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1.1 Java Requirement

J-Circosrequires Java @r late. Instructions to download and install Java Platf¢diava SE

Development Kitjare available from

http://www.oracle.com/technetwork/java/javase/downloads/index.html

1.2

1.

Preparation
DowloadJ-Circossource files as aip archive from

http://www.australianprostatecentre.org/research/software/jcircos

Savethe zipfile into afolder — e.g. C\J-Circos (Windows), or /home/xxx¥Circos (Linux,
MacO9.

Once the fils are extracted from the zip archive newfolder “J-Circos  wi | | appear. T
folder contains four files:
1 J-Circos.bat, isa batch file, which runs ithe Windows environment. A shortcut can
be created on the desktop to alld&ircosto run by simply clicking the shortcut.
1 J-Circos.sh, is abash file for linux andacOS.
1 J-Circos.jar, storeslavaclasses 08-Circos Thisis the main file to run this tool.
And two subdirectories:
1 Lib folder, containsall Javalibraries,usedby J-Circos
1 Data. Under the datéolderyou will find:
1 hgl8.chrom.sizes and hg19.chrom.siigtsthe chromosome sizes for initial
cycle band. It will be indicateith the command line
1 cytogenetic_hgl8 and cytogenetic_hgdre folderswhere twocytogentic
files and value.txarel ocat ed. Corresfilomcedstope “cyt oger

indicated when plotting the cytogentic

1 Demo data files: demeircos_bridge.txtdemo Circos_wiggle.txt ad etc.

1.3 Start J-Circos

1.

2.

3.

Ensure thatlava isexecutablausing the approacthownin Figurel. If Java fails to execute

editthe PATH systemenvironmentvariable

Command Prompt

Microsoft Windows [Uersion 6.1.76011
Copyright (c> 20809 Microsoft Corporation. All rights reserved.

C:\>java —version

java version “1.7.8_p7"
SE Runtime Environment <(huild 1.7.8_87-bi1)
Java HotSpot(TM> 64-Bit Server UM <(build 23.3-hB1, mixed moded

C:\>

Figure 1 Test whetherJavais executable

In Windows, double click onJ-Circosbat to startJCircos You can also star§-Circos

manuallyfrom the command line

In Linux or MacOS type


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.australianprostatecentre.org/research/software/jcircos

Y chmod +x JCircos.sh

Y J-Circossh

&l . - ERE

= rom [ | s [

data type |UCSC_bigWig/bedgraph | w | [v] header

[Loven |/ |

*Color *chrom *start *stop *value

[4]

[ [

draw undo clear

tracks

E——— — —

Figure 2 Initial interface of—J—Circos.
Parameters
The parameters can be chanpgaditing theparameterén .bator .sh files:
1 -r: Radius of Chromosome circos. The default is 200, which means the chromosome
circos has Radius 2qPixels).
1 —c: the origin of the circos. The default vadsge 100(pixels) 10Qpixels).

The chromosome size fil& he defaultfile is “hgl9.chrom.sizés. User can downl o
“fetchChromSizes f Inttp:#hgdownload.cse.ucsc.edu/admin/exe/

Interface of J-Circos (Figure 2)

Zoom function: “ +7"-" aarde “t wo buttons to zoom in and zoo
Save imagethe image in the left canvas is savei ieps formatFor high quality imags,

usescan tickthe* h i g hboxQahigh'isbesidethe” s av e hoxma ge”

Data type: Before loading data fi uses need to select data type frahedrop-down menu

“data type”.

Header. Needs to beheckedf the first line of the dat file has aheaderrow.

File: select data file to load. The selected filename ayifbeaiin the textbox besidtheFile

button

Load file: the file in the textbox above is loaded and the resultagitieaiin the canvas.


http://hgdownload.cse.ucsc.edu/admin/exe/

1.5 Steps to load data

Selectdatatype

\ 4
Tick headeiif the first line of the data file is heade

Select datdile name

Load file

1.6 J-Circos tracks
1.6.1 Plot UCSC wiggle/bedgraph

J-Circos supports two wiggle formats fralre UCSC genome browsebedgraph
(http://genome.ucsc.edu/goldenpath/help/bedgraph).hamdbigwig

(http://genome.ucsc.edu/goldenpath/help/bigWig.html
For the bedgraph filehe lines starting with # " fileeredeoutWh en “ 1 oad fdpbpag

window querieghe user to input the Radius and the wiggle cofégure 3 showsthe LNCaP RNAseq
datafor plus (red) and minus (blu€&)NA strand. Since RNAseq data isisuallybig, this may take
several seconds t@ppear The mouse ovedisplaydisplaysthe genorit loci followed by the wiggle
val ue, e-20000 vak110008hxtomeansthat thegenomic lociof the wiggle boxare from
10,000 to 20,000 and theiggle value is-100. The chromosome name is not included beciuse

apparenfrom thecircos plot

é" _— . —— — L] - CIEI

| save image |Dhighl}ty

I Zoom| + | -

data type |UCSC_big\Wig/bedgraph | v | [v] header

‘ open "apemcncos\avaMab\eLJ-C\rcos\Data\demo_UCSC_wwgg\e.mlnus.bw‘
=

*Color *chrom *start *stop *value

-

4] [+]

| draw | undo | clear |

C:\Jiyuan\paperijcircoslavailable\J-Circos\Data\demo_UCSC_wiggle.plus.bw
C:\Jiyuan\paperijcircoslavailablelJ-Circos\Datal\demo_UCSC_wiggle.minus.bw

[4]

mﬂ 1I | [*]

Figure 3 RNA-seq expression shown in OSC wiggle data format.


http://genome.ucsc.edu/goldenpath/help/bedgraph.html
http://genome.ucsc.edu/goldenpath/help/bigWig.html

1.6.2 Plot UCSC_BigBed/Bed

The UCSGbed format wasoriginally used to illustrate transcripts. Allexons are represented by
rectanglesand therectanglesfor the 5 and 3 UTRs are thinner than coding exons All exons are
connected by a lindRecently the bed formatis frequentlyused to show differentilgl expressed genes.
J-Circos accepts botiormats:

Bed (http://genome.ucsc.edu/FAQ/FAQformat.html#formatl

and Bigbedhttp://genome.ucsc.edu/goldenpath/help/bigBed Yatml

Following the definition ofBed as per theUCSC genome browserhéd first three columns are
necessary and the others are optional. ddler of theBed rectangleis determined bythe column
“ltemRgly. The valueo f “1 t e mRg of threec integes idedirited by comma If column
“1temRghb?” i s édrastangle igsootegblack T he B o | u mnthe'BedaigBed
file will be shown in mousever display. Since circos pldisplaysmassivegenomicscales, all genes
in the circos plot usuallpecomes line. InFigure4, we use Galaxy toonvertmiRNA data into Bed
filesand show these 1870 miRNAs abed format track.

=NREN X

[

Zoom| + | = || save image ||:|h\gIIQty

data type |UCSC_BigBed/Bed hd header

| open "upemcwrcos\availableu—Circos\Data\demo_UCSC_EI\gEled_m\RNAs.bb|

UCSC 3 columns + 9 optional columns

[ »

[«]

4] v
| draw | undo | clear |
| nsa-mir-4328 JJiyuan\paperijcircos\availablel) Circos\Dataldemo_UCSC_BigBed_miRNAS.bb I

Figure 4 Plot bed format with human miNRA data

However, f the genome is very smatletailedtranscriptstructuresan be showlFigureb).

n


http://genome.ucsc.edu/FAQ/FAQformat.html#format1
http://genome.ucsc.edu/goldenpath/help/bigBed.html

p | I_oom| + | = || save image ||:|h|ghmy

data type |UCSC_BigBed/Bed w |[] header

—_ |
A

UCSC 3 columns + 9 optional columns

-

4] [¥]

| draw | undo | clear |
textbox_0.dat

4]

Figure 5 Display of transcript in circos style

1.6.3 Plot Circos_wiggle

Circos wiggle is the most functional data format. Unlike UCSC wiggleformat, wherethe wiggle
boxesare alwaydixed tothe base lingCircos wiggle carelevatedboxesaboveor belowthe base line.

Moreover, ach box camavedifferent colos.

The first |ine “Radi us THs@soptional. Abopup wikdavdwillagpeao f t he b a
for usesto inputthebaseline radiug the line is missing
1. Color: RGB formati.e. three integers delimited by comma
Chrom: chromosome name
Start the wiggle box start locus

Length: the width ofhewiggle box

a > w0 DN

Heightl: the diince betweetthe baseline and the wiggle box. If the value is miniirg
bottom ofthe wiggle box will be plottedelowthebaseline.
The following columns are optional.
6. Height2: the distance betweéme baseline and the top of wiggle box. Ttop of the wiggle
box will be plottedbelow the baseline if the value is minudt this column is omitted, the
heightl value becomes height2 and heightl becomes 0.
7. Description: the contents will be appear whke mouse hover overthe wiggle boxlf this
column is anitted, the value becomes empty’ .
8. Filled: the wiggle box is filled whethe® TRUE” value is set, ot her wi s¢

empty.If the column is omitted, The valuies as s umMRAJEt"a be



Figure6 andFigure7 show examplgto plotwiggle indifferent styes.

Radius 150

Color chrom start length heightl height2 description filled
120,0,0 chr5 2000000¢ 10000000 0 20 I_am_in_chr5 TRUE
0,0,249 chré 3000000¢ 10000000 0 30 |_am_in_chr6 TRUE
0,230,0 chr8 3000000¢ 20000000 30 50 |_am_in_chr8 TRUE
0,230,0 chrl10 5000000¢ 30000000 -50 -30 I_am_in_chr10 TRUE
255,0,0 chr9 1 100000000 10 40 I_am_in_chr9 FALSE

Figure 6 Data of demo Circos_wiggle.txt.

el

room |+ || omarmmn_|cinanan
data type |Circos_wiggle | [¥] header

| open ||:|aper\]cwrms\ava\IabIeU—Circns\Data\demnicirms;w\gglem

*Color *chrom *start *length *height1 height2 description filled

-

ID

4] []

draw undo clear
CiJiyuan\paperijci \J-Cir 10_Circos_wiggle.txt

] [D] |

Figure 7 Plot wiggle from demo data. Mousehover displaysthe information of description

column.

1.6.4 Plot Circos_bridge

The Circos_bridge is mainly used fdisplaying genomitranslocatios andgene fusios.

The

first I i n eFigoré8 medhsthdtithe basellibethas 150rRadidhe first lineis

optional. A peup window will appear for useto inputthe baseline adiusif the line is missing.

1.

© N o ok~ WD

Color: RGB format, i.ethree integers delimited by comma
Chrom1: chromosomeameof one sideof the Circos bridge.
Startl: start locuof one sideof the circos bridge

Lengthl: genomic lengttof one sideof the circos bridge.
Descriptionl: for mousever display.
Chrom2:chromosomeaameof other sideof the Circos bridge.
Start2:start locusof other sideof the circos bridge.

Length2:genomic lengtlof other sideof the circos bridge.

-9-




9. Description2: descriptionl and degtidn2 are concatenated showup whenthe mouse
hovess on eitherroot sides ofhecircos bridge
Radius 150
Color chromlj startl lengthl description chrom2] start2 length2 description2)
255,0,0 chr2 3000000(¢ 10000000 from_chr2 chr3 4000000 5000000 to_chr3
0,0,225 chrb 20 20 from_chr5 chrX 10 10 to_chrX
0,255,0 chré 10000000 1 from_chr6 chr9 999999 1 to_chr9
0,200,0 chrl 10000000 1 from_chrl chrY 999999 1 to_chrY
10000000
120,30,10 chr5 0 1 from_chr5 chrl3 9999999 1 to_chrl3
20,230,20 chr8 10000000 1 from_chr8 chrl7 9999999 1 to_chrl7
100,0,120 chr4 1000000 1 from_chr4 chrl0 9999999 1 to_chrl0
Figure 8 Bridge demo data
- S —

[»

N N e

data type |Circos_bridge - header

| open "C\J\yuan\papenj:\rcos\a‘v‘a\Iab\e\JfCir:us\Data\demu_cwrcos_bridgem|

*Color *chrom1 *start1 length1 description1 *chrom2 *start2 length2 description2

[ [»]

draw undo clear
C:\Wi jjcirco: i J-Circos\D o_Circos_bridge.txt

[T

I 1]

Figure 9 Bridge plot output.

1.6.5 Plot Label

A specific locuds indicatedio enable detailed information oircos plos/points

The

first | DK éigumeflOnmeddatdeibass lin@hdd2RadiusThe first lineis

optional. A popup window will appear for uséo inputthe baseline adiusif the line is missing.

1.

2
3.
4

color: RGB format i.ethree integers delimited by comma
chrom: chromosomaame of the label to point
gtart: the genomic locus fathelabel to point

radius display the Radius of the location to plot the label.

-10-




5. chrom_display: the chromosome of the location to plot the label.

6. start_display: the location to pltite label.

7. dtr: what to display.

Radius 200
Golor chrom | start Radiusdisplay| Chrom display| start_display| str
155,0,0 chrll 20000000 180 | chr1l 69000000 AAA
152,55,122 | chril 27000000 180 | chri1 100000000| BBB
Figure 10 Demo data for plot the label inside the cycle
& — . o L
5 zoom [+ | - |_sovimse |Inmnan

data type |label w |[i¥] header

| open ||CU\yuaﬂ\paper\Jclmns\ava\lameu-c|mns\Data\deanaheHm

load file refresh

*Color *chrom1 *start1 length1 1 *chrom2 *start2 length2

clear
_label1.txt

draw undo

W-Cil

[T

[Tr]

Figure 11 Plot inside lable

Figure13 shows the labetan ke put outside of the chrmosmsom ciresing data fronfrigure12.

Radius 220

Golor chrom | start Radiusdisplay| chrom display| start display str
155,0,0 chrX 20001000 270 | chr22 1| CCC
15,5,255 | chrX 25000000 270 | chr22 20000000 DDD

Figure 12 Demo data for plot the label inside the cycle

-11-




B - . o L ] [

g B TN
data type |label w | [v] header
| open HCUWL paperij lable\J-Circos\D: _label2 tet
load file refresh
*Color *chrom1 *start1 length1 description1 *chrom2 *start2 length2 2
I el
0l
[ [»]
L draw undo clear
L] jjcirco: i J-Circos\D 0_label2.txt

[T

4] Il D

Figure 13 Plot label
1.6.6 Plot text

The Circos textfunctionis for printing text in the circos plot.

The first Wb A &iguefidnieddatdeibadime has 150 Radiug.he first lineis

optional. A popup window will appear for uséo inputthe baseline adiusif the line is missing.
1. Color: RGB format i.ethree integers delimited by comsna

2. Chrom: chromosome nameherethe textis to be placed.
3. Start: the genomic locus ftinetext.
4. Text: what is to display.
5. Type:there are two types: tangent and perpendicwtaich show the direction of the text in
the circos plo(Figure15).
Radius 150
Color chrom start text type
255,0,0 chr3 1000000]| tangent tangent
255,0,0 chr2 1 | perpendicular_chr2 perpendicular

Figure 14 Demo text data

-12-



o = |

data type [text ~ | [¢] header

| file ||CkJ|yuan\sourceCude\Java_mrcus\demu_lexlm

*Color *chrom *start *text *text_type(tangent,perpendicular,normal

[«T

4] D

draw undo clear

textbox_6.dat
C:\Jiyuan\sourceCodeljava_circos\demo_text.txt

Figure 15 Plot output of demo text data
1.6.7 Plot cytogenetic

Cytogenetic files can be downloaded fridm UCSC genome browser (http://genome.ucsc.edu) or
galaxy(http://galaxyproject.org/

Figure16 shows the cytogenetimapfor hgl9. The cytogentic dakeas the data formahown in
Figurel7. TheCircos cytogentic for hgl9 is shownkigure18.

(AT TN AT T TN TN
([T { TR T TN I
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Figure 16 Cytogenetic for hg19

#chrom chromStart | chromEnd name gieStain
chrl 0 2300000| p36.33 gneg
chrl 2300000 5400000| p36.32 gpos25
chrl 5400000 7200000| p36.31 gneg
chrl 7200000 9200000| p36.23 gpos25
chrl 9200000 12700000| p36.22 gneg
chrl 12700000 16200000| p36.21 gposS0
Figure 17 G-band data for
& - o 150 ) |
= Zoom ‘ + | = H save image ‘D high Qty
data type |cytogenetic | [v] neader
file ‘n\sourceCode\Java_ur:os\Data\mugenet\c_ngﬂB\t:ytogenenc‘
*chrom *start *stop *name *gie Stain
1 D]
| draw | undo | clear ‘
=| C:\Jiyuan'sourceCodel\java_circos\Data\cytogenetic_hg19\cytogenetic
- =
how long is the radius?
[120 |

Figure 18 Plot of cytogenetic. A pop up window for inputting the radius of cycle of cytogenetic.
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