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Abstract 
Macroalgae are diverse group of primary producers and offer indispensable ecosystem service towards bacterial colonization and proliferation in the aquatic biomes. Macroalgae/bacteria interaction are complex in natural biomes and contribute mutually to their growth and biotechnological outcomes. So far, most findings on macroalgae associated bacteria and its secreted enzymes have been limited to nutraceutical applications, with only a few reports for environment remediation applications. Likewise, GO is also reported in the antibacterial domain but rarely reported as bacterial growth enhancer. Here, in this study, inspiration was drawn from the concept of biomimetics and demonstrated growth of Bacillus sp. (macroalgae associated bacteria) with substitution of its associated macroalgae (Gracilaria corticata) by a widely used nanomaterial - Graphene Oxide (GO) for the first time. The findings indicated that the increased wrinkles of GO nanosheet resulted in cell proliferation and adherence without causing mechanical damage to cell membrane. Furthermore, the assembly of GO-marine bacteria was further explored for organic pollutant treatment using methylene blue (MB) as a model dye. FT-IR and LC-MS data elucidated the functional groups involved and analyzed the dye intermediates formed. The degradation results provide breakdown of dye into non-toxic byproducts and rationales for treatment of effluent without generating toxic secondary pollutants. 
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