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ABSTRACT Objective: There has been an increasing tendency of HABs which has caused damage to economies in China in recent
decades. Generally, algal blooms are closely associated with a wide variety of physical and chemical factors, but increasing attention has
been gained to the role of biological interactions between these microbes and harmful algae in regulating the population of harmful algae.
This study focuses on the bacterial community associated with S. trochoidea bloom occurred in Dapeng Bay of east Shenzhen in July,
2010, which investigates the processes of algal bloom in a new perspective, and establishes a theoretical foundation for monitoring and
prevention of algal blooms. Methods: The dynamic of the community composition and the function of specific bacterial in this process
had been demonstrated by using T-RFLP, cloning library and principal component analysis (PCA). Results: The bacterioplankton counts
in this study exhibits a clear corresponding response to the of fluctuations S. trochoidea abundance. The species of bacterioplankton
mainly belong to Proteobacteria, Bacteroidetes and Firmicutes. From the point of dynamic changes of bacterioplankton in the processes
of algal bloom, it shows a certain succession, especially in the final stage, changes of principal component of bacterioplankton
community are particularly significant. Considering the value of significant bacteria, y-Proteobacteria which belongs to the Alteromonas
sp. always has a high abundance, and its proportion in the whole community decreases in the last stage of HABs. Therefore, the increase

of the other significant species may be lead to the distinct of HABs. Conclusion: In the present study, based on the analysis of microbial
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community structure and diversity characteristics by using T-RFLP, we demonstrate that the bacterioplankton community change accordi-
ng to the development of HABs. The results show that change of the abundance of algae in HABs can affect the composition of bacteriop-

lankton communities. In contrast, the adaption of the bacterial community can change the surroundings enviroment of algae related to

HABs which affects the processes of algal bloom further.
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Table 2 Polymerase chain reaction conditions of bacterial fluorescence primer

PCR cycling condition

ddH,0: 17.5 pL
2 x GC buffer I: 25 pL
dNTPs: 4 pL

Template: 1 uL

1) Pre-denaturation: 95 C 5 min
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3) Annealing: 56 C 30's
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Table 3 Planktonic bacterial community abundance index (S), Evenness (E), Shannon-Weiner diversity index (H') and Simpson's diversity index (D')

No. S H' D'

El 20 0.691 2.070 0.7707
E2 19 0.787 2316 0.8622
E3 19 0.813 2.394 0.8769
E4 20 0.824 2.470 0.8826
ES 22 0.798 2.465 0.8828
E6 23 0.750 2.351 0.8595
E7 41 0.814 3.021 0.9081
E8 20 0.806 2415 0.8752
E9 27 0.853 2.812 0.9155
E10 16 0.853 2310 0.8425
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Table 4 Identification of key and dominant bacterioplankton T-RFs by in silico restriction digestions of 16S rRNA clone library

Sizes of T-RF(bp) Closest match BLAST Phol ‘< branch #of
] o ylogenetic branc
Observed Predicted (GenBank accession no.) identity ¢ clones
Macrococcus brunensis
58 61 (EU373366) 99% Firmicutes 77
Uncultured alpha proteobacterium clone D13W_116
60 61 (HMOS7770) 100% Alphaproteobacteria 9
Uncultured Rhodobacteraceae bacterium clone XA3B09F
67 67 (HQ270257) 97% Alphaproteobacteria 100
Uncultured alpha proteobacterium clone D8W_12
78 78 (HMO57708) 99% Alphaproteobacteria 58
Uncultured bacterium clone CEP-DCM-85
79 81 (GUOS1814) 99% Alphaproteobacteria 66
Uncultured bacterium clone S25_844
83 82 (EF574500) 99% Alphaproteobacteria 112
Uncultured bacterium clone CEP-DCM-4
93 93 (GU061836) 99% Deltaproteobacteria 87
Uncultured bacterium clone S25_ 883
96 96 (EF574539) 98% Flavobacteriia 33
Uncultured bacterium clone SW-Oct-59
97 98 (HQ203776) 99% Sphingobacteriia 10
Uncultured Bacteroidetes bacterium clone A13W_155
100 103 (HMO57636) 99% Bacteroidetes 92
uncultured Alteromonas sp.clone M26-022
205 207 (AMO41178) 99% Gammaproteobacteria 61
Uncultured bacterium clone MF-July-150
206 207 (HMS91414) 96% Gammaproteobacteria 71
Uncultured bacterium clone S25_349
207 207 (EF574005) 99% Gammaproteobacteria 41
Burkholderia cenocepacia
210 209 (CP0004SS) 99% Betaproteobacteria 2
Stenotrophomonas maltophilia
212 213 (EU034540) 99% Gammaproteobacteria 1
Coraliomargarita akajimensis
228 229 (CPO01998) 98% Verrucomicrobia 25
Uncultured Bacteroidetes bacterium clone ASW_133
366 366 (HMOS7801) 99% Bacteroidetes 53
Uncultured bacterium clone CE2-DCM-102
368 367 (GU061622) 99% Gammaproteobacteria 78
Uncultured Rhodobacteraceae bacterium clone DS098
513 513 (DQ234181) 99% Alphaproteobacteria 91
Uncultured bacterium JM9_B4
517 523 (EUT9517]) 99% Gammaproteobacteria 36
Uncultured gamma proteobacterium clone ARTE1_245
560 557 (GU230295) 99% Gammaproteobacteria 108
Uncultured bacterium clone S23_1408
567 569 (EF573309) 98% Gammaproteobacteria 67
Uncultured bacterium clone S25 491
572 572 (EF574147) - 99% unknown 32
Ralstonia mannitolilytica
576 576 99% Betaproteobacteria 34

(DQ239898)
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Fig.5 Structural dynamic of dominant bacterial community associated with S.trochoidea bloom
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