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Mining of organisms associated with green macroalgae Ulva spp. for enzymes capable of depolymerizing Ulvan and Cellulose
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1. Introduction:

Algal biomass represents a potential source for production of third generation biofuels. Green macroalgae Ulva spp. is an excellent candidate for biofuel production considering its high polysaccharide content and quick proliferation rate which is responsible for the occurrence of green tides around the world1,2. The various economic and environmental problems which are associated with the occurrence of green tides can be effectively dealt with if efficient technologies for the utilization of these polysaccharides are developed2. This macroalgae has two types of major polysaccharides- Ulvan and Cellulose. Ulvan is an anionic sulfated polysaccharide having a unique composition and not too many enzymes capable of depolymerizing it are known. Cellulose derived from this biomass would be high in salinity owing to its marine origin and hence new salt tolerant enzymes would be needed for its breakdown. This first step towards effective utilization of this biomass would therefore be the discovery of enzymes capable of depolymerizing these two polysaccharides. Keeping this objective in mind the current work focuses on mining organisms associated with this macroalgae for the various enzymes required for the depolymerization of ulvan and cellulose.

2. Material and Methods:

Fresh and rotting Ulva spp. thallus was collected from two sites along Aberystwyth shore, United Kingdom. The thallus was placed on Difco Marine agar directly as well as after vortexing in autoclaved sea water and plates were incubated at 150C for two days. Organisms that appeared on the plate were picked up and subcultured until single colonies were obtained. These organisms were then screened in triplicates for the various enzymes i.e Ulvan lyases, Carbohydrate Sulfatases, Endocellulases, Exocellulases and β-glucosidases which are required to depolymerize the two major polysaccharides ulvan and cellulose present in Ulva spp. using agar based screening assays. Positive organisms were then identified by amplification of the 16S rRNA followed by sequencing. 

3. Significant Results and Discussion:
 
The above work resulted in identification of 29 organisms having one or more of the polysaccharide breakdown activities that they were screened for. These organisms were all gram negative and belonged to various genus such as Vibrio, Halomonas, Cobetia, Pseudoalteromonas, Psychromonas, Moritella, Photobacterium, Winogradskyella, Zymobacter and Alivibrio.  However, none of the organisms have all the five activities present in them indicating that several organisms need to work synergistically for the breakdown of these complex polysaccharides.
4. Conclusions:

Identification of organisms possessing enzymes to breakdown ulvan and cellulose is the first step towards effective utilization of. Ulva spp. biomass. Further work needs to be carried out on these organisms in order to identify the genes that are responsible for these enzymes. This will help us to clone the gene in organisms such as E.coli and B.Subtilis for overexpression and production of these enzyme in larger quantities for large scale conversion of biomass polysaccharides to simple sugars.   
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