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Does climate change drive immunological memory in lower marine invertebrates?

All vertebrates possess adaptive immunity-a system that allows new responses to pathogens on the basis of past interactions. 
Adaptive immune systems are considered superior to other immune responses because of “immunological memory” 

which allows the system to learn. Invertebrates, however, are considered simple in structure and function, relying on a less 
advanced system called innate immunity. Herein lies a conundrum-how can simple invertebrates comprising >96% of all animal 
species, be similarly challenged by the microbial world, and yet remain healthy? The answer is that innate immunity preceded 
adaptive immunity in the evolution of immune recognition, and it provides the common thread that ties together immune 
recognition in invertebrates and vertebrates. Describing the repertoire of the innate immune system of extant cnidarians (i.e. 
coral) has both fundamental and applied applications - not only does it provide insight into the “basic immunological tool 
kit” of the common ancestor of all animals, but it may also be important in understanding the global decline of particular 
invertebrates and the survival of others facing climate change. In this study, we discuss the effects climate change is having 
in corals and their symbionts, comparative cell death processes, phagocytic-like cell responses to dysfunctional cells and/or 
disease, and the mechanisms they use to identify foreign bodies. We also explore whether coral have immunological specificity 
and mechanisms for adaptive protective immunity. This has far reaching evolutionary consequences because evidence may 
exist showing immunological specificity and perhaps, even memory. 
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