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1.1

Chapter 1

Getting started

Citation

1.2

citation("ggbio")

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

To cite package 'ggbio' in publications use:

Tengfei Yin, Dianne Cook and Michael Lawrence (2012): ggbio: an R
package for extending the grammar of graphics for genomic data Genome
Biology 13:R77

A BibTeX entry for LaTeX users 1is

@Article{,
title = {ggbio: an R package for extending the grammar of graphics for genomic data},
author = {Tengfei Yin and Dianne Cook and Michael Lawrence},
journal = {Genome Biology},
volume = {13},
number = {8},
pages = {R77},
year = {2012},
publisher = {BioMed Central Ltd},

Introduction

ggbio is a Bioconductor package building on top of ggplot2(), leveraging the rich objects
defined by Bioconductor and its statistical and computational power, it provides a flexible
genomic visualization framework, extends the grammar of graphics into genomic data, try to
delivers high quality, highly customizable graphics to the users.

What it features

= autoplot function provides ready-to-use template for Bioconductor objects and differ-
ent types of data.


http://bioconductor.org/packages/ggbio
http://bioconductor.org/packages/ggplot2
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= flexible low level components to use grammar of graphics to build you graphics layer
by layer.

= layout transformation, so you could generate circular plot, grandlinear plot, stacked
overview more easily.

= flexible tracks function to bind any ggplot2(), ggbio based plots.


http://bioconductor.org/packages/ggplot2
http://bioconductor.org/packages/ggbio

2.1

Chapter 2

Case study: building your first
tracks

In this chapter, you will learn
= how to add ideogram track.
= How to add gene model track.
= how to add track for bam files to visualize coverage and mismatch summary.

= how to add track for vcf file to visualize the variants.

Add an ideogram track

Ideogram provides functionality to construct ideogram, check the manual for more flexible
methods. We build genome hgl9, hgl8, mm10, mm9 inside, so you don't have download it
on the fly. When embed with tracks, ideogram show zoomed region highlights automatically.
xLim has special function here, is too changed highlighted zoomed region on the ideogram.

library(ggbio)
p.ideo <- Ideogram(genome = "hgl9")
p.ideo

it | Bia D01 BN DRIREDN | B A

library(GenomicRanges)
## special highlights instead of zoomin!
p.ideo + xlim(GRanges("chr2", IRanges(le8, 1e8+10000000)))
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2.2

Add a gene model track

2.2.1

2.2.2

Introduction

Gene model track is one of the most frequently used track in genome browser, it is composed
of genetic features CDS, UTR, introns, exons and non-genetic region. In ggbio we support
three methods to make gene model track:

= OrganismDb object: recommended, support gene symbols and other combination of
columns as label.

= TxDb object: don't support gene symbol labeling.

= GRangesList object: flexible, if you don’t have annotation package available for the
first two methods, you could prepare a data set parsed from gtf file, you can simply use
it and plot it as gene model track.

= EnsDb object: supports gene symbol labeling, filtering etc.

Make gene model from OrganismDb object

OrganismDb object has a simpler API to retrieve data from different annotation resources,
so we could label our transcripts in different ways

library(ggbio)
library(Homo.sapiens)
class(Homo.sapiens)

## [1] "OrganismDb"
## attr(,"package")
## [1] "OrganismDbi"

##

data(genesymbol, package = "biovizBase")
wh <- genesymbol[c("BRCAL", "NBR1")]

wh <- range(wh, ignore.strand = TRUE)

p.txdb <- autoplot(Homo.sapiens, which = wh)
p.txdb
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autoplot(Homo.sapiens, which = wh, label.color = "black", color = "brown",

fill = "brown")
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To change the intron geometry, use gap.geom to control it, check out geom alignment for
more control parameters.

autoplot(Homo.sapiens, which = wh, gap.geom = "chevron")
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To collapse all features, use stat 'reduce’
autoplot(Homo.sapiens, which = wh, stat = "reduce")
41200000 41250000 41300000 41350000

Label could be turned off by setting it to FALSE, you could also use expression to make a
flexible label combination from column names.

columns (Homo.sapiens)

## [1] "ACCNUM" "ALIAS" "CDSCHROM" "CDSEND" "CDSID"
## [6] "CDSNAME" "CDSSTART" "CDSSTRAND" "DEFINITION" "ENSEMBL"
## [11] "ENSEMBLPROT" "ENSEMBLTRANS" "ENTREZID" "ENZYME" "EVIDENCE"
## [16] "EVIDENCEALL" "EXONCHROM" "EXONEND" "EXONID" "EXONNAME"
## [21] "EXONRANK" "EXONSTART" "EXONSTRAND " "GENEID" "GENENAME"
## [26] "GENETYPE" "GO" "GOALL" "GOID" "IPI"

## [31] "MAP" "OMIM" "ONTOLOGY" "ONTOLOGYALL" "PATH"

## [36] "PFAM" "PMID" "PROSITE" "REFSEQ" "SYMBOL"
## [41] "TERM" "TXCHROM" "TXEND" "TXID" "TXNAME"

## [46] "TXSTART" "TXSTRAND" "TXTYPE" "UCSCKG" "UNIPROT"
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autoplot(Homo.sapiens, which = wh, columns = c("TXNAME", "GO"), names.expr = "TXNAME::GO")
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2.2.3 Make gene model from TxDb object

TxDb doesn’t contain any gene symbol information, so we use tx_id as default for label.

library(TxDb.Hsapiens.UCSC.hg19.knownGene)
txdb <- TxDb.Hsapiens.UCSC.hgl9.knownGene
autoplot(txdb, which = wh)
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2.2.4 Make gene model from EnsDb object

An alternative source for gene models are the EnsDb objects from the ensembldb package
that provide gene annotations provided from Ensembl. The ensembldb package provides a
rich filtering system that allows to easily fetch specific information (genes/transcripts) from
an EnsDb. The EnsDb objects provide gene symbol annotations in the column gene_name.
Alternatively, we could use tx_id to label transcripts.

In the example below we plot the gene model of the gene PHKG2. We use a GenenameFilter
to specify which gene we want to plot.

library(EnsDb.Hsapiens.v75)
ensdb <- EnsDb.Hsapiens.v75
autoplot(ensdb, GeneNameFilter("PHKG2"))

12
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We can pass any filter class defined in the AnnotationFilter package with argument which.
Alternatively we can combine filter classes using an AnnotationFilterList or we can pass a
filter expression in form of a formula. Below we pass such a filter expression to the function.

autoplot(ensdb, ~ symbol == "PHKG2", names.expr="gene_name")

13
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We could also specify a genomic region and fetch all transcripts overlapping that region (also
partially, i.e. with a part of an intron or an exon).

## We specify "x" as strand, thus we query for genes encoded on both strands
gr <- GRanges(segnames = 16, IRanges (30768000, 30770000), strand = "x")
autoplot(ensdb, GRangesFilter(gr), names.expr = "gene_name")

14
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Also, we can spefify directly the gene ids and plot all transcripts of these genes (not only
those overlapping with the region)

autoplot(ensdb, GeneIdFilter(c("ENSGO0000196118", "ENSGO0000156873")))

15
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2.2.5 Make gene model from GRangesList object

Sometimes your gene model is not available as none of OrganismDb or TxDb object, it's may
be stored in a table, you could simple parse it into a GRangeList object.

= each group indicate one transcripts

= names of group are shown as labels

= this object must has a column contains following key word: cds, exon, intron, and it's

not case senstitive. use type to map this column. By default,
column.

we will try to parse 'type’

Let’s make a sample GRangesList object which contains all information, and fake some labels.

library(biovizBase)

gr.txdb <- crunch(txdb, which = wh)

## change column to 'model'

colnames(values(gr.txdb))[4] <- "model"

grl <- split(gr.txdb, gr.txdb$tx id)

## fake some randome names

names(grl) <- sample(LETTERS, size = length(grl), replace
grl

## GRangesList object of length 32:
## $L
## GRanges object with 7 ranges and 4 metadata columns:

= TRUE)

16
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

segnames ranges strand | tx_id tx_name gene_id
<Rle> <IRanges> <Rle> | <character> <character> <character>
[1] chrl7 41277600-41277787 + | 61241 uc002idf.3 10230
[2] chrl7 41283225-41283287 + | 61241 uc002idf.3 10230
[3] chrl7 41284973-41285154 + | 61241 uc002idf.3 10230
[4] chrl7 41290674-41292342 + | 61241 uc002idf.3 10230
[5] chrl7 41277788-41283224 x| 61241 uc002idf.3 10230
[6] chrl7 41283288-41284972 x| 61241 uc002idf.3 10230
[7] chrl7 41285155-41290673 * | 61241 uc002idf.3 10230
model
<factor>
[1] exon
[2] exon
[3] exon
[4] exon
[5] gap
[6] gap
[7] gap
seqinfo: 1 sequence from hgl9 genome
$V
GRanges object with 3 ranges and 4 metadata columns:
seqnames ranges strand | tx_id tx_name gene_id
<Rle> <IRanges> <Rle> | <character> <character> <character>
[1] chrl7 41277600-41277787 + | 61242 uc010czb.2 10230
[2] chrl7 41290674-41292342 + | 61242 uc01l0czb.2 10230
[3] chrl7 41277788-41290673 * | 61242 uc01loczb.2 10230
model
<factor>
[1] exon
[2] exon
[3] gap
seqinfo: 1 sequence from hgl9 genome
$C
GRanges object with 9 ranges and 4 metadata columns:
segnames ranges strand | tx_id tx_name gene_id
<Rle> <IRanges> <Rle> | <character> <character> <character>
[1] chrl7 41277600-41277787 + | 61243 uc002idg.3 10230
[2] chrl7 41283225-41283287 + | 61243 uc002idg.3 10230
[3] chrl7 41290674-41290939 + | 61243 uc002idg.3 10230
[4] chrl7 41291833-41292300 + | 61243 uc002idg.3 10230
[5] chrl7 41296745-41297125 + | 61243 uc002idg.3 10230
[6] chrl7 41277788-41283224 * | 61243 uc002idg.3 10230
[7] chrl7 41283288-41290673 * | 61243 uc002idg.3 10230
[8] chrl7 41290940-41291832 * | 61243 uc002idg.3 10230
[9] chrl7 41292301-41296744 * | 61243 uc002idg.3 10230
model
<factor>

17
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## [1] exon
## [2] exon
## [3] exon
## [4] exon
## [5] exon
#  [6] gap
## [7] gap
## [8] gap
## [9] gap
#H# -

##  seqinfo: 1 sequence from hgl9 genome
##

#H ...

## <29 more elements>

We get our example data ready, it meets all requirements, to make it a gene model track
it's pretty simple to use autoplot, but don't forget mapping because we changed our column
names, asssume you store you model key words in column 'model".

autoplot(grl, aes(type = model))

3
AN
k 3

uw ¥0))

i

i
|

|

41200000 41250000 41300000 41350000

ggplot() + geom_alignment(grl, type = "model")

18
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Add a reference track

2.3.1

To add a reference track, we need to load a BSgenome object from the annotation package.
You can choose to plot the sequence as text, rect, segment.

Semantic zoom

Here we introduce semantic zoom in ggbio, for some plots like reference sequence, we use
pre-defined zoom level threshold to automatically assign geom to the track, unless the geom
is explicitly specified. In the example below, when your region is too wide we show text 'zoom
in to see text’, when you zoom into different level, it shows you different details. zoom is a
function we will introduce more in chapter 3 when we introduce more about navigation.

You can pass a zoom in factor into zoom function, if it's over 1 it's zooming out, if it's smaller
than 1 it's zooming in.

Llibrary(BSgenome.Hsapiens.UCSC.hgl9)
bg <- BSgenome.Hsapiens.UCSC.hgl9
p.bg <- autoplot(bg, which = wh)

## no geom

p.bg

19
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zoom in to show data

41200000 41250000 41300000 41350000

## segment
p.bg + zoom(1/100)

seqs
A
C
— G
i} i} i} — T
41279500 41280000 41280500
## rectangle
p.bg + zoom(1/1000)
segs
A
C
| K
. ; ; " &
41279950 41280000 41280050 4128010
## text
p.bg + zoom(1/2500)
seqs
A
GTG GGG GTIG IGATIC GESIG O G G GICIAIAICT C
a G
a T

41279990 41280010 41280030
To override a zemantic zoom threshold, you simply provide a geom explicitly.

Library(BSgenome.Hsapiens.UCSC.hgl9)

bg <- BSgenome.Hsapiens.UCSC.hgl9

## force to use geom 'segment' at this level

autoplot(bg, which = resize(wh, width = width(wh)/2000), geom = "segment")

2.4 Add an alignment track

ggbio supports visuaization of alignemnts file stored in bam, autoplot method accepts

= bam file path (indexed)

20
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= BamfFile object
= GappedAlignemnt object

It's simple to just pass a file path to autoplot function, you can stream a chunk of region
by providing 'which' parameter. Otherwise please use method 'estiamte’ to show overall
estiamted coverage.

fl.bam <- system.file("extdata", "wg-brcal.sorted.bam", package = "biovizBase")
wh <- keepSeqlevels(wh, "chrl7")
autoplot(fl.bam, which = wh)

400 -

300-

Coverage
N
o
o

100-

O-
41000000 41100000 41200000 41300000 41400(

geom 'gapped pair’ will show you alignments.

fl.bam <- system.file("extdata", "wg-brcal.sorted.bam", package = "biovizBase")
wh <- keepSeqlevels(wh, "chrl7")
autoplot(fl.bam, which = resize(wh, width = width(wh)/10), geom = "gapped.pair")

21
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To show mismatch proportion, you have to provide reference sequence, the mismatched
proportion is color coded in the bar chart.

library(BSgenome.Hsapiens.UCSC.hgl9)

bg <- BSgenome.Hsapiens.UCSC.hgl9

p.mis <- autoplot(fl.bam, bsgenome = bg, which = wh, stat = "mismatch")
p.mis

22
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To view overall estimated coverage distribution, please use method 'estiamte’. 'which’ pa-
rameter also accept characters. And there is a hidden value called '..coverage..” to let you do
simple transformation in aes().

autoplot(fl.bam, method = "estimate")

23
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autoplot(fl.bam, method = "estimate", which = paste@("chr", 17:18), aes(y

log(..coverage..

24
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2.5 Add a variants track

This track is supported by semantic zoom.

To view your variants file, you could
= Import it using package VariantAnntoation as VCF object, then use autoplot
= Convert it into VRanges object and use autoplot.
= Simply provide vcf file path in autoplot().

library(VariantAnnotation)

fl.vcf <- system.file("extdata", "17-1409-CEU-brcal.vcf.bgz", package="biovizBase")
vcf <- readVcf(fl.vcf, "hgl9o")

vr <- as(vcf[, 1:3], "VRanges")

vr <- renameSeqlevels(vr, value = c("17" = "chrl7"))

## small region contains data

grl7 <- GRanges("chrl7", IRanges(41234400, 41234530))

p.vr <- autoplot(vr, which = wh)

## none geom

p.vr
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## rect geom
p.vr + xlim(grl7)

41300000

41350000

26
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41234400 41234450

## text geom
p.vr + xlim(grl7) + zoom()

41234500

78690VN

G8690VN

98690VN

ref

- ® O >
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2.6
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You can simply overide geom

autoplot(vr, which = wh, geom = "rect", arrow = FALSE)

Building your tracks

## tks <- tracks(p.ideo, mismatch = p.mis, dbSNP = p.vr, ref = p.bs, gene = p.txdb)

## tks <- tracks(fl.bam, fl.vcf, bs, Homo.sapiens) ## default ideo = FALSE, turned on

## tks <- tracks(fl.bam, fl.vcf, bs, Homo.sapiens, ideo = TRUE)

## tks + xlim(grl7)

grl7 <- GRanges("chrl7", IRanges(41234415, 41234569))

tks <- tracks(p.ideo, mismatch = p.mis, dbSNP = p.vr, ref = p.bg, gene = p.txdb,
heights = c(2, 3, 3, 1, 4)) + xlim(grl7) + theme_tracks_sunset()

tks
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Chapter 3
Simple navigation

We try to provide a simple navigation API for your plot, so you could zoom in and zoom out,
or go through view chunks one by one.

= zoom: put a factor inside and you can zoom in or zoom out
= nextView: switch to next view
= prevView: switch to previous view

Navigation function also works for tracks plot too.

## zoom in
tks + zoom()

2504 read
= o 2007 A
< € 150- c
5 § 100+ — o6
= 50 - j N
0+ didua oMl U et bl B
B T RREEER o G % :
A s a9 s 5
i i . . > G
T RRAES  GF % -
[}
g
N 41250000 41280000 41310000

Try following command yourself.
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## zoom in with scale
p.txdb + zoom(1/8)

## zoom out

p.txdb + zoom(2)

## next view page
p.txdb + nextView()
## previous view page
p.txdb + prevView()

Don't forget x1im accept GRanges object (single row), so you could simply prepare a GRanges
to store the region of interests and go through them one by one.
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Chapter 4

Overview plots

Overview is a good way to show all events at the same time, give overall summary statiics
for the whole genome.

In this chapter, we will introcue three different layouts that are used a lots in genomic data
visualization.

how to make circular plots

411

41.2

Introduction

Circular view is a special layout in ggbio , this idea has been implemented in many different
software, for example, the Circos project. However, we keep the grammar of graphics for
users, so mapping varialbes to aesthetics is very easy, ggbio leverage the data structure
defiend in Bioconductor to make this process as simple as possible.

Buidling circular plot layer by layer

Ok, let's start to process some raw data to the format we want. The data used in this study
is from this a paper. In this tutorial, We are going to

1. Visualize somatic mutation as segment.

2. Visualize inter,intro-chromosome rearrangement as links.

3. Visualize mutation score as point tracks with grid-background.

4. Add scale and ticks and labels.

5. To arrange multiple plots and legend. create multiple sample comparison.

All the raw data processed and stored in GRanges ready for use, you can simply load the
sample data from biovizBase

data("CRC", package = "biovizBase")

layout circle is depreicated, because you have to set up radius and trackWidth manually
with this function for creating circular plot.

32
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We now present the new circle function, it accepts Granges object, and users don't have
to specify radius, track width, you just add them one by one, it will be automatically created
from innter circle to outside, unless you specify trackWidth and radius manually. To change
default radius and trackWidth for all tracks, you simply put them in ggbio function.

= rule of thumb seqlengths, seqlevels and chromosomes names should be exactly the
same.

= to use circle, you have to use ggbio constructor at the beginning instead of ggplot.

You can use autoplot to create single track easily like

head(hgl9sub)

## GRanges object with 6 ranges and 0 metadata columns:
#it seqnames ranges strand
## <Rle> <IRanges> <Rle>
#i# [1] 1 1-249250621 *
##  [2] 2 1-243199373 *
##  [3] 3 1-198022430 *
## [4] 4 1-191154276 *
##  [5] 5 1-180915260 *
#i#t [6] 6 1-171115067 *
G cooooec

##  seqinfo: 22 sequences from hgl9 genome

autoplot(hgl9sub, layout = "circle", fill = "gray70")

\“DQ
S o

Sg g

Hoever, the low level circle function leave you more flexibility to build circular plot one by
one. Let's start to add tracks one by one.
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Let's use the same data to create ideogram, label and scale track, it layouts the circle by the
order you created from inside to outside.

p <- ggbio() + circle(hgl9sub, geom = "ideo", fill = "gray70") +
circle(hgl9sub, geom = "scale", size = 2) +
circle(hgl9sub, geom = "text", aes(label = segnames), vjust = 0, size = 3)
p
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To simply override the setting, you can do it globally in ggbio function or individually circle
function by specifying parametters trackWidth and radius, you can also specify the global

settin for buffer in between in ggbio like example below.

p <- ggbio(trackWidth = 10, buffer = 0, radius = 10) + circle(hgl9sub, geom = "ideo", fill = "gray70") +
circle(hgl9sub, geom = "scale", size = 2) +

circle(hgl9sub, geom = "text", aes(label = segnames), vjust = 0, size = 3)
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Then we add a "rectangle" track to show somatic mutation, this will looks like vertical

segments.

head(mut.gr)

## GRanges object with 6 ranges and 10 metadata columns:
Hugo_Symbol Entrez_Gene_Id Center

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

[1]
[2]
[3]
[4]
[5]
[6]

[1]
[2]
[31]
[4]
[5]
[6]

[1]
[2]
[3]

seqnames
<Rle>

NN R B R

2
NCBI_Bui
<intege

Tumor_Seq_Allelel

ranges strand |
<IRanges> <Rle> | <factor>
11003085 + | TARDBP
62352395 + | INADL
194960885 + | CFH
10116508 - CYs1
33617747 + RASGRP3
73894280 + | C20rf78
1d Strand Variant Classification
r> <factor> <factor>
36 + Missense
36 + Missense
36 + Missense
36 - Missense
36 + Missense
36 + Missense
Tumor_Seq_Allele2
<factor> <factor>
G A
T G
G A

<integer> <factor>
23435 Broad
10207 Broad
3075 Broad
192668 Broad
25780 Broad
388960 Broad
Variant_Type Reference_Allele
<factor> <factor>
SNP

SNP

SNP

SNP

SNP

SNP

4 00 o 4o
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# 4] C T
##  [5] C T
## 6] T C
Y ocooonc

##  seqinfo: 22 sequences from an unspecified genome

p <- ggbio() + circle(mut.gr, geom = "rect", color = "steelblue") +
circle(hgl9sub, geom = "ideo", fill = "gray70") +
circle(hgl9sub, geom = "scale", size = 2) +
circle(hgl9sub, geom = "text", aes(label = seqnames), vjust = 0, size = 3)
p
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Next, we need to add some "links" to show the rearrangement, of course, links can be used to
map any kind of association between two or more different locations to indicate relationships
like copies or fusions. To create a suitable structure to plot, please use another GRanges to
represent the end of the links, and stored as elementMetadata for the "start point" GRanges.
Here we named it as "to.gr" and will be used later.

head(crc.gr)

## GRanges object with 6 ranges and 17 metadata columns:

## segnames ranges strand | individual strl class span
## <Rle> <IRanges> <Rle> | <factor> <integer> <factor> <numeric>
## [1] 18 56258628 * | CRC-4 1 long_range 2104165
## [2] 18 44496014 * | CRC-4 1 long_range 12947165
## [3] 18 45023683 * | CRC-4 0 long_range 13356670
##  [4] 8 52186319 * | CRC-4 0 deletion 268
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#it [5] 8 37328910 * | CRC-4 0 inter_chr NaN
## [6] 8 35575394 * | CRC-4 0 inter_chr NaN
#i#t tumreads normreads genel gene2

## <integer> <integer> <factor> <factor>

#it [1] 491 2 MC4R ZCCHC2

#it [2] 265 0 KIAA0427 CDH20

## [3] 238 0 DYM ZCCHC2

## [4] 94 0 PXDNL PXDNL

#it [5] 56 0 ZNF703 PAK7

#it [6] 53 0 UNC5D RALGAPB

## sitel

## <factor>

## [1] IGR: 69Kb before MC4R(-)

## [2] Intron of KIAAQ427(+): 4Kb after exon 8
## [3] Intron of DYM(-): 14Kb after exon 13

## [4] IGR: 208Kb before PXDNL(-)

## [5] IGR: 344Kb before ZNF703(+)

## [6] Intron of UNC5D(+): 3Kb after exon 4

#i#t site2
#i# <factor>
## [1] Intron of ZCCHC2(+): 222bp before exon 4
## [2] IGR: 134Kb before CDH20(+)

## [3] Intron of ZCCHC2(+): 854bp before exon 9
## [4] IGR: 208Kb before PXDNL(-)

#i#t [5] Intron of PAK7(-): 11Kb after exon 4

## [6] Intron of RALGAPB(+): 839bp after exon 15

## fusion quality score BPresult
## <factor> <numeric> <numeric> <integer>
## [1] - 1.000000 491.0000 -1
# o [2] - 0.994412 263.5191 1
## [3] Protein fusion: in frame (ZCCHC2-DYM) 1.000000 238.0000 1
##  [4] - 1.000000 94.0000 -1
##  [5] - 0.974021  54.5452 1
#i#t [6] Antisense fusion 1.000000 53.0000 1
#i#t validation_result to.gr rearrangements

## <factor>  <GRanges> <character>

## [1] not_subjected to_validation 18:58362793 intrachromosomal
## [2] not_subjected to_validation 18:57443167 intrachromosomal

## [3] somatic 18:58380361 intrachromosomal
## [4] not_subjected_to_validation 8:52186587 intrachromosomal
## [5] somatic 20:9561906 interchromosomal
## [6] not_subjected_to_validation 20:36595752 interchromosomal
GH ceemce-

## seqinfo: 22 sequences from an unspecified genome

Here in this example, we use "intrachromosomal" to label rearrangement within the same
chromosomes and use "interchromosomal" to label rearrangement in different chromosomes.

Get subset of links data for only one sample "CRC1"
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gr.crcl <- crc.grvalues(crc.gr)$individual == "CRC-1"]

Ok, add a "point" track with grid background for rearrangement data and map 'y’ to variable
"score", map ‘size’ to variable "tumreads

## manually specify radius

p <- p + circle(gr.crcl, geom =

point", aes(y
color = "red", grid = TRUE,
p

rescale the size to a proper size range

score, size = tumreads)
radius

30) + scale_size(range

=c(1l, 2.5))
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Finally, let’s add links and map color to rearrangement types. Remember you need to specify
linked.to" parameter to the column that contain end point of the data
## specify radius manually
p <- p + circle(gr.crcl, geom = "link", linked.to = "to.gr", aes(color = rearrangements)
radius = 23)
p
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