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Abstract

Abstract

Marine sponge Mycale sp. is the potential source of natural bioactive products.
Accumulating evidences indicate that the origin of bioactive compounds in marine
sponges may be symbiotic microorganisms, or a cooperative interaction between
sponges and associated microorganisms. Mycale sp. is widespread in the coastal
region of Fujian sea area, and is a dominant marine sponge species. So, mining the
resource of sponge-associated microorganisms and seeking the bioactive product,
have become the research focus. The aim of this study was to confirm whether
microbes were present in Mycale sp., to investigate the diversity of NRPSs and PKSs
genes from all isolates, and to determine the potentially useful antimicrobial activities
produced by sponge-associated bacteria. For the first time, 51 bacterial strains were
isolated from Mycale.sp. Phylogenetic analysis of 16S rDNA gene showed that they
belong to Actinobacteria (16 strains), Bacteroidetes (2 strains), y-Proteobacteria(12
strains), a-Proteobacteria (5 strains) and Firmicute (15 strains). Twenty isolates with
antimicrobial activities were mainly clustered within the group of Actinobacteria(9
strains), y-Proteobacteria (7 strains) and Bacillus (4 strains). Among these isolates,
strain HNS054 which showed 99 % similarities with Sreptomyces labedae exhibited
the strongest antimicrobial activities againstGram-positive bacteria (Saphylococcus
aureus MTCC 1430, Bacillus subtilis MTCC 441) and Mbrio species. The screening
of functional genes revealed that 8 Actinobacteria species with antimicrobial activities
possessed NRPS-A or PKS-KS domains, especially genus of Nocardiopsis in
Actinobacteria contain KS as well as A domain. The amplified ketosynthase (KS)
domains were clustered into 4 phyla, including Actinobacteria (7/13), o-
Proteobacteria (3/13), Cyanobacteria (2/13) and Firmicutes (1/13). Most of the KS
domain AA sequences had high homology (>80 %) to type I ketosynthase, but the KS
domain of Nocardiopsis sp. HNS048 has 77 % similarities to type II KS domain of
Burkholderia gladioli. The KS domain of S microflavus HNS049 showed 94 %

similarly to NRPS-type-I PKS fusion protein gene from Sreptomyces globisporus

I



Abstract

C-1027. Meanwhile, the KS domain from N. dassonvillei HNS051, HNS055 and
HNSO058 showed 69 9% similarlyto modular polyketide synthase gene from
Verrucosispora marisAB-18-032.A domains of 8 isolates were grouped into 3 phyla,
y-Proteobacteria (1/8), Actinobacteria (6/8) and Firmicutes (1/8). The NRPS-A gene
of strain HNS052 identified as Nocardia cyriacigeorgica showed 54 % similarities to
Rhodococcus opacus. It implied that HNS052 could have novel NRPS gene
information. Analysis of 16S rDNA-RFLP confirmed that diverse microorganism
exsited in adults Mycale sp., including o, P, y-Proteobacteria, Chloroflexi,
Actinobacteria, Planctomycetes, Cyanobacterium, but the low diversity in larva and
marine environment. Except oo and y-Proteobacteria, other phyla were abundant in
Mycale sp. Among these bacteria, an uncultured bacterium clustered within
B-Proteobacteria exsited in larva and adults of Mycale sp. It indicated it could be the
real symbiotic microorganism of sponge Mycale sp.

Keywor ds: Mycale sp.; symbiotic bacteria; diversity; PKS/ NRPS gene; antibacterial

activity; vertical-transmission
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1.1 BEFEN

4% (marine sponge) BN M ZANRICHEMEZIY), (EHhEk F O&AFAE
T-8 AL, EAEMHAESRGD HA BERMAL, EEEAES KRG A EEE
L&, 29 HUFE YR 115, WG4RT 2 s A AE vy DUSGIR AT IRF I8, A T 27
BB KM R A RS R W E T NI R A R 4 A
(Calcarea) , T iE4n4N (Demospongiae), fif-E 44X (Sclerospongiae) F
INIBUE 4R (Hexactinellida) . 7EARZ 40 DL 84740 (Demospongiae) 1
NE W AfiTE, HETe AL 15000 MiEd, 110 SERR K2 FEPE AT A OB 2
Bl SRIIBRIESZRE, ARRA UK, WRMUAa KK, —Higdhi
WA AR A A i ARG, B RR: ANERWECR, IR, RS2 R R
o RSO W RN, FIKE, B, wi, 46, Relkat
o B 11 RN TARSEYG % R R R A ) WA AR HTEAS .

B 1.1 X& BT ERESMRNES
Fig.1.1 The morphology of sponge from South China Sea
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