylori — AM296010
Alexandrium affine H1 AB006995
Alexandrium margalefi IEO-VGO661 AM237339
Procentrum micans CCMP694 EU927524
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18SrDNA
GGTCATTTGCACATGTGTAGCCAACTGCATGCTAATGATATTGTGGGCAACTGTAAGCA
TGTATTGCAATGGACTTGCACTTGCCCTGGGCAGCATGATTTGTTTTTCAAGCATGTGT
GCTGTAGCGTGTGATGTGTTGTGTAAACTGTTTGCATTTCTCTAGTTGCTGCAACACTTA
TGTTTTGCAAGGAATGTCTTAGCTCAATAAATGATGAAGAATGCAGCAACATGCAATAT
GCATTGCGAATTGCAGAATTCCGTGAGCTAACAGATGTTTGAATGTTACTTGTACCTTT
GGGATATTCTTGAAGGTTTGCTTGGTTTAATGCAAAGTAGCTTTCATATACATTTAATGC
TGATTAGCATTGTTGTGAACAATAAAGGTCAATGTTTTGCATTGAACCTGGATGTCATAC
AGTTGTTTACAACCTAAACATGGTTTCGTGGGGCAGACCTGTTTCGTCATTTGATGGTT
GATATTTGTAAATGTGCACAACTGGGACAAGCTGAAGACTTGCATATGCTAAGCGTGA
AGTGAAGCACATAAACCTGCTGAATTTAAGCATATAAGTAAGTGGTGAAATTTAAACCA

28SrDNA
4 rDNA ITS
Fig.4 rDNA ITS sequence of the studied strain
(LAMB130428) )
« ” (Atama complex group 1V) 2 rDNA ITS Jukes-Cantor
(LAMB130428) ,
(LAMB110535) rDNA ITS , (LAMBI110535
s Procentrum micans S LAMBI110535) KF034850 HMA483851
Q) ,A. ) ,
tamarense A. catenella A. affine A. fundyense A. JF521639  AB006991 DO0785891
chorticula A. frateraulus JF521640 AM292307 AM238652 AM238650
s 90%, Gu (2013) ,
rDNA ITS 0.127—0.176 AM292306 FT042686
(LAMBI110535) (LAMBI110535) A. ,
tamarense (KF034850) A. tamarense (HM483851) 0.211 0.219 , A. tamarense

“ ”? A. (LAMB110535)  A. catenella (AJ968683)
catenella (AJ968683)  100% , ,

*x2 BIBESKATREZERE rDNAITS F 587 Jukes-Cantor IE 55 %5 f&

Tab.2 Pairwise distance matrix of Jukes-Cantor between different strains used in this study

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 LAMB130428
2 LAMBI110535 0.000
3 KF034850 0.000 0.000
4 HM483851 0.000 0.000 0.000
5 AJ968683 0.000 0.000 0.000 0.000
6 JQ285849 0.000 0.000 0.000 0.000 0.000
7 JF521639 0.127 0.127 0.127 0.127 0.127 0.127
8 AB006991 0.156 0.156 0.156 0.156 0.156 0.156 0.120
9 D0785891 0.159 0.159 0.159 0.159 0.159 0.159 0.117 0.003
10 JF521640 0.159 0.159 0.159 0.159 0.159 0.159 0.117 0.003 0.000
11 AM292307 0.176 0.176 0.176 0.176 0.176 0.176 0.146 0.120 0.117 0.117
12 AM238652 0.176 0.176 0.176 0.176 0.176 0.176 0.146 0.120 0.117 0.117 0.000
13 AM238650 0.176 0.176 0.176 0.176 0.176 0.176 0.146 0.120 0.117 0.117 0.000 0.000
14 AM292306 0.211 0.211 0.211 0.211 0.211 0.211 0.180 0.163 0.159 0.159 0.146 0.146 0.146

15 FT042686 0.219 0.219 0.219 0.219 0.219 0.219 0.180 0.163 0.159 0.159 0.146 0.146 0.146 0.005
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Fig.5 Phylogenetic relationship of Alexandrium species based on rDNA ITS
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Fig.6  A. tamarense distribution in the East China Sea HAB area (in South Zhejiang and North Fujian of China)
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MORPHOLOGICAL-PHYLOGENETIC ANALYSIS AND POPULATION DYNAMICS OF
ALEXANDRIUM TAMARENSE IN THE BLOOM AREA OF THE EAST CHINA SEA

LI Dong-Rong, LU Dou-Ding, DAI Xin-Feng, HE Piao-Xia, XIA Ping, WANG Hong-Xia
(Lab of Marine Ecosystem and Biogeochemistry, Second Institute of Oceanography, SOA, Hangzhou 310012, China)

Abstract We isolated and described Alexandrium tamarense Balech (LAMB130428) from the HAB area of East China
Sea morphologically and phylogenetically in molecular level for taxonomic specifications using light microscopy,
fluorescence microscopy, and scanning electron microscopy. The cell dimension are 21—35um in length with 20—33um in
width. The ITS sequences of strain is 592bp. The phylogenetic tree suggests that the strain is clustered with two strains of
A. tamarense of the South China Sea and A. catenell (a genotype of “Temperate Asian™) in a high bootstrap value (100%).
Morphologically in molecular scope, the strain was confirmed as A. tamarense as a genotype of “Temperate Asian”. Cell
density of 4. tamarense ranges 1.0x10°—1.7x10"cell/L in the areas of South Zhejiang and North Fujian of China. The A.
tamarense population kept increasing while Prorocentrum donghaiense bloom decreasing until the end of May. The
relative high-density area of A. tamarense moved gradually coastward, which is very likely related to the physical driving
forces, such as change of monsoon direction, Taiwan Warm Current invasion, and water stratification as well.

Key words East China Sea HAB area; Alexandrium tamarense; morphological characteristic; phylogeny;

population variation



