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Open Science

• You are free to Share!


• Our lab practices open notebook 
science  

• Data, Preprints, Proposals, Lab Meetings, Web Cams, 
Slidedecks

These slides plus links @  
github.com/sr320/talk-osu-2015

http://github.com/sr320/talk-fiu-2015


Background

Physiology 
How fundamental processes work in aquatic species 



Background

Physiology 
How fundamental processes work in aquatic species 



Background

Physiology 
How fundamental processes work in aquatic species 



Background

Physiology 
How fundamental processes work in aquatic species 

Hormones 
Proteins

Transcriptomes 
Proteomes 
Genomes 
Epigenomes



Background

Physiology 
How fundamental processes work in aquatic species 



Background

Physiology 
How fundamental processes work in aquatic species 

Changing 
Science



modified from

Proteome 
Transcriptome



modified from



modified from



modified from



Today

modified from

1

2



Today

modified from

1

2

3





Genome Resources



Histone Modification

Epigenetics

short RNAs

DNA Methylation



Epigenetics



http://learn.genetics.utah.edu

http://learn.genetics.utah.edu/content/epigenetics/
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DNA Methylation



Non-
Vertebrates?

landscape and function is very different than 
what is observed in vertebrates



Absent in 
several
model

organisms



Function?Oysters?
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7,642,816 CpG dinucleotides with  
at least 5× coverage were examined
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Why are only a subset of genes methylated?
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mosaic
associated with gene bodies 

based on gene function
explanation?
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Family and  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Differentially methylated loci in 
gene bodies could be lethal or 
deleterious, as they would alter 

gene expression.  

Another possibility is that 
differentially methylated loci may 

provide advantageous 
phenotypic variation by 

increasing transposable element 
mobility. 



Assumes some form
of random process  

occurring during  
gametogenesis? 





Summary

• Sparsely (~16 %), mosiac methylated genome  

• Gene body methylation correlated with function 

• DNA methylation patterns are inherited

• DMRs are predominant in transposable elements 



Function?







Theory: Does not influence expression level 
but rather alternative splicing.



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.



Roberts and Gavery 2012
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germline methylation

conventional transcription
5’ UTR promotor

ubiquitously expressed, 
critical genes

Transcriptional opportunities

methyl group

transcript
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Targeted  
Regulation
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Very new data 
Environment and gene expression 

stochastic or targeted 
or ..?

Changes in methylation 
(either direction) 

are more prevalent 
in introns, repeats,  

and  
transposable elements.  
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4 6560 3587

6 7645 4044



Very new data 
Environment and gene expression 

RNA-seq 2 pre 
RNA-seq 4 pre 
RNA-seq 6 pre 
RNA-seq 2 post 
RNA-seq 4 post 
RNA-seq 6 post
mCpG 2 
mCpG 4 
mCpG 6 
mCpG 2 
mCpG 4 
mCpG 6

Predicted methylation is limited.exon (x26)

hypermethylated region (50bp)

hypomethylated region (50bp)



not in this experiment
not even consistent methylation changes at loci level

hypomethylated region (50bp)



more questions…. 
interesting but what is controlling?



Take Home

Oyster genome has a fantastic degree of diversity 
contributing to phenotypic plasticity & adaptation potential. 
- large gene families 
- very high mutation rate (snp/50bp) 
- numerous exons per gene (potential for alternatives) 
- genome full of repeats region 
- high number of transposable elements 
- lack of methylation of transposable suggest mobility 
- family variation of methylation  
- limited methylation environmental response genes 
is associated with spurious transcription 
- inheritance of epigenetic marks as mechanism of improved  
adaptation?
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If true? 

Limb

Photo credit: Flickr, Creative Commons, csessums

Next Steps

Dig into the  
heat-shock data 

Transposable  
Elements 

Consider other 
epigenetic process 
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Open Science

web-native scholarship



Photo credit: Flickr, Creative Commons, speechless

Sharing



Open Data

Open Methods



Open Data
Sharing raw data
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Querying Disparate Datasets





/query
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What genes are associated with epigenetics?

Which genetic markers are associated with  
                            fast growth? 
                            resilience? 
                            disease tolerance?

What genes are associated with immune response?
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Web platform
for collaboration,

analyses, and
sharing is essential
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Open Methods
reproducibility



Data Acquisition  
and Analysis

iterative Open 
Notebook 
Science

http://genefish.wikispaces.com/



Open Notebook Science

... there is a URL to a laboratory notebook that is 
freely available and indexed on common search 

engines. It does not necessarily have to look like a 
paper notebook but it is essential that all of the 
information available to the researchers to make 
their conclusions is equally available to the rest of 

the world. 

—Jean-Claude Bradley 



How 
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github.com/sr320/eimd-sswd

https://github.com/sr320/eimd-sswd


Biology

Environment

Molecular

Data Analysis

eScience

iPlant Galaxy

Notebooks

Rationale

Platforms

Open Science

Data

everything else...

Open Science Philosophy  
Transparency with limited effort 
will try just about anything
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start them young
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