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These Two Mice are Genetically Identical and the Same Age

DNA METHYLATION

While pregnant, both of their mothers were fed
Bisphenol A (BPA) but DIFFERENT DIETS:

The mother of this mouse The mother of this mouse

received a normal mouse | received a diet supplemented

diet with choline, folic acid,
betaine and vitamin B12

Queen Bee Larvae: Queens are raised in specially constructed cells

High Nurtured Low Nurtured
called "queen cups,” which are filled with royal jelly.

Queen

These mothers come from a long line of inbred rats, so their genomes are highly
similar. But they care for their pups very differently.
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These Two Mice are Genetically Identical and the Same Age

DNA METHYLATION

Genes inactivated by DNA methylation

While pregnant, both of their mothers were fed
Bisphenol A (BPA) but DIFFERENT DIETS:
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DNA METHYLATION

¢ global methylation

% (except CpG islands)
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METHYLATION LANDSCAPE IN MARINE INVERTEBRATES
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Why are only a subset of genes methylated?



METHYLATION LANDSCAPE IN MARINE INVERTEBRATES
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Enrichment level in MBD-Seq library
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CpG O/E

(modified from Gavery and Roberts 2010)

Predicted degree of DNA methylation

Roberts and Gavery 2012
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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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MARINE INVERTEBRATES

Nucleosome
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Bogan et al; Gene Histone Modification DNA Methylation
regulatory roles of DNA .s

methylation during R " Y

transgenerational plasticity
in the sea urchin Strongylocentrotus purpuratus
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Other Metabolic Processes
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Temperature Alters
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Temperature Alters
CpG Methylation
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Population DNA Methylation
Patterns Persist in Transplant
Experiment
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MARINE INVERTEBRATES

ALTERS THE PHENOTYPE (WITHOUT CHANGING DNA CODE); HERITABLE 3

What about within generation? Priming?

DNA Methylation

CAN BE INDUCED WITH THROUGH ENVIRONMENTAL ALTERATION
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Gurr et al; Environmental Trigg et al; Exploring the
learning in a tolerant tolerance of Pacitic
commercial clam: Insights geoduck to low pH through
from phenotypic and comparative physiology,
subcellular adjustments to genomics, and DNA

hypercapnia seawater methylation
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Genetic Differentiation exists IR 1 6
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Table 2: Genes that contain loci in which methylation status is associated with oyster size (SALs)

Uniprot
Accession | Gene Name |Protein Name

Q5wWo0Q7 USPL1 ISUMO-specific isopeptidase

-
vvvvvvv

Q15937 ZNF79  [zinc finger protein 79
Q9QXV3 Ing1 linhibitor of growth family, member 1
Q23551 unc-22 Twitchin
A4lI09 eif3a leukaryotic translation initiation factor 3 subunit A
Q3UCV8 Otulin |Ubiquitin thioesterase otulin
Q28185 pocia IPOC1 centriolar protein A

Q8BGS3 Zkscan1  [zinc finger with KRAB and SCAN domains 1

Q8BFY9 Tnpo1 transportin 1

H2Qll6 RANBP2 |E3 SUMO-protein ligase

.....

Q14315 FLNC lﬁlamin C

........

Silliman and Spencer
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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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