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HAS AN IDENTICAL COPY OF THE CODE. 50 WHAT MAKES OUR SKIN CELLS DIFFERENT
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PROJECT
http://www.roadmapepigenomics.org/

Reference Epigenome Mapping Centers
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Epigenetic marks
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http://www.roadmapepigenomics.org/

VizHub @ WashU
(Ting's lab)

UCSC Genome browser mirror site
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Human epingenome browser

 Adopt the UCSC Cancer Browser display style

>

Feature sorter &

Genome heatmap heatmap

Tracks / experiments

>
Genomic coordinate




Data transformation

Step 1: divide genome into bins

Step 3: apply steps 1-2 to multiple level of bins



Database design

- 7oom in Level 1 > Level 2 > s <+ Level 13
<4— Zoom out amB) ovB) (1KB)

# bins: 745 1,480 3,008,235



Database design

—  Zoom in Level 1 l. Level 2 l. L1 . Level 13
<€— Zoom out (4MB) (2MB) (1KB)
# bins: 745 1,480 3,008,235

1 1024 1024*2 1024*3 1024*4 1024*5 (bin number)
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Software implementation

e Server-side
e MySQL
e C, Kent source tree

- CGI, MySQL communication, image rendering
e R

* Front-end
« JavaScript, Ajax



Human Epigenome Browser
*** Displaying genome ***

e start: chrl 1398784
e stop: chrl 1809408

e spanning 401 kb
View current region

Normalize data by (95 percentile of track ¥ | in UCSC genome browser

Histone modification
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Hypothesis test
Get data in tabular format




Human Epigenome Browser
*** Displaying genome ***
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Heatmap coloring

t threshold

—— min Different thresholds

Track max

| 95 percentile of track
(90, 80, 70 percentiles)

i 60 percentile of track




Track selection

Select data tracks (vertical axis)
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Hypothesis test

on bin scores across groups of tracks

= Hypothesis test

» Howto: select a track attribute type to do test.
o E.g. if "DNA methylation" is selected, track scores will be grouped by different type of DNA methylation
experiments and tested.
o Tracks not belonging to "DNA methylation” will not participate in test.
+ Test method: Kruskal-Wallis rank sum test (R function kruskal test).
» Multiple testing correction: false discovery rate ("Benjamini & Yekutieli 2001" method in R function p.adjust)
+ Result display: vertical bar plot of p-values (log10 scaled) is placed beneath the heatmap image and aligned with
it.

' DNA Methylation

' Histone Modification
@ Don't perform test 2 Individual

U Tissue Organ

2 Cell Type

Multiple testing correction
not applied r



Hypothesis test

on bin scores across groups of tracks

sl .'.' '"." | H3K36me3
H3K4mel
| H3K9AC
H3K9me3




Correlation analysis

Track scores & genomic feature density

Track score & genomic feature density correlation analysis

2~ Don't perform analysis

RefSeq gene non-coding RNA transposable elements others

' 3kb promoter < Non-coding RNA gene © DNA transposon 2 CpG island
2 5"UTR = sno/miRNA ' SINE

@ gene body ' LINE

2 3" UTRI JLTR

_ other repeat



Correlation analysis

Track scores & genomic feature density

Histone modification
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Focusing on genomic features
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Focusing on genomic features

All DINS 0 I O

Displayed bins U S —

= Choose genomic features (horizontal axis)

genome  RefSeq gene non-coding RNA transposable elements others
Z genome @ 3kb promoter © non-coding RNA gene © DNA transposon 2 CpGisland
“5"UTR 2 sno/miRMNA ' SINE
' gene body ' LINE
_ exon O LTR
Zintron o other repeat

' 3'UTR



Problem to solve

« Data transformation
» Database design
« Comments and suggestions are appreciated



Future work

» A focus on transposable elements

« Carry TF binding sites around
» Shape the landscape of mammalian regulatory network

MER41B family consensus sequence

=cale 288 bases| |
MER41E Sal 1@a| 158a| zaa| zsal e8| z5a| 40a| 45a| Saal ssal caal
-T-T- el _stimulated_HI 149

igaa _ t_unstimulated_HZ8151

Unstimulated




Future work: a browser for
transposable elements

Zoomin | | Zoomout | | <<< | [<< | |<| |2 | [>>]| | >>=> Track height: |10 v | pixels | submit

« Adapt the code of epigenome browser
 Family centric view

 Reprocess REMC epigenome dataset, display on this browser
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