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Studies of the compounds found in marine sponges and soft 
corals from Sanya Bay to understand their antibacterial, 
antifouling and pharmaceutical properties. 

Up to now, about 55 per cent of marine compounds have been isolated from 
marine sponges and soft corals. Many of these compounds have antibacterial, 
antifouling, pharmaceutical activities. 

Our studies showed that the marine bacteria and fungi associated with 
sponges and soft corals could be the true producers of bioactive substances 
discovered from sponge tissue extracts. The successful identification of those 
compound-producing bacteria and fungi paves the way to address the “supply 
problem” of raw materials in drug production.  On the other hand, the 
interaction between marine sponges  and corals and microbes can serve as a 
good model system for studying the molecular signals and bioactive 
substances that render colonisation-relevant traits in other microbial or 
multicellar biota. 

Overall, through joint effort of both side, we found that 1) sponge and soft-
coral-associated bacterial communities differed among sponge species; 2) 
antifouling compounds from marine sponges and soft-corals are highly 
diverse; 3) sponges and soft corals from the South China Sea are still a good 
source for discovering novel chemical compounds (but may not be bioactive); 
and 4) microbes associated with sponges and soft-coral are good sources of 
bioactive compounds.   Our studies were the first in a planned series of 
studies on antifouling compounds from the South China Sea. 

 
Research Outcome 

• Over 80 chemical compounds including about 20 novel compounds 



have been isolated, purified and structurally identified from marine 
sponges, soft corals, gorgonians, and mangrove plants.  The main 
results have been published in international journals.  
 

•  Using a bioassay-guided purification process, we have identified many 
anti-microbial and anti-larval settlement compounds. Several of these 
compounds are clearly antifouling agents and have been included in 
patent applications.  
 

• Several novel polyoxygenated steroids and known steroids have been 
isolated and purified from the South China Sea gorgonian and those 
with potential anti-tumor functions are currently under further testing.  
 

• Antifouling compounds that are originally extracted from sponge 
tissues from the Sanya coastal area have also been isolated from 
marine fungi and bacteria associated with particular sponges.  This is 
the first set of studies to show the direct involvement of defensive 
compounds production of marine microbes associated with marine 
sponges.  
 

•  Optimal conditions for compound production by marine microbes has 
been investigated in this study and we found that both physical and 
chemical culture condition can affect compound production and 
microbial growth substantially.  The optimal condition for microbial 
growth often mismatches the optimal condition for chemical compound 
production.  
 

• In this study, we further confirmed that marine microbes are better 
sources of compound production as it is impossible for us to harvest 
sufficient marine sponges and soft corals for production of active 
compounds at large amounts, even without considering the impact of 
large-scale harvesting on the natural environment.  Therefore, we 
argue that future effort must be placed on isolation and purification of 
bioactive compounds from marine microbes instead of marine macro-
organisms.  
 

•  Through this study, we have developed a large culture collection of 
marine bacteria and fungi isolated from marine sponges and soft corals 
from the  South China sea area, which will serve as goldmine of future 
exploration of marine bioactive compounds. 
 

• Many marine bacteria isolated from sponge surfaces are quite unique 
and novel.  In fact, the possibility that bacteria isolated from sponge 
surfaces are/were novel bacterial species and genera was much higher 
than those isolated from ambient environments.  
 

• In this study, we have provided training to graduate students and 
postdocs in the South China Sea Institute of Oceanology, CAS in the 
area of antifouling and antimicrobial assays, while my own students 
learned a lot from their side on chemical structure elucidation and 



identification.  
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