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A brief overview of DNA Methylation

@ 5'methylation of cytosine

\CCCGTCAGTAGCGATG
@ typically at CpG dinucleotide TG GGCAGTC ATCGCTAC
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A brief overview of DNA Methylation

@ 5'methylation of cytosine
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Result is a reduction of gene expression (though there are exceptions)
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A brief overview of DNA Methylation

@ 5'methylation of cytosine

ACC?GTCAGTAGCGATG
o typically at CpG dinucleotide TGGGCAGTCATCGCTAC

Result is a reduction of gene expression (though there are exceptions)
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The lllumina 450K Human Methylation Chip

@ Illumina 450K Human Methylation Chip
- Genome Wide: has >450,000 probes (individual CpG sites)
- only recently publications starting to emerge
- analysis needs to catch up
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The lllumina 450K Human Methylation Chip

@ Illumina 450K Human Methylation Chip
- Genome Wide: has >450,000 probes (individual CpG sites)
- only recently publications starting to emerge
- analysis needs to catch up

o DNA is Bisulfite converted, fragmented and hybridised.
o Difference in intensity between meth/unmeth probes gives Beta.

Example Beta Values Plot
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@ Illumina 450K Human Methylation Chip
- Genome Wide: has >450,000 probes (individual CpG sites)
- only recently publications starting to emerge
- analysis needs to catch up

o DNA is Bisulfite converted, fragmented and hybridised.
o Difference in intensity between meth/unmeth probes gives Beta.
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Study Design is Crucial

Need to really think about study design:

@ Same old story: Quality in equals Quality out
- good bioinformatics will never make up for poor lab technique and/or poor
study design
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Study Design is Crucial

Need to really think about study design:

@ Same old story: Quality in equals Quality out
- good bioinformatics will never make up for poor lab technique and/or poor
study design

@ Gender - sex specific methylation patterns

@ Origin of sample (i.e. blood, tissue)

- mixed cell populations

o Case/Control? Paired-samples? Numbers?
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The Biology

Time for the interesting part...

The technology in action
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Investigating Methyation Profiles in Blood Cells

Publicly available data set (6 "healthy’ males) - cell sorted
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Investigating Methyation Profiles in Blood Cells

Publicly available data set (6 "healthy’ males) - cell sorted
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Genome Wide Methylation and Disease Grouping

Cluster Dendrogram

Height
3

2
1
Normal ——
Normal
]
Normal AI
]
_
Normal —\
Disease —I

Normal
Normal
Disease

Disease
Disease
Disease

DNA Methylation 19/11/12 10 / 15



Acknowledgements

(e]e]

Bringing it all together

(oo}

Some Biology

lllumina 450K

[o]e]e)]

Epigenetics Overview

(e]e]

oooe

i)
(©)
&,
O
=

a
>
=
w0
(D)
0
o
)
(D)
=
()
X
=
/
o
90
LLl

sid gy y1z8qe
21d"qyyszoqe
2ud gy velaqe
je0d qy gogsae
2ud™qy " yzoeqe
aud qy yegolqe
aid qy ygesqe
aid-qy” veszqe
aid qy v299qe
a1d"qy” v0s99e

sud™qy"yezsqe
aud gy yesLqe
sud gy yeesqe
21d gy yss.qe
2.d™qy YorLqe

— eud qy yozsae

jsodqy”glsqe

Cluster Dendrogram

isod”qy” gogeqe
wsod qy” gggLqe
sod qy” gzogqe
1sod ™y gz Laqe
isod™qy” gs65qe
je0d qy " g6859e
1sod™qy"govLqe
jsod qy” gesolqe

isod”qy” gszaqe

1sod ™y gezsae
180dqy geszqe
jsod qy” gesLae
js0d qy " g299qe

WbleH

-15 patients pre/post-op gastric bypass (female; abdominal fat tissue)

ESR/Wakefield Obesity Project

e
-
©
-
o
°

helust (*, "complete’)

11/ 15

19/11/12

DNA Methylation

M Benton



Epigenetics Overview lllumina 450K Some Biology Bringing it all together Acknowledgements
[o]e] 000 0000 [ le] [o]e]

Overlaying Genomic Data Sets

ESR/Wakefield Obesity Project:
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ESR/Wakefield Obesity Project:

o multiple layers of genomic data
- mRNA data
- miRNA data
- methylation data
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Overlaying Genomic Data Sets

ESR/Wakefield Obesity Project:

o multiple layers of genomic data
- mRNA data
- miRNA data
- methylation data

@ this allows multidimensional analysis

@ Identified a specific miRNA that is significantly differentially methylated in
abdominal pre vs post

@ the same miRNA shows significant differential expression

@ Pathways analysis indicates that 13 of the top differentially expressed mRNA are
potentially regulated by the above miRNA
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Overlaying Genomic Data Sets

ESR/Wakefield Obesity Project:

o multiple layers of genomic data
- mRNA data
- miRNA data
- methylation data

@ this allows multidimensional analysis

@ Identified a specific miRNA that is significantly differentially methylated in
abdominal pre vs post

@ the same miRNA shows significant differential expression

@ Pathways analysis indicates that 13 of the top differentially expressed mRNA are
potentially regulated by the above miRNA

@ We have identified significant correlations between all layers of data
- suggests strong biological relevance
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Conclusions

@ We have designed and validated a novel QC and analysis pipeline

@ This allows us to demonstrated the utility of high-throughput
methylation technology in terms of disease association
- able to group based on differential expressed methylation profiles

@ Attention to study design will allow increased quality and application
- i.e. multi-cell populations in tissue/whole blood

@ Applying multiple layers of genomic data shows potential to increase
our understanding of complex biological pathways/networks
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