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Fig. 1 BBGA-9003 structure under the microscope
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Fig. 2 Scanning electron microscopy results of BBGA-
9003 algae species (The white arrows shows the position of
thorn holes )
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Table 1 The highly homologous sequences downloaded from GenBank

e AR o U5 b GenBank % 3¢5 BHER ARABL 2
Species Strains Origins Accesstion No. Query cover (%) Ident (%)
P. cordatum D5 Chesapeake Bay, USA MH976700. 1 100 99. 39
P. cordatum PmK The Adriatic Sea,Italy MH976699. 1 100 99. 39
P. minimum D-127 Tongyeong, Korea JX402086. 1 100 99. 39
P. minimum CCMP 1392 Long Island Sound, USA DQ336060. 1 100 99. 39
P. minimum — — AY803740. 1 100 99. 39
P. minimum PmiPrMu21l Geoje,Korea AY421791. 1 100 99. 39
P. minimum PMDHO01 The East China sea DQO028763. 1 100 99. 39
P.minimum — — AJ415520. 1 100 99. 39
P. minimum PmS1 Mediterranean Sea ,Sete Y16238. 1 100 99. 39
P. shikokuense — — AB781324. 1 100 98. 90
P. donghaiense — The East China sea DQ336054. 1 100 98. 90
P. dentatum CCMP 1517 — AY803742. 1 100 98. 90
P. minimum CCMP696 Long Island Sound, USA FJ587221.1 98 99. 38
P. cordatum BAL The Baltic Sea MH976698. 1 100 98.78
P. donghaiense — — AJ841810. 1 100 98.78
P. donghaiense MABT-1 The East China sea KF032443. 1 100 98. 66
BBGA-9003
16

P.minimum (Y16238.1)
P.minimum (F1587221.1)
P.minimum (JX402086.1)
P.cordatum (MH976700.1)
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P.minimum (AY803740.1)
P.minimum (AY421791.1)
P.minimum (AJ415520.1)
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P.minimum (DQ336060.1)

P.donghaiense(DQ336054.1)

P.shikokuense (AB781324.1)
98| P.dentatum (AY803742.1)
20 P.donghaiense (KF032443.1)

36 | P.cordatum (MH976698.1)

65 P.donghaiense (AJ841810.1)
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B3 AR TR TSR ER P& R E W
Fig. 3 Phylogenetic tree based on DNA sequences of Prorocentrum species using adjacency method
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Table 2 Genetic distance matrix among different species and strains of Prorocentrum

i R

No. Species Registration No.

2 3 4 5 6

8 9 10 11 12 13 14 15 16 17

MH976700. 1

MH976699.1 0.000 0

AY803742.1 0.005 6 0.005 6

KF032443.1 0.007 0 0.007 0 0.001 4

AJ841810.1 0.007 0 0.007 0 0.001 4 0.002 8

DQ336054.1 0.005 6 0.0056 0.0000 0.001 4 0,001 4
AJ415520.1  0.000 0 0.000 0 0.005 6 0.007 0 0.007 0 0.005 6
Y16238. 1

P. cordatum
P. cordatum
P. dentatum

P. donghaiense

1

)

3

4

5  P.donghaiense
6  P.donghaiense
7 P. minimum
8 P. minimum
9 P. minimum
10 P. minimum
11 P. minimum
12 P. minimum
13 P. minimum
14 P. minimum
15 P. shikokuense
16 BBGA-9003 —
17 P. cordatum

0.000 0 0.0000 0.0056 0.007 0 0.007 0 0.005 6 0.000 0

AY803740.1 0.000 0 0.000 0 0.005 6 0.007 0 0.007 0 0.005 6 0.000 0 0.000 0

AY421791.1 0.000 0 0,000 0 0.005 6 0,007 0 0.007 0 0.005 6 0,000 0 0.000 0 0,000 0

FJ587221.1 0.000 0 0.000 0 0.0056 0.007 0 0.007 0 0.0056 0.000 0 0.0000 0.0000 0.000 0

DQ336060.1 0.000 0 0.0000 0.0056 0.007 0 0,007 0 0.0056 0.0000 0.000 0 0.0000 0.0000 0.000 0

1X402086.1  0.000 0 0.000 0 0.0056 0.007 0 0.007 0 0.0056 0.000 0 0,000 0 0.0000 0.0000 0,000 0 0.0000

DQ028763.1 0.000 0 0.000 0 0.0056 0.007 0 0.007 0 0.005 6 0,000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AB781324.1 0.005 6 0.0056 0.000 0 0.001 4 0.0014 0.0000 0.0056 0.0056 0.0056 0.0056 0.0056 0.0056 0.0056 0.005 6

0.002 8 0.0028 0.008 4 0.009 8 0.009 8 0.008 4 0.0028 0.002 8 0.002 8 0.0028 0.002 8 0.0028 0.0028 0.002 8 0.008 4
MH976698.1 0.007 0 0.007 0 0.001 4 0.002 8 0.0000 0.0014 0.007 0 0.007 0 0.007 0 0.007 0 0.007 0 0.007 0 0.007 0 0.007 0 0.001 4 0.009 8
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Identification of a Prorocentrum Species from an Aquaculture
Area in Beibu Gulf of Guangxi during a Harmful Algal Bloom:
Base on 18S rDNA Sequence

QIN Xianling' , CHEN Xianyun', LIU Mingzhu®, YU Qing', YA Hanzheng', ZHU Donglin',
WANG Yibing’ , CHEN Bo', LI Pengfei'*

(1. Guangxi Key Laboratory of Marine Environmental Science,Guangxi Academy of Sciences.Nanning,Guangxi,530007,Chinaj;
2. Guangxi Key Laboratory for Marine Biotechnology, Guangxi Institute of ceanography, Beihai, Guangxi, 536000, China;
3. School of Marine Sciences and Biotechnology.Guangxi University for Nationalities, Nanning, Guangxi, 530006 , China)

Abstract: The highly conserved ribosomal 18S rDNA sequence can be used to identify phytoplankton species
quickly,economically and accurately. In the summer of 2018, the algal bloom caused by Prorocentrum (Pyrro-
phyta) happened in a prawn cultivation area in the Beibu Gulf of Guangxi,and the dominant species density of
algal bloom was 5.5>X10° cells « L™ '. To identify the species of this alga, morphological observation and se-
quence analysis and identification method were used. The ribosome 18S rDNA sequences of this
Prorocentrum were cloned and then sequenced for further identification. The results showed that,in the mor-
phological aspect.most of Prorocentrum (No. BBGA-9003) cells obtained by the isolation and culture resem-
bled a heart shape or an ovate shape,and a small number of cells were approximately triangular, with two fla-
gella, and the cell length and width were respectively (16. 554 1. 42) pm and (13, 84 = 1. 86) pm. This
Prorocentrum was sequenced by 18S rDNA gene and analyzed by BLAST, the result showed the
Prorocentrum series had high homology with 56 strains of different Prorocentrum species in GenBank, and
clustered on a large branch of the phylogenetic tree with different sources of P.minimum. The genetic dis-
tance from each Prorocentrum minimum was smaller than the genetic distance between other species. There-
fore,from the perspective of molecular biology,the species belonged to P.minimum , and the occurrence of
such algal blooms meant an increase in the diversity of harmful algal blooms in the Beibu Gulf aquaculture ar-
ea. This study provides an experimental basis for the identification of marine phytoplankton species by 18S
rDNA sequencing,and also provides basic data for the prevention and control of harmful algal blooms in aq-
uaculture areas in Beibu Gulf.

Key words: Beibu Gulf,aquaculture area, Prorocentrum minimum ,18S rDNA, molecular identification
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