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Fig.1 Inhibition ratio of the epiphytic bacteria isolated from Porphyra spp. on the test microorganisms.

1

Table 1 Antibacterial activity of the epiphytic bacteria isolated from Porphyra spp.

Antibacterial activity

Clones of bacteria

Higher
Medium

Lower

No inhibition

NPyS3 QPkSI DPyGl DSw3 WPhS13 WPhSI4 WPhG2 WPhG3 WPhGS WPySwl WPySw2 WPyS10

NSwl NPys4 NPyGl

NPyG4 DPyG2 DPySI DPyS5 DPyC5 QPyS2 QPyG3 QPkGI WPhSwl WPhSw2 WPhSw4

WPhSw5 WPhSw7 WPyG4 WPhG11 WPhG12

NSw3 NPyS2 NPyG7 DSw2 DPyCl
WPhSI

DPyG3 DPyG4 DPyS2 DPyC6 WPyG3

DPyC4 DPyC7 QPyGl QPkG2 QPkG4 QPkG7 QPKG8 WPhSw6 WPhSwl0
WPhS3 WPhS5 WPhS7 WPhS9 WPhSI0 WPhSI2 WPhGI WPySw3 WPySI WPyGl WPyG2 WPyGS

2 PKSI

Table 2 Antibacterial activity of PKS T positive bacteria

Test microorganism

Antibacterial activity of testing bacteria

WPhG3 WPySwl WPySw2 Amp
Staphylococcus aureus + + + + + + o+ + + + o+ o+ o+
Saccharomyces cerevisiae + + + + +
Bacillus subtilis + + + + 4+ o+ o+
Escherichia coli + + 4+ + + o+ +
Rhizobia + +
Streptococcus pneumoniae + + +
Klebsiella pneumonia + +
Stenotrophomonas maltophilia + +

+”  inhibition zone between 6 mm and 10 mm“ + +”

inhibition zone between 10 mm and 15 mm“ + + +” inhibition zone between 15 mm and 20 mm

+ + + +” inhibition zone between 20 mm and 25 mm each additional 5 mm of inhibition zone add’ + " .

2.2.2 PKSI
16S rDNA

KS

BLAST  http //www. ncbi. nlm. nih. gov

WPhG3 WPySwl ~ WPySw2

PKST KS

9.7%

GenBank

GenBank
98 %

GenBank PKST KS
WPySwl Bacillus  subtilis
ABR19776 9% WPhG3
Bacillus subtilis subsp. subtilis str. 168 98%
Bacillus subtilis subsp.

subtilis str. 168 1997
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2% WPhG3 KS 3 PKS T Bacillus subtilis
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WEySwi ——g——an-da z t B0
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WPy Sw2 ¥ 1—v 120 _
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E?(S}il HESMQK&GIE?WIETHGTG ggg Gambierdiscus toxicus
Wysw2  —kak——— s—a 225
2 PKSI G . toxicus 4
Fig.2 Cluster of amino acid sequence alignment from PKS I positive Bell *

bacteria.
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Fig.3  Neighbor-joining tree based on amino acid sequences. Numbers in parentheses represent the sequences’ accession number in
GenBank . The number at each branch points is the percentage supported by bootstrap. Bootstrap analysis was based on 500 replicates. Scale

indicates 20 % sequence divergence.
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Antibacterial activity of Porphyra spp. epiphytic bacteria
and polyketide synthase I gene screening

Wenya Fang' > Rui Yang' ?*  Peng Zhu' > Yuanyuan Shan' > Xiaojun Yan' 2*
"Key Laboratory of Applied Marine Biotechnology Ningbo University Ningbo 315211 China
2Marine Biotechnology Laboratory Ningbo University Ningbo 315211 China

Abstract Objective Based on the antibacterial analysis we screened Polyketide synthase PKS I gene from the epiphytic
bacteria of Porphyra spp. in order to obtain the PKS I positive strains and detect the potential connection between the PKS
pathway and the antibacterial mechanisms. Methods A total of 31 bacteria with broad-spectrum antibacterial activity were
screened by agar-screening methods. The 16S rDNA and the Ketosynthase gene were amplified from the genome DNA of these
bacteria which were cloned into pMD19-T vector for sequencing analysis. Results Porphyra spp. epiphytic bacteria showed
broad-spectrum antibacterial activity. Three PKS I positive epiphytic bacteria were obtained from Wenzhou rotten Porphyra spp.
samples which had high antibacterial activity. The BLAST results indicated that the Ketosynthase fragments of PKS T from the
strains of WPhG3  WPySwl and WPySw2 shared highest similarity 98% 99% 98% to the strains of Bacillus subtilis subsp.
Subtilis str. 168 NP_ 389602  Bacillus subtilis ABR19776 and Aspergillus carbonarius  AAZ99721  respectively.
Furthermore the phylogenetic analysis based on 16S rDNA sequences indicated that they belonged to the genus of Bacillus .

Conclusion The flora of Porphyra spp. epiphytic bacteria was complex which regulated the phycosphere in many ways. The
PKS T pathway might be a performance of antibacterial function of Bacillus from Wenzhou rotten samples .

Keywords Porphyra spp. epiphytic bacteria polyketide synthase I 16S rDNA  antibacterial activity
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