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Non-
Vertebrates?

landscape and function is very different than 
what is observed in vertebrates
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Why are only a subset of genes methylated?
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Could STOCHASTIC VARIATION contribute to ACCLIMATIZATION and ADAPTATION? 
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In species that experience a diverse range of environmental 
conditions, processes have evolved to increase the number of 
potential phenotypes in a population in order to improve the 

chances for an individual’s survival.
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#26-1 
Bogan et al; Gene 
regulatory roles of DNA 
methylation during 
transgenerational plasticity 
in the sea urchin Strongylocentrotus purpuratus
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MBD-BSseq

Ocean Acidification  

#2-11 
Venkataram et al; Influence 
of ocean acidification on 
Pacific oyster (Crassostrea 
gigas) DNA methylation
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What about within generation? Priming?
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#2-12 
Gurr et al; Environmental 
learning in a tolerant 
commercial clam: Insights 
from phenotypic and 
subcellular adjustments to 
hypercapnia seawater

#2-10 
Trigg et al; Exploring the 
tolerance of Pacific 
geoduck to low pH through 
comparative physiology, 
genomics, and DNA 
methylation
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Population DNA Methylation
Patterns Persist in Transplant 
Experiment

CpG methylation clustering



Genetic Differentiation exists

no direct linkages between genetic and epigenetic differences

Silliman and Spencer



Phenotype associated loci 
after taking genetics into consideration

Silliman and Spencer
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EPIGENETIC MECHANISMS IN MARINE INVERTEBRATES

SUMMARY

1.   There is a lot we still do not understand with regard to the functional 
role of DNA methylation in marine invertebrates. (If in fact one exists)


2.   We have just begun to look at epigenetic phenomenon in marine 
invertebrates.


3.   Based on numerous within and across generation studies in marine 
invertebrates (ie. priming, transgenerational plasticity) there are exciting 
possibilities to explore on how species can effectively respond to 
environmental change. 
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