
Symbiodiniaceae diversity re-evaluated: ITS2 pyrosequencing reveals 
unexpected diversity in the Western Indian Ocean

Shallow water hard corals deliver multiple services to coastal communities in tropical 
east Africa. They have served as sources of structural material for building, provide 
habitat for fisheries stocks and provide coastal defense from wave action. These are 
only a few of the key natural services that they provide and so it is in the interest of 
local communities that they remain healthy. A major threat to the health of reef 
building coral is coral bleaching caused, at least in part, by extended periods of higher
than average sea-surface temperatures and insolation. Coral’s resilience to bleaching 
is a complex response that can be attributed to both the coral host and the 
Symbiodiniaceae taxa it lives in symbiosis with. In order to assess the resilience of 
coral communities, it is important to understand the composition of the 
Symbiodiniaceae component inhabiting these important reef building organisms. This 
resilience may be related to the type of Symbiodiniaceae inhabiting a particular coral 
and it has been demonstrated that corals may harbour multiple different 
Symbiodiniaceae taxa. Shallow reef-building coral were sampled from the east 
African coast in Tanzania and South Africa in order to assess the diversity of these 
sensitive organisms, as a pilot study demonstrating the importance of such an 
approach.

Hard corals were sampled from Tanzania in tropical east Africa and from South 
Africa in subtropical east Africa. Whole genomic DNA was isolated and 
Symbiodiniaceae specific primers were used to amplify the ITS2 region. Using next 
generation sequencing methods we then sequenced the amplicons. The resulting data 
was prepared and analysed using MOTHUR, and the final dataset consisted of 
roughly 600 high quality sequences from 320 coral samples. Cladocopium C3 
predominated in the Galaxea sp., Stylophora sp. and Pocillopora sp., whereas Porites 
sp. was dominated by Cladocopium C15 and Seriatopora sp. by Durusdinium D1.   
Twenty-three species of Symbiodiniaceae were reliably detected in the tissue samples 
from these coral species, indicating high diversity of background taxa. This suggests 
potential development of resistance to bleaching which may be attributed to recent 
bleaching events that occurred in 2002, 2004, 2005, 2010 and 2016. However, further 
research involving more comprehensive sampling and long-term monitoring of coral- 
Symbiodiniaceae symbioses in the WIO region is needed to substantiate this. 


