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data: sequencing data
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 numerical measures for biological properties per genomic location
 RNA-seq, ChlP-seq, Bis-seq, MeDIP, etc.
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data: data table

! index chr start end strand name ID Exon Len...

22293 chrll 10562782 10621479 + MRVI1-AS1 NR_046374 900
22294 chrll 10562782 10621479 + MRVI1-AS1 NR_034094 623
22295 chrll 10562782 10621479 + MRVI1-AS1 NR_034093 661
22296 chrll 10579412 10590365 - LYVE1 NM_0066... 2500
22297 chrll 10594637 10715535 - MRVI1 NM _0012... 6155
22298 chrll 10594637 10715535 - MRVI1 NM_0011... 6313
22299 chrll 10594637 10715535 - MRVI1 NM_0012... 5748
22300 chrll 10594637 10715121 - MRVI1 NM_0011... 6030

U) 22301 chrll 10594637 10673848 - MRVI1 NM_0010... 6035

C 22302 chrll 10594637 10715535 - MRVI1 NM_1303... 6366

O 22303 chrll 10772810 10801290 + CTR9 NM 0146... 4309

=
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q) 22306 chrll 10818592 10829543 - EIF4G2 NM_0011... 4028

. I 1 ) ¥ 0 ) X8 - NORDY NR 00440 /]
22309 chrll 10874250 10879620 - ZBEDS NM_0011... 2709
22310 chrll 10879763 10900823 + ZBEDS5-AS1 NR 0341371113
22311 chrll 11292420 11643561 - GALNT18 NM_1985... 2515
22312 chrll 11373488 11374904 - CSNK2A3 NM 0012... 1416 m H— > —
22313 chrll 11678197 11678269 - MIR4299 NR_036184 72
22314 chrll 11862969 11980872 + usP47 NM _0179... 7777
22315 chrll 11984542 12030186 - DKK3 NM_0010... 2578
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seguencing data
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! index chr start end strand name ID Exon Len...
22293 chrll 10562782 10621479 + MRVI1-AS1 NR_046374 900
22294 chrll 10562782 10621479 + MRVI1-AS1 NR_034094 623
22295 chrll 10562782 10621479 + MRVI1-AS1 NR_034093 661
22296 chrll 10579412 10590365 - LYVE1 NM_0066... 2500
22297 chrll 10594637 10715535 - MRVI1 NM _0012... 6155
22298 chrll 10594637 10715535 - MRVI1 NM 0011... 6313
22299 chrll 10594637 10715535 - MRVI1 NM_0012... 5748
22300 chrll 10594637 10715121 - MRVI1 NM_0011... 6030
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22310 chrll 10879763 10900823 + ZBEDS5-AS1 NR 0341371113
22311 chrll 11292420 11643561 - GALNT18 NM_1985... 2515
22312 chrll 11373488 11374904 - CSNK2A3 NM_0012... 1416
22313 chrll 11678197 11678269 - MIR4299 NR_036184 72
22314 chrll 11862969 11980872 + usP47 NM 0179... 7777
22315 chrll 11984542 12030186 - DKK3 NM_0010... 2578
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data: data table

seguencing data
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! index chr start end strand name ID Exon Len...| | RNA-seq Bis-Seq MeDIP-seq H3K4me3 H3K36me3
22293 chrll 10562782 10621479 + MRVI1-AS1 NR_046374 900 0.138310...0.375729...0.326040... 13.93396... 1.071643... T 3 T TIN5 B V% M- B -7 S/ v S 1 C & R T 718
22294 chrll 10562782 10621479 + MRVI1-AS1 NR_034094 623 0.195220...0.375729...0.326040... 13.93396... 1.071643...
22295 chrll 10562782 10621479 + MRVI1-AS1 NR_034093 661 0.183997...0.375729...0.326040... 13.93396... 1.071643...
22296 chrll 10579412 10590365 - LYVE1 NM_0066... 2500 0.224873...0.381754...0.318386... 0.159771... 0.523839... 246 kb
22297 chrll 10594637 10715535 - MRVI1 NM_0012... 6155 1.116872...0.421562...0.384812... 11.98244... 1.438158... T T e T e R e e T R
22298 chrll 10594637 10715535 - MRVI1 NM_0011... 6313 1.096068...0.421562...0.384812... 11.98244... 1.438158...
22299 chrll 10594637 10715535 - MRVI1 NM_0012... 5748 1.133492...0.421562...0.384812... 11.98244... 1.438158... D_
22300 chrll 10594637 10715121 - MRVI1 NM_0011... 6030 1.146873...0.420463...0.386134... 16.15650... 1.441797... '
@) 22301 chrll 10594637 10673848 - MRVI1 NM_0010... 6035 1.148725...0.422225...0.413478...0.055586... 1.708579...
- 22302 chrll 10594637 10715535 - MRVI1 NM_1303... 6366 1.088707...0.421562...0.384812... 11.98244... 1.438158... —>1LMM,_,_,|,L. ul . Ileuth..s..l-;..h“L BRI
O 22303 chrll 10772810 1 + CTR9 NM 0146... 4309 16.63586...0.377252... 0.300058... 20.88678... 1.924949...
Bt 22304 chrll 10818592 1 . 3911 392.4496...0.375217...0.207826.J28.63070.] 2.168475... —_—
O) chr 81859 583058 L . 370 391.7547...0.375217...0.207826... 28.6 .. 2.168475...
D 22306 chrll 10818592 10829543 - EIF4G2 NM_0011... 4028 379.5769...0.348875...0.222936... 38.06138... 2.314094... » I “j ‘ _ o
et ) : 08230 08 - NORDS NR_ 004403 14 13.90393...0.254193... 1.285436...0.776841... 1.563233...
R0.11509.J0.358882... 0.240515... 28.81745... 1.330854... et .
22309 chrll 10874250 10879620 - ZBEDS NM_0011... 2709 20.18505...0.358882...0.240515... 28.81745... 1.330854... " Ch T e T TE T
22310 chrll 10879763 10900823 + ZBEDS5-AS1 NR_034137 1113 0.359236...0.298254...0.238044... 27.35785...0.505412...
22311 chrll 11292420 11643561 - GALNT18 NM_1985... 2515 3.651898...0.424367...0.469225... 16.51064... 0.403031...
22312 chrll 11373488 11374904 - CSNK2A3 NM_0012... 1416 31.65218...0.417866... 1.022515...0.111172... 0.423487...
22313 chrll 11678197 11678269 - MIR4299 NR_036184 72 0.0 0.709756... 0.0 0.194049...0.0
22314 chrll 11862969 11980872 + USP47 NM_0179... 7777 19.38955... 0.281544...0.173758... 14.87724... 1.030983...
22315 chrll 11984542 12030186 - DKK3 NM_0010... 2578 78.74334...0.431295...0.276000... 30.28513... 1.790080...
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GOTERM_B2 GO 0009100 SAIMARS6 001164816 gycoprotein metabolic process
GOTERM_BP GO 0009587 DRIIRISAE 0.01372666 celular process

GOTERM_BP GO 0006091 255875667 0.01379198 Peneration of precursor metabolnes and «
GOTERM_DP GO 0032501 LS00 001607076 mudticellslar organismal process
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GOTERM_BP GO 0008291 856290323 0.02250813 acetyicholinge metabolic process
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R / Bioconductor

analysis power

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Software (1024)
AssayDomain (345)
BiologicalQuestion (313)
Infrastructure (211)
ResearchField (225)
StatisticalMethod (293)
Technology (645)
FlowCytometry (38)
MassSpectrometry (50)
Microarray (345)
MicrotitrePlateAssay (15)
qPCR (9)
SAGE (9)
Sequencing (248)
ChIPSeq (47)
DNASeq (8)
ExameGon (£)
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Search table:
Title
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ALDEx2
Allelicimbalance
ampliQueso
AnnotationDbi

Arr:

Eric R Paquet

Greg Gloor

Jesper R Gadin
Michal Okonlewskli

Bioconductor Package
Maintainer

Ola Larsson

Angela Goncalves,
Andrew Tikhonov

Andreas Neudecker

Alyssa Frazee

Alessandro Mammana

AIMS : Absolute Assignment of Breast Cancer
Intrinsic Molecular Subtype

Analysis of differential abundance taking
sample variation into account

Investigates allele specific expression

Analysis of amplicon enrichment panels
Annotation Database Interface

ANalysis Of Translational Activity (ANOTA).

ArrayExpress High Throughput Sequencing
Processing Pipeline

Bayesian Analysis of Differential Expression in
RNA Sequencing Data

Flexible, isoform-level differential expression
analysis

Extract read count signals from bam files
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Interface

e |nstallation Requirements:
e Java SE 7

o Auto Installs required packages

e Open Beta: http://visrseqg.qgithub.io

Hamid Younesy

o] (o]
Data

22 i e

s [150 x 6)

micars [32 x 12)

mml0-WT-KO [34,356 x 20]

)

Table
View

PN

Parallel
Coordinates

B

Histogram

Venn

1

Examples

Flow
Cytometry

1

B

Sequencing

Scatter
Mot

v

Statistics

VisRSeq (v0.9.5)
Welcome

Thanks for using VisRSeq (v0.9.5)

Quick Start
Use the toolbar buttons to open or create data tables

- Drag apps from the Apps pane and drop into workspace.
- Drag data tables from the Data pane and drop into the app.
Use the Parameters pane to adjust parameters for each app

Use Help menu to report bugs and suggest new features.

Parameters

10


http://visrseq.github.io

Interface: data

® O VisRSeq (v0.9.5)
Data Welcome Parameters

iris [150 x 6]
mtcars [32 x 12]
mml0-WT-KO [34,356 x 20]

Thanks for using VisRSeq (v0.9.5)

Quick Start:

o - Use the toolbar buttons to open or create data tables.
l I: - Drag apps from the Apps pane and drop into workspace.
SE— - Drag data tables from the Data pane and drop into the app.
Table Histogram Scatter - Use the Parameters pane to adjust parameters for each app.
View Plot
| I I m Use Help menu to report bugs and suggest new features.
Parallel Venn ICV
Coordinates
mea me mea
Examples Flow Plots
Cytometry
me me me
PSA Sequencing Statistics

Hamid Younesy



Interface: data

. .Tab delimited lText

irs.txt

O % v C VAE ? L o . = Q-
0@ EHOH® o H D& @ - Q | VisRSeq (v0.9.5)
"1 A Home Layout Tables Charts SmartArt Formulas Data Review A B
Data - Sort & Fllter Analysis External Data Tools Group & Outine
1 ~ =S = ) o ¢r
R OF beel d20-7- (-2 80-0 == M E-E
Sort Filter  PivotTable What-lf  Refresh Import L&~ Validate . oov® Group  Ungrou
iris [150 x 6] Ry o e — -
mtcars [32 x 12] 4 A B C D E I
-WT- 4 . . -
mm10-WT-KO [34:up Sepal.Length Sepal.Width Petal.Length Petal.Width Species
7 5.1 3.5 1.4 0.2 setosa
3 4.9 3 1.4 0.2 setosa
4 4.7 3.2 1.3 0.2 setosa
5 4.6 3.1 1.5 0.2 setosa
6 5 3.6 1.4 0.2 setosa
il 7 5.4 3.9 1.7 0.4 setosa
Apps 8 4.6 3.4 1.4 0.3 setosa
Search 9 5 3.4 1.5 0.2 setosa B
10 4.4 2.9 1.4 0.2 setosa
11 4.9 3.1 1.5 0.1 setosa . .
ns to open or create data tables.
I 12 5.4 3.7 1.5 0.2 setosa pps pane and drop into workspace.
. — 4.8 3.4 1.6 0.2 setosa the Data pane and drop into the app.
Table Histog ane to adjust parameters for each app.
View 14g — -1%:‘;8'.:4' = 3 : 1.4 0.1 setosa
== Normal View Ready L't bugs and suggest new features.
’HN O™ g
Parqllel Venn IGV
Coordinates [o] ® Calculated Column ABS
SQRT
-— [ New Column Name: Numerical Columns: LN
LOG
¢27 - RNA-seq Male
i €28 - H3K36me3_CASTE( Egﬁm
Examples FIq Equation = €29 - H3K36me3_C578L6) POWER
Cyton ZSCORE(c26, c27 ) €30 - RNA-Seq_CASTE(_RPKM INT
c31 - RNA-SQQH(:S?BLGJ,RPKM FLOOR
T — m 27 H2V26ma2 CASTEI DDVAA CEILING
MOD
7 8 9 + - MIN
PSA Seque MAX
4 5 6 ” / AVERAGE
STDEV
1 2 3 ( ) MEDIAN
SUM
0 FUNC () §S°C“(§‘RTE
IF
NOT
(W a— Cancel gf:o

Hamid Younesy

Parameters
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Interface: data

. .Tab delimited lText

irs.txt

®0® OO EM DY @ Q- )» VisRSeq (vl
= A Home Layout Tables Charts SmartArt Formulas Data Review A BT
Data » Sort & Fllter Analysis External Data Tools Group & Outine
% el Y 2e-Y- B2 B0 B8 B R
N Sot  Filter  PivotTable What-if  Refresh Import L'\ Validate Dﬂm‘“ Group  Ungroup
iris [150 x 6] F13 oo r .
mtcars [32 x 12] 4 A B G D E |
mml0-WT-KO[34.33 7 Sepal.Length Sepal.Width Petal.Length Petal.Width Species
2 5.1 3.5 1.4 0.2 setosa
3 4.9 3 1.4 0.2 setosa
4 4.7 3.2 1.3 0.2 setosa
5 4.6 3.1 1.5 0.2 setosa
6 5 3.6 1.4 0.2 setosa
7 5.4 3.9 1.7 0.4 setosa
Apps 8 4.6 3.4 1.4 0.3 setosa
Search 9 5 3.4 1.5 0.2 setosa W
4.4 2.9 1.4 0.2 setosa "
4.9 3.1 1.5 0.1 setosa ,
ns to open or
5.4 3.7 1.5 0.2 setosa .
. 4.8 3.4 1.6 0.2 setosa the Data par
1\-/aiev§ R -14.{;8:.: - 3 1.4 0.1 setosa ane to adjust
BE et B
J Normal View ady g bUgS and st

ISH @ IgV

Parallel Venn IGV
Coordinates

® ® Calculated Column ABS
SQRT
-— [ New Column Name: Numerical Columns: LN
zscore ¢27 - RNA-seq Male tgglﬂ
¢28 - H3K36me3_CASTEY EXP
Examples c Flg Equation = €29 - H3K36me3_CS78L6) il
on .
YION ZSCORE(c26, c27 | €30 - RNA-Seq_CASTE_RPKM INT
c31 - RNA-'SCQ ‘CS7BL6J“RPKM FLOOR
T — m 27 H2V26ma2 CASTEI DDVAA CEILING
MOD
7 8 9 + - MIN
PSA Seque MAX
4 5 6 X / AVERAGE
STDEV
1 2 3 ( ) MEDIAN
SUM
COUNT
0 FUNC () ZSCORE
IF
NOT
AND
SOk  Cancel OR

Hamid Younesy

BAM, WIG

o Add Data Column
Select Data: Name Type Add Files
Rat_Oocyte_2_S4 001.bam BAM
Rat_Oocyte_1_53_001.bam BAM Add from IGV
Remove
Regions
@) Range:  gart: | Region Start . ol[z) bp
End: Region End = 0 5 bp
Number of Bins: 1.
Alignment Track Options
¥ Remove Duplicate Reads
Minimum Read Quality: 1||v
Output
12] RPKM Normalized by: total reads + Tracks:
@ Read Count Read Length for BW tracks
. OK | Cancel

18



Interface: apps

® O
Data
B (@B e

iris [150 x 6]
mtcars [32 x 12]
mml0-WT-KO [34,356 x 20]

dpPpsS
il

Table Histogram
View

PN @

Parallel
Coordinates

B

Examples Flow Plots
Cytometry

B

Sequencing Statistics

Hamid Younesy

Welcome

VisRSeq (v0.9.5)

Thanks for using VisRSeq (v0.9.5)

Quick Start:

- Use the toolbar buttons to open or create data tables.

- Drag apps from the Apps pane and drop into workspace.

- Drag data tables from the Data pane and drop into the app.

- Use the Parameters pane to adjust parameters for each app.

Use Help menu to report bugs and suggest new features.

Parameters



Interface: workspace

Data Welcome

B (@B e

iris [150 x 6]
mtcars [32 x 12]
mml0-WT-KO [34,356 x 20]

Apps

Search 0 |@|

|

| —
Table Histogram Scatter
View Plot
Parallel Venn ICV
Coordinates
mea me mea
Examples Flow Plots
Cytometry
me me me
PSA Sequencing Statistics

Hamid Younesy

Thanks for using VisRSeq (v0.9.5)

Quick Start:

- Use the toolbar buttons to open or create data tables.

- Drag apps from the Apps pane and drop into workspace.

- Drag data tables from the Data pane and drop into the app.

- Use the Parameters pane to adjust parameters for each app.

Use Help menu to report bugs and suggest new features.

Parameters

20



Interface: workspace

O @)
Data

25 Of v

iris [150 x 6]

mtcars [32 x 12]

mml0-WT-KO [34,356 x 20]

Apps

Welcome

Search

Table
View

PH

Parallel
Coordinates

B

Examples

PSA

Hamid Younesy

Histogram

@

Venn

Flow
Cytometry

B

Sequencing

Plots

Statistics

Thanks for using VisRSeq (v0.9.5)

Quick Start:

- Use the toolbar buttons to open or create data tables.

- Drag apps from the Apps pane and drop into workspace.

- Drag data tables from the Data pane and drop into the app.

- Use the Parameters pane to adjust parameters for each app.

Use Help menu to report bugs and suggest new features.

Parameters

21



Interface: workspace

O O VisRSeq (v0.9.5)
Data Welcome | Scatter Plot = Parameters
B [©F (e
=
iris [150 x 6]

mtcars [32 x 12]
mml0-WT-KO [34,356 x 20]

Apps
Search Q |@
EE | >
I ® drag & drop data here
Table Histogram Scatter
View Plot
Parallel Venn IGV
Coordinates
me [\ — me
Examples Flow Plots
Cytometry
me m me

PSA Sequencing Statistics



Interface: workspace

&

O O VisRSeq (v0.9.5)
Data Welcome | Scatter Plot = Parameters
[+2=I0+]=] mm10-WT-KO : T N .
F'E | E | P... | - C\R .- K
iris [150 x 6] Search
mtcars [32 x 12] +
mm10-WT-KO [34,356 x 20] — ScatterPlot
Axis
9 K- X min
o -750.7005003878910
3 K X max
8257.705504266800
7 K- Y min
-854.2142375832287
Apps
Search O |@ e Y max
9396.35661341552
= Plot
. I °® S Background color
E | ® o ~
-U:g\': Histogram Scﬁgte' é 4K Point color column
m @ 3 K : Fixed point color
Par:gllel Venn IGV * . -H
Coordinates 7 K- o . Point alpha
[\ [ \— me— * 1
1 K- Point shape
Examples Flow Plots FILLED_CIRCLE
Cytometry =
- Point size
6
+
PSA Sequencing Statistics T T T T T r r . . ' ' Point Size column

WT1 RPKM l?] Show Iegend

4»

4r

4,



O O
Data
+im

iris [150 x 6]

©8 |

mtcars [32 x 12]

mml0-WT-KO [34,356 x 20]

Apps

Search

Table
View

PN

Parallel
Coordinates

™™\

Examples

PSA

Histogram

@

Venn

Flow
Cytometry

™™\

Sequencing

Plots

Statistics

Al ~ —
Welcome

Scatter Plot ®

mm10-WT-KO

KO1 _RPKM

VisRSeq (v0.9.5)

Interface: parameters

parameters

9 K-

8 K+

7 K4

6 K+

5 K-

4 K-

g

4K

WT1_RPKM

SK

6K

7K

8K

-750.7005003878910

X max
8257.705504266800

Y min
-854.2142375832287

Y max
9396.35661341552

Plot
Background color

-

Point color column

Fixed point color

Point alpha
1

Point shape
FILLED_CIRCLE

Point size
6

Point Size column

@ Show legend




O @)
Data

iris [150 x 6]

of .

mtcars [32 x 12]

mml0-WT-KO [34,356 x 21]

Apps

Search

Table
View

Parallel
Coordinates

™™ N

Examples

PSA

Hamid Younesy

Histogram

@

Venn

Flow
Cytometry

™™\

Sequencing

Plots

Statistics

Welcome | Scatter Plot ®

VisRSeq (v0.9.5)

Interface: parameters

mm10-WT-KO
L+
1 K-
100-
10-
=
N
(2 8
o
o) 1
N
o
°
S
0.1
0.01-
L ]
?
0.001- s
° e
. wn
. L]
1 | 1 1 | 1 1
0.001 0.01 0.1 1 10 100 1K

log10{ WT1_RPKM )

DE

m-1.0
0.0
H1.0

parameters

Point color column

| DE

Color mai

Point alpha

0.3

Point shape

| FILLED_CIRCLE

Point size

6

Point Size column

@] Show legend

|| Binned scatter plot

.| Highlight selected points
4 High quality rendering
[2] Show tooltip

Tooltip column

Annotation column

X Scale Mode

. LOG10

Y Scale Mode

. LOG10

20



Apps:

e @

Data

©f -.
iris [150 x 6]

mtcars [32 x 12]

Interactive

mml0-WT-KO [34,356 x 21]

Apps

Search

e |

Table Histogram
View
Parallel Venn

Coordinates

™™\ m—

Examples Flow
Cytometry

me— me
PSA Sequencing

Hamid Younesy

Plots

Statistics

Welcome | Scatter Plot =

VisRSeq (v0.9.5)

mm10-WT-KO
= 100+
X
o
a:l
3 1-
X
=
3 0.01-
= 100+
e
o
ml
o 1-
<2
=
g 0.01-
2
=
=z 100+
o
a:l
o) 11
x .
5 ’
3 0.014 .
o™ A
| — I I
0.01 1 100

log10{ WT1 RPKM )

log10{ WT2_RPKM )

log10{ WT3_RPKM )

DE

m-1.0
mo.0
1.0

Parameters

Gk mi-& |

&

Search

Point color column

| DE

Color mai

Point alpha

0.3

Point shape

| FILLED_CIRCLE

Point size

6

Point Size column

@] Show legend

| Binned scatter plot

| Highlight selected points
4 High quality rendering
@] Show tooltip

Tooltip column

Annotation column

X Scale Mode

| LOG10

Y Scale Mode

| LOG10

20
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Examples Flow Plots
Cytometry
me me (™™

PSA Sequencing Statistics




R Apps

0 O O

Examples Flow Plots
Cytometry
PSA Sequencing Statistics

Hamid Younesy

L2

DensityPlot

MosaicPlot

l¢®

Scatterplot
ggplot

flowClust

J'— >
DensityPlot2

77N
N

OmicCircos

.

ScreePlot

[ Plots ]
Boxplot

A

DensityPlot3

D

PieChart

ScreePlot2

[ Flow Cytometry ]

R ®R @

flowMeans

SamSPECTRAL

Wb

5

heatmap

R

o
<
~°*

&

3D

®

Stacked

[N

(. N

L=
| S

A AL A

summary

Correlogram

Scatterplot

Histogram

.

[ Statistics ]

0 8 O

Clustering

Dimensional
Analysis

0 8 O

Models

4
1

P k)

DESeq2

£

timeClip

ifk‘

Summary Tests
[ RNA-seq ]
=am=
baySeq Compute
RLE

[ .
c
A

p |

tweeDEseq

VolcanoPlot

Distributions



Anatomy of an R app

R code

kmeans.R

source("visrutils.R")
visr.applyParameters()

cluster_data<-subset(visr.input, select = param.columns)

output.clusterid <- kmeans(cluster_data, param.k,
algorithm = param.algorithm)$cluster
plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))




Anatomy of an R app

R code

kmeans.R

source("visrutils.R")

visr.applyParameters()

cluster_data<-subset(visr.input, |select = param.columnsp

output.clusterid <- kmeans(cluster_data, param.k,
algorithm = param.algorithm)$cluster
plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))

parameters

Kmeans.|son

{ "label":"kmeans", "categories":[

{" ",

param.K" .
"param.algorithm”:

"param.plot.title”:
"output.clusterid":

1}
13




Anatomy of an R app

R code

kmeans.R

source("visrutils.R")

visr.applyParameters()
cluster_data<-subset(visr.input, select = param.columns)

output.clusterid <- kmeans(cluster_data,
algorithm = param.algoritnm)scluster

plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))

parameters

Kmeans.|son

{ "label":"kmeans", "categories":[
{ "variables":{

param.algorithm™:

"param.plot.title”:
"output.clusterid":

1}
13




Anatomy of an R app

R code

kmeans.R

source("visrutils.R")
visr.applyParameters()
cluster_data<-subset(visr.input, select = param.columns)

output.clusterid <- kmeans(cluster_data,
algorithm = param.algoritnm)scluster

plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))

parameters

Kmeans.|son

{ "label":"kmeans", "categories":[
{ "variables":{

"Forgyll’ "MaCQueen"]},
"param.plot.title":{"default":"kmeans result"},
"output.clusterid":{"type":"output-column"}

1}
13




Anatomy of an R app

R code

kmeans.R

source("visrutils.R")

visr.applyParameters()
cluster_data<-subset(visr.input, select = param.columns)

output.clusterid <- kmeans(cluster_data, param.k,
algorithm = param.algorithm)$cluster
plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))

parameters

Kmeans.|son

{ "label":"kmeans", "categories":[
{ "variables":{
"param.columns”: {"type" :"multi-column-numerical” },
"param.k": {"type":"1int", "default":3 },

"param.algorithm”: {"items":["Hartigan-Wong", "Lloyd",
"Forgy", "MacQueen"]},

"param.plot.title":{"default":"kmeans result"},

"output.clusterid":{"type":"output-column"}

1}
13




Anatomy of an R app

R code auto generated Ul

kmeans.R

source("visrutils.R")

visr.applyParameters()

cluster_data<-subset(visr.input, select = param.columns)
kmeans
output.clusterid <- kmeans(cluster_data, param.k,
algorithm = param.algorithm)$cluster columns
plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid)) Sepal.Length
Sepal.Width
Petal.Length
Petal.Width
parameters )
Kmeans.json 3 :
{ "label":"kmeans", "categories":[ algorithm
{ "variables":{ Hartigan-Wong .
"param.columns”: {"type":"multi-column-numerical” },
"param.k": {"type":"int", "default":3 }, plot title
"param.algorithm”: {"items":["Hartigan-Wong", "Lloyd", kmeans result
"Forgyll’ "MaCQueen"]},
"param.plot.title":{"default":"kmeans result"}, clusterid
"output.clusterid":{"type":"output-column"}
b}

13




R code

kmeans.R

source("visrutils.R")
visr.applyParameters()

cluster_data<-subset(visr.input, select = param.columns)

output.clusterid <- kmeans(cluster_data, param.k,
algorithm = param.algorithm)$cluster
plot(cluster_data, main = param.plot.title,
col = as.integer(output.clusterid))

Anatomy of an R app

auto generated Ul

output

parameters

Kmeans.|son

{ "label":"kmeans", "categories":[
{ "variables":{
"param.columns”:
"param.k":

{"type":"1int", "default":3 },

"param.algorithm"”: {"items":["Hartigan-Wong", "Lloyd",

"Forgy", "MacQueen"]},
"param.plot.title":{"default":"kmeans result"},

"output.clusterid":{"type":"output-column"}

1}
13

{"type":"multi-column-numerical” },

kmeans

columns

index

Sepal.Length
Sepal.Width
Petal.Length
Petal.Width

k
3 .

algorithm
Hartigan-Wong v |

plot title

kmeans result

clusterid

3.0

20

25

05

kmeans result

Sepal Width

20 30 40 05 15 25

1 1 1 1 1 L L 1 L 1
ogo B i o |

Qo o ) . P
afh * it
Sepal_Length | | & 9™ o5 : d g""" -
.449’0 00000 o §b HiR © “L
) O ﬁ ° w s u 'O =
o o -

L o
0% 23
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B0 © o J"q
¥ Yoo —
[ =
A | b R
*" | TS Petal_Length aﬁl
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e {5 0t
Y T o PR 3 :
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O
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variable type
int
double
boolean
string
string with items
filename
color
range—1int
range—double
column
column—numerical
multi—-column
multi—-column—numerical
ouput—column
output—-table

visr.message(message,

type)

20 .

| 4

show percentage

Plot Title]

Hartigan-Wong

4)»

-

index

start

end
RNA-seq_CASTEI

RNA-seq_C57BL6)

chr

v chr
name

RNA-seq_CASTEi)
RNA-seq_C57BL6)J

4)

creating R apps: variable types

@ ® Choose a Color
watches HSV HSL RGB CMYK

-~
(1
(2
(2]
- |
-~

LLLLLLL
HEHSHHEH
UL L UL
I
LLLLL 1

Preview

= | n I Sample Text Sample Text -
- . . Sample Text Sample Text

OK Cancel Reset




R — Apps example: heatmap

Hamid Younesy

500

1000
value

1500 2000

14 ——p——

]
l ———.
———

i

Ordering
dendrogram
row v
sort column (if no dendogram on rows)
v

sort from high to low

start index
1 =
end index
] %
Labels
row labels
name v

row label rotation

0

row label text size

1.5

show column labels

column labels rotation

30

column label text size

1.5

x axis label

y axis label

main title

bottom margin

5 =2
right margin
5 =
Color
Color Key

m

31



R — Apps example: edgeR

Log (RPKM (Treated))

1 K+

100-

10+

0.01+

0.001+

0.001 0.01 01 1 10

Log (RPKM (Non-Tr

eated))

Cluster IDs (DE)
H-1.0

moo
m10

~ edgeR
¥ Mode

Use advanced a... Yes No

W Basic Mode

N1-lin_neg_Count
N1-lin_neg_RPKM
Group 1: N2-lin_neg_Count
N2-lin_neg_RPKM
N3-lin_pos_Count

N2-lin_neg_Count
N2-lin_neg_RPKM
Group 2: N3-lin_pos_Count
N3-lin_pos_RPKM
N4-lin_pos_Count

Advanced Mode
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creating R apps: sharing

AppS mastor ~ New file  Upload files  Find file HTTPS » hitps://github,.cosshyou B2 23} Download 2P

Search @) ~ i

O O Update R apps from a repository

. I Repository: https://github.com/hyounesy/visr—apps/archive/master.zip|
H | >
| o

Clean up (delete old apps)
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m @ . OK | Cancel
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3 README.md
Examples Flow Plots
L visr-apps
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The public repository to host R apps for VisHseq framework (http/viss
PSA Sequencing Statistics

https://github.com/hyounesy/visr-apps/
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case study

» allele specitic gene expression (RNA-seq)

* F1 hybrid mice: CAST + C57

 allelic RNA-seq created using ALEAL

[1] H.Younesy, et.al.: ALEA: a toolbox for allele-specific epigenomics analysis. Bioinformatics 30(8), 1172—-1174 (2014)



case study: allele specific expression
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parameter space exploration: motivation

what should be the parameter values?
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parameter space exploration: interface

Parameter exploration

Parameters
Method for differential test

exact test u

CPM cutoff
1
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Number of most significant tags
20
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parameter space exploration: interface
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parameter space exploration: result

Detailed view of runs
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Detailed view of runs
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parameter space exploration: result

40



parameter space exploration: result
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conclusions



limitations

e Scalability: few million rows and 30-40 columns of sequencing data
e cannot run R-apps in parallel

e desktop only



future work

* general purpose framework: Apps for other domains (e.g.
Proteomics, etc.)

o workflow designer : link several apps to create “macro” apps.

e reproducibility: provenance / parameter exploration
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