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Schedule (+/-)

This morning

9:30 - 11:00 Presentation Data / Advanced
11:00 - 11:15 Tea / coffee
11:15-13:00 R2 play time | Jan visit
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Genome Browser
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Genome Browser

Go to: Main
Main
Time series
AmpliconView
Kaplan-Meier
Sample maps
Small Tools

DataGrabber

Genome Browser I

ChIP data

TAR literature

Change Data Scope  »
User Options »
Help »
Contact / About R2

PublQed
ﬂ/f =

¢

Video
training

(D3 YouTube

Integrated Analysts of
Tumee Genermies Data with K2

Tutorials

Download the R2
Tutorials Book /

R2-support@amsterdamumc.nl
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R2: Genomics Analysis and Visualization Platform

967627 (866122 unigue) samples available

Choose single or multiple dataset analysis

1 Single Dataset v | @

Select a dataset for analysis

2 | Cell line Childhood Cancer (public) - Versteeg - 66 - MAS5.0 - u133p2 + | q’
Select type of analysis
3 |View a Gene V| ®
Proceed

4

Depending on how you approach the genome
browser, different panels will become available

Online Tutorial

What is R2?
Welcome to R2; a biologist fri
web based genomics anal
visualization application developed
by Jan Koster at the department of
Oncogenomics in the Academic
Medical Center {(AMC) Amsterdam,
the Netherlands. You can start
exploring the gene expression data
by following the numbered options
in the center.
For citations, please include the
following webcite: 'R2: Genomics
Analysis and Visualization Platform
(http://r2.amc.nl})".
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Genome Browser

Find gene: _

1«

0.75 < 0.5 <

0.25 <

\/
\I

Univer S

<< move >

Amsterdam UMC

0.25 = 0.5 >

0.75 >

1=
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hg19:.chr2

Cytoband
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TranscriptView
Panel Transcripts
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Draw mode: off v
Transcript orient.:
Type: Al ~| @

R2 Genome Browser

Min % Coverage:

Max % Coverage:

Min Alignment size:

Max Alignment size:

Max # mappings:

Best ¥ mappings:

Min # exons:
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Genome build:

Chromosome:
Start:

End:
chr:start-end

Image Width:

Adjustable settings

®
chr2 V| ®

116075274

116092414

Vector (SVG) output:| false w | (0

1000

A: Genome Annotation

Giemsa/Cytoband

o

Sequence & GC windows

Conservation{PlacMammal)

CpG Islands

[ofrv] ®

MAD domains Nemeth 2010

[of v] ®

Repeats (RepeatMasker)

(o] ®

B: Gene Annotation

| redraw ,I Docat |

Current

: chr2:16
Region size: 17,1
Bp per pixe

17

class:| all

RefSeq(R2) |
fon | @
v|(D

height: @

Online Tutorial

I Get DNA sequence (UCSC)

[ Load / Store Profile

Sequence_b
GC Percentage

BlackListed (Consensus)

o] ®

LaminB1_boundaries

ofrv] ®

R loop forming seq.

o v] @

RefSeq(CDS)

v ®

Ensembl Gene e75
off v| @

ENCODE bed v1 Ext

= e e
Cytoband click hilite:| mycn @ o MACS2 {Na:rrg
allrefsegDetail

] . {I} MACS2 (Broad) 2
repres ent.| merge by symbol v | (o < @
: ROSE Super Enhancers (Epi Roadmap)
[off v ® [of v ®
SuperEnhancers (ROSE) SuperEnhancers (ROSE AMC)
Loff v | Loff | (0 -

R2-support@amsterdamumc.nl
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Genome Browser

Go to: Main

Find gene: _

TranscriptView

Panel

Draw mode:
Transcript orient.:

Type:
Min % Coverage:

Max % Coverage:

Min # mappings:
Max # mappings:
Best X mappings:
Min # exons:

Max # exons:

Min Alignment size:

Max Alignment size:

R2: GenomeBrowser
1<« 0.75 < 0.5 < 0.25 < << move > 0.25 = 0.5 = 0.75 > 1=

zoom in 20X zoom in 10X zoom in 5X zoom in 2X zoom out 2X zoom out 5X zoom out 10X zoom out 20X

hg19:chr2 R2 Genome Browser
16,077,000 I1(1(?!?9.000 I1(3.(?!81.0(?!(?! 16,083,00 ‘16.085‘000 I1(3.08]‘.000 16,089,000 I1(1(?!91.000
Cytoband p24.3
RefSaq
MYCNUTul Bl 1 B mYCNOs

vvcnlll T [

Adjustable settings

15 v ®

Genome build:

Transcripts Chromosome:

chi2 v| @

if Start: 16075274 i

Giemsa/Cytoband

[on v | @k

s> |l End: 16092414 [
sl chr:start-end |i
»_ | .

L Vector (SVG) output:|false v | @
e Image Width: 1000 [
‘ redraw | Reset |

Current: chr2:16075274-16092414
| @ Region size: 17,140 bp
Bp per pixel: 17 bp

Panels

| (D Plugins

Cytoband click ta zo

Sequence & GC windows
Conservation{PlacMammal}
CpG Islands

ESL

NAD domains Nemeth 2010

EQl

Repeats (RepeatMasker)

[of v ] @

B: Gene Annotation

| ® 210refseqDetailed. click to zoom

RefSeq(R2)

[on v | @

R2 has 338 tracks implemented over the
different versions and access groups

R2-support@amsterdamumc.nl

RefSeq_features

(o v] ®

lincRNA from Lincipedia

(o] ®

CHIiP

ENCODE bed v1

o)

MACS 1.4 (Public)

v @

MACS2 (Broad) FW

Ca—l

MACS2 (Broad)

v|(D

SuperEnhancers (ROSE)

v ®

ChIP Peaks RSEG (Public)

Online Tutorial

| Get DNA sequence (UC3C)

| Load / Store Profile

A: Genome Annotation

Sequence_b

GC Percentage

BlackListed {Consensus)

[afr~] ®

LaminB1_boundaries

ES

R loop forming seq.

(e ] ®

RefSeq(CD5S)

[oirv] ®

Ensembl Gene &75

CA—1

ENCODE bed v1 Ext

[of v ®
MACS2 (Narrow)

[of v ®
MACS2 (Broad) 2

[of v @
ROSE Super Enhancers (Epi Roadmap)
[of v ®
SuperEnhancers {ROSE AMC)

[of v ®
BED data

R2-Platform



Genome Browser from b

Tumor Neuroblastoma public
‘ersteeq - B8 - MASS5.0 - u133p2
MYCN (208757 _s_at)
transform_log2
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R32: GenomeBrowser
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asic gene expression view
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zoom in 20X zoom in 10X zoom in 5X zoom in 2X zoom out 2X zoom out 5X zoom out 10X zoom out 20X

Online Tutorial

Get DNA sequence (UCSC) J

Load / Store Profile |
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¥ View additional details = -
: —
Alternative Reporters — —_—
Symbol Number Reporter — —— =
209757 _s_at (avg 1369 7 in 88 samples) = — —
MYCN 209756_s_at (avg 235.6 in 14 samples) !_ __ -
viewall | ©  [211377_x_at (avg 158.8in & samples) - ) =
— 234376 _at (avg 717 in 3 samples) L — E——
242026_at (avg 22.8 in 5 samples) » track of Tumar oma public - g - 88 - MASS.0 - u133p2 GEx . .
: . Click on Expression
— ny *
ProbesetVerification (hg18) a ¢ .
-3 - .
gene exon probes 4 . . t t
: — ' 0 go to xgeneview
GS YES  YES |YES ) ) . ) . . . L\\)
Y WS NO NO NO Cyicband 15 095 000 15 906 000 15,007 000 15 088 000 15,909,000 16,000,000 16001000 16,002 000 16,003 000 16,004 000 16,005 000 16,006,000 16,007 000
oban 943
MYCN 200756 _s at 3GSYES YES | YES P —
MYCN 211377 x at |4 GS YES YES YES IMYCNOS
| ] MYCNOS
MYCN 234376 _at 5 GS YES YES NO — O
F b — ~ I
Probeset Genome Location (hg18): wryCrmil] :
MY CN E—
reporter chrom start end strand link MY a\‘ = ——
209757 _s_atjchr2  |16,004,019/16,004 5251 TView hs_base_u133p2
(111} 1207028_at at 200757« o [NSGEEN
211377 _x_stfil) [ |
234376 _ai|
mn -
propertics Adjustable settings
Expression Sample: dataset_track (n=1) ~ A: Genome Annotation
. table (express): ps_avgpres_nbadam88 u133p2 -
Transformation: mycn_amp (2 cat) v Giemsa/Cytoband Sequence_b
Select a express = ®
Draw: track: o *
Background: Sequence & GC windows GC Percentage
Genome build: HG18 ~ | @ i
HugoOnce mode: [ng w| @ N = 'I
. Chromosome: CpG Islands Fragile Sites
min # Present calls:| 0 o2 v| @ z 2
) Start: 15894725 i o @
Slider no w3
| | End: 16007265 - Segmental Duplications Diff hg18 to hgl9
Range: a to|a
ight: 20 chr:start-end i @
Height: px Vector (SVG) LaminB1_boundaries NAD domains Nemeth 2010
TranscriptView s fi @ @ @
Panel Transcripts Image Width: _ i Ridge boundaries Repeats (RepeatMasker)
I Hd
frg ig redraw | Reset @

R2-support@amsterdamumc.nl
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Other data types than mRNA

R2-support@amsterdamumc.nl R2-Platform
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e Thus far mostly looked at mRNA

e Similar functionalities for the other datatypes
* aCGH /SNP / miRNA / methylation / drug response / mutation
* Some with specific extentions/views

R2-support@amsterdamumc.nl R2-Platform
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aCGH / aCGH-like

 Visualization of aCGH(-like) data in the embedded genome browser of R2
* aCGH, NGS coverage based (Whole Genome or QDNAseq)

hg19: R2 Genome Browser

1 2 3 4 ] 5 7 ] =] 10 11 12 13 14 15 16 17 18 19 20 21 22 x b
C*ﬁﬂb:"d . -1 o o s i o oo o o
vucghseq_mixed_seg

1 2 3 4 3 G 7 g 2] 10 11 12 13 14 1o 16 17 18 19 20 21 22 x Y
15

g e

cgh_mixed:| off v cgh_public_ccle: off v

cgh_v4: off v VUCGHseq: HHADG4 (HHADG4) T K

R2-support@amsterdamumc.nl R2-Platform
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aCGH / aCGH-like

hg19: R2 Genome Browser
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Color intensity by coverage
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aCGH / aCGH-like cohort

hg19: R2 Genome Browser
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hg19: R2 Genome Browser
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aCGH / aCGH-like cohort dataset

 Efficient CBSbin datasets
e Circular Binary Segmentation on raw reporter values

* Extend segments to meet halfway
e Superimpose (SI) all segments within a cohort
* Annotate Sl segments by overlap with gene bodies

hg18:chr2 GeneBrowser
—— g L e R ] - -

1 1 1 1 1 1 1 1 1 1
1.5, 400,000 15,500,000 15,200,000 115, 000,000 116,200,000 166,400, 000 115, 500,000 116,200,000 17,000,000 17,200,000 17,400,000 17,800,000 17,200,000 18,000,000
= pZd .z

Cyloband p2d.3
RefSaq ]
T TEEE HIIEE L TisBas IMYCNOS Bl FAM48A IRADS1AF2 KCNS3 1|
NBAS MYCN| WVSHL1 (|1l smce
[alukel | | [IHRl sMmce
GEN1IE
GEN1IE
MSGH1I
cgh_v3
AMCB91E 4
AMCTODB 4
i ———
AMC?"]FTL ' o = [ [E— T 0 PR 0 " — = i ]
AMCT53 4
AMCTED 4
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CGH patterns as dataset

e 30k profiles

Tumor Neuroblastoma Stage 4S - Versteeg - 18 am
custom - cbsbinvu Onec
PREPBWVES HACE1 POPDC3LINZEBE (6_104625001_105765000_2) Genom
transform_none
Subset: u-break_pattern, 16 samples

0.00 | se o0 ey 10.00 O
(n&18) - PREP,BVES,HACE1,POPDC3,LIN2BE

050 - - 050

% e ©® %
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S 020} ° {020z
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U -
-

- S

E.

@

o

i

o

o

010 Val: 0.01 (D.0D6 cnginal) call=
userdefined-main:
020+ ® break_pattern: partial chrom -
J @
030t -0.30

Samples ordered by PREF,BVES HACE1, POPDC 3, LINZEE

cmuioees | | | | | | | | | | | | | | | |
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Methylation
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Tumor ATRT (set 1) - Kool - 119

custom - imnhm450 transform_none
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Somatic mutation data

= a *
GB R2:Medulloblastoma 500 X B R2:Variant list x +
& c @ hgserverl.amcnl/cg h+d i H
Go to Main R2: Variant list Online Tutorial
ain | Geme ]
X X Genome build: hg19 v
e S \Variants source: Pediatric Pan Cancer(DKFZ) v
AmpliconView List mode
Kaplan Meier 4 or summary:  detailed ¥
Tools 3 Gene symbol filter
t-SNE Maps Filter by gene name:
Genome Browser Sample Filter
chiP data Filter by sample name:
Change Data Scope b Omit samples with over: 10000 entries
Sample Groups
User Options »
Select a track (subset] Mone v
Help 4 Selected subset: None
Contact / About R2 Variant Filter
Disable default filter:
Next
Default filter used: annovar_function="exonic'.
Link % |Chrom Y | Chromstart Y | Chromend Y I'Y RefY | AltY | Annovar_function Y| GeneY" | Exonic_classification Y Dbsnp Y| 1k_genomes Y| Aa_change Y | Add_info_r2 Y
detail / view chr2 175440128 179440130 .c T exonic TN nonsynonymous SNV . . ,p.D14512N,p.D146% ==:FORMAT: =:GT:PL:GQ|
otegrnes sy of
b detail / view chr3 173997368 173997369 . c 'Y exonic MLGN1 stopgain L L ,p.C526X,p.C566X :FORMAT: =:GT: PL: GQ|
W detail / view chr3 38770187 38770188 L G A gxonic SCN10A nonsynonymous SNV L L ,p.RB29C FORMAT:=:GT:PL:GQ
detail / view chrs 140856728 140856729 .c T exonic PCDHGCNonsynonymous SNV MATCH=po1, ,D.A345Y (FORMAT: =:GT:PL:GQ
detail / view chr7 25194787 25194788 LA G exanic C7orf31 ponsynenymous SNV . . Lp.1146T :FORMAT:=:GT:PL:GQ|
detail / view chr17 80155157 80155158 .c T exonic SLC16A3 synonymous SNV . . .0.G136G,p.G184G, [ == FORMAT: =:GT:PL:GQ
Download the R2 detail / view chrig 29432559 29432560 LT c exonic TRAPPC8nonsynonymous SNV L L ,p.E1113G,p.E1167C: == :FORMAT: =:6T: PL:GQ
Tutorials Book /
detail / view chris 21349176 21345177 - c T exonic ZNF431 synonymous SNV - L Lp.L46L,p.LBEL :FORMAT:=:GT:PL:GQ
detail / view chr1 63503229 68303930 .A AT lexonic RPESS  frameshift insertion MATCH=ineMATCH=exact; POS=58,p.N356fs (FORMAT: =:GT:GL: GO
detail / view chr1 60370620 60370621 LT c exanic CYP212 synenymous SNV . . Lp.R371R :FORMAT:=:GT:PL:GQ|
detail / view chri 212530344 212530345 . G A gexonic PPP2ZR5A synonymous SNV . " ,p.Q287Q,p.Q344Q |: iFORMAT: =:GT:PL:GQ
detail / view chr1 228645155 228645156 . c G exonic HIST3H2synonymous SNV MATCH=poMATCH=position;VT=5,p.T121T :FORMAT: =:GT:PL:GQ
detail / view chr1 228645173 228645174 LT c exanic HIST3H2ssynonymous SNV . . Lp.v115v :FORMAT:=:GT:PL:GQ|
detail / view chr1 228645200 228645201 .A G exonic HIST3HZsynonymous SNV . . .p.G106G (FORMAT: =:GT:PL:GQ
detail / view chr2 9347276 8347277 LA T exanic ASAP2  nonsynenymous SNV . . .D.H15L :FORMAT:=:GT:PL:GQ|
Go to page: 1 Show rows: |15 « | 1-150f 15138 | « »
Build a track Export to TSW
4MC: Oncogenomics encea (2)

R2-support@amsterdamumc.nl R2-Platform



Integrative Analyses

R2-support@amsterdamumc.nl 17 R2-Platform



\iJ Amsterdam UMC

Integrative analyses

* Multiple types of measurement on the same samples

* R2 can perform analyses on the basis of overlapping sample names in 2
different data types

* E.g. mMRNA vs miRNA

* ‘Across datasets’ option from R2 perspective

* R2 will automatically determine the intersection of overlapping samples

R2-support@amsterdamumc.nl

Molecular data

\
Genomics /
' i
&
Epigenomics

A\
Transcriptomics

Proteomics
R2-Platform
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Dataset Extender (2 types

= O >
B R2:Genomics Analysis and Visuz X +
&« C & hgserverl.amc.nl/cgi-bin/r2/main.cgi?dscope=noscope Tr
Go to Main R2: Genomics Analysis and Visualization Platform Online Tutorial
- 292564 unique) samples available What is R2?
DOSE gle o ple dataset ana Welcome to RZ; a biologist fri
Time series 1 web based genomics analy
. . Across Datasets ¥ visualization application develop
AmpliconView ] by Jan Koster at the department of
: Oncogenomics in the Academic
Kaplan Meier 4 Select an analysis Medical Center (AMC) Amsterdam,
2 the Netherlands. You can start
Tools » MegaSampler (View a gene in more than 1 dataset) v exploring the gene expression data

t-SNE Maps ' MegaSampler (View a gene in more than 1 dataset) Fﬂf:ﬂaalln":nl;:r:fs numbered options

MegaSearch (Find Differential expression between datasets) For citations, pl nclude the
15 ; please include the

Genome Browser 3 2D gene overview (View 2 genes in many datasets) ng webcite: 'R2: Genomics

ChIP data 2D gene overview (View 2 genes in many datasets) V2 Ana Vi : lization Platform

MegaSnitch (Associate annotations vs a gene)
Dataset Extender (Comrelate between genes)

‘ o Iy .
‘ Dataset Extender (Correlate within genes) lvlew a gene in 2 datatypes

View a gene in two datatypes >

Change Data Scope »

User Options » ’

Help 4 View a gene in two datasets (DataSetFuser)

XY plo of 2 samples ' Only look at a single

combination

‘Dataset Extender’ -

* Within: only data on common genes will be

analyzed. 00e0

T e.g. mRNA of MYCN vs copynumber of MYCN etc.. —
£ 6 &

* Between: all vs all

e.g. mMRNA of MYCN vs all miRNA identifiers

Contact / About R2

Download the R2
Tutorials Book J

htt rceuropacu (€8 Go te Main enceca (2)

R2-support@amsterdamumc.nl R2-Platform
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MRNA vs miIRNA

e Assess, which miRNAs are correlated with LIN28B mRNA expression

MegaSampler (n=4065,MAS5.0)
LINZBE (229349 _at)
transform_none

=0 7 Cell Lines Pediatric Cancers Adult Cancers Normal Tissues
[=]
1200 1 i
1E00

1400

Expressicn

EINENIER

R2-support@amsterda Molenaar et al, Nat Genet, 2012 R2-Platform
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MRNA vs miIRNA

Go to: Main R2: Genomics Analysis and Visualization Platform Online Tutorial

Main 1018043 (881501 unigue) samples available What is R2?

Time series
AmpliconView
Kaplan-Meier

Sample maps

Small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope
User Options 4
Help »

Contact / About R2

PublQed

/’

Ao
training

23 YouTube:

Integrated Anaysis of
Tumee Genormics Data with 2

Tutorials

Download the R2
Tutorials Book /

R2-support@amsterdamumc.nl

1 Across Datasets v| @

Choose single or multiple dataset analysis

2 Select an analysis:

Select an analysis

Dataset Extender (Carrelate between genes)

MegaSampler (View a gene in more than 1 dataset)
MegaSearch (Find Differential expression between datasets)
20 gene overview (View 2 genes in many datasets)
MegaSnitch (Associate annotations vs a gene)
Dataset Extender (Correlate hketween genes)
Dataset Extender {Correlate within genes)
View a gene in two datatypes

View a gene in two datasets (DataSetFuser)
XY plot of 2 samples

Welcome to R2; a biologist friendly
web based genomics analysis and
visualization application developed
by Jan Koster at the department of
Oncogenomics in the Academic
Medical Center (AMC) Amsterdam,
the Netherlands. You can start
exploring the gene expression data
by following the numbered options
in the center.

For citations, please include the
following webcite: 'R2: Genomics
and Visualization Platform
2.amc.nl)’

Financial Supporter of R2

(o] Je)

all news

G

R2-Platform
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MRNA vs miIRNA

R2: Dataset extender (Correlate between genes)

Select data sets to merge

Data set collection:| neuroblastoma amsterdam e
Source data: E“'f‘ R2: Dataset extender (Correlate between genes)
Target data: Gli Sel
RN ect data sets to merge
bar Data set collection:| neuroblastoma_amsterdam w
bai Source data: | Expression data - Tumor Neuroblastoma (combat) - Versteeg - 122 - MAS5 0(bc) - u133p2 b
cel Target d 1g l
cns R2: Dataset extender (Correlate between genes)
glic Adjustable settings LL: 33p2
g'li Mo - - AN - rna elboteh - oo Nt
h
h:: R2: Dataset extender (Correlate between genes)
mh Adjustable settings
me Gene Filter
me
n Gene / Reporter: |LIN28E! |229349_at | advanced |
me N OEE = T Sample Filter
nb
bl aCGH data - U Subset track: | vt @
nel miRNA data - Selected sample subset:MNone
| ney Source (ps)

Source Transform: | Log2 v| ]

Target (mir)

Target Transform: ]
Target values:

General

Corr. multiple testing: | False Discovery Rate v | @

p-value cutoff: 0.01
Meaxt | Reset

R2-support@amsterdamumec.nl ‘m
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MRNA vs miIRNA

o | B (S|
&Rz x \:

< C A [ hgserver2amenl/cgi-b

g =

Go to Main R2: Help(93)
Using dataset Tumor Neuroblastoma (combat) - Versteeg - 122 - MAS5.0(bc) - u133p2 vs Tumor Neuroblastic - Versteeg - 95 - custom - mirlg
scanning 1 genes LIN28B (229349_at)

22 out of 374 tests were significant at 0.01(fdr)

reporter R  pval
hsa-mir-18a (0531 8.24e-06
hsa-mir-92 |0.4672.16e-04
hsa-mir-34c |0.476/8.80e-04
hsa-mir-18a#0.426/1.13e-03
hsa-mir-15b |0.396|3.26e-03

Go to: Main R2: TwoSetView Online Tutorial
Pubsniffer GenelD Hugo Description

LIN28B vs hsa-let-7i 389421 | LIN2BE lin-28 homelog B (C. elegans)
GeneCards 406891 MIRLET7I microRNA let-7i (ALT=MIRLET7I)

LIN28B Significance of correlation:

KaplanScanner r=-0.617 p=1.8e-09 T=-0.835 df=76

hsa-mir-98
hsa-let-7i
hsa-let-7d
hsa-let-7g
hsa-let-7§

hsa-let-7i (overall- Dataset Extender Correlation
1302) Source: Tumar M bl [combat) - g - 122 - MASS.0fbc) - u133p2 (ps)
LIN28B [overall— Target: Tumar Neuroblastic - Versteeg - 95 - custom - mirlg (mir)

o 2 BRe D LINZEE (228349_at) vs hsadetTi (hsadet-Ti)

1302) .

- 450
bo- 3020 |-0.433/8.95e-04 -let-7i (overall- D NA
-135a  |-0.423(1.27e-03 . ]
TN E I g . . 45
DDA o oo - amplification?
mir1258m B’ S "~ 262 -0417/1526-03 e ! -
I Let7 transcription = 039830902 (il nrooo. -
/ P R507 0395320603 LIN28B (progriree- (. . . 730
=204 |-0.3913.69e-03 1304) N . . . z
- =190 |-0.376/6.31e-03 Time Series R . St . . , 130k
A Check - u® LUl " . oo
£30a-5p -0.360 8.00e-03 Check ] 2 . R - . . :
LINzaB W ProbePlus 2ot a m . " ERL R R ‘.,.J' 1253
= - " o |
/7 N / AiRRCERe = for 2 gene were the same TR T e T {20
e [ ]
hsa-let-7i ir ”“000“. o o n
| \ LINZ8E ,¢0¢000"““”": " s
_ v¢“’ L]
\ \ Sample Map(s) - L “"v . |
-SNE 2020-09- . 10
LTl
L ! 28 @ - .
— 6L -05
agegroup
aliveplus
clin_primary
'Crn_amj
EJ palhol:)gy_biopsy
sample_source
/ Let-7 miRNA “tagagies)
Amplification Sample filter
Deletion Al Subset track: [ v @
- N Selected sample subset:None
High expression

Tumor Neuroblastoma (combat) - Versteeg - 122 - MAS5.0(bc) - u123p2

Gene / Reporter: |LIN28E§ |229349_at | advanced | L\,
Source Transform: @
Tumor Neuroblastic - Versteeg - 95 - custom - mirlg
Molenaar et al, Nat Genet, 2012

KZ=FPratrorm
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MRNA vs aCGH

hg18:chré R2 Genome Browser
Bl VRS TR ¥ — W Sr——— T S—— VT -

itcc0025 CGH

R2 Genome Browser
—— m

_._".l = " b F:l
Indeed focal amplification | itccD025 Affymetrix
Around LIN28B -
itcc0025 Affymetrix |
-I.I .:..lu.l.. 1 .l .# - :l .:“.H- ol = l.'.'-‘ .: l.
- et Ay B BT e S g i
O L Ll T O Rt RO IR Nl B

1 1 1 . 1 1 1
300,000 105, 100,000 105, 300,000 105,500,000 £05, 700,000 105,900,000 1065, 100,000 106,300,000 105,500,000 106,700,000 106,000,000 107, 100,00
y4 i I O

HiHacer /lleves promll || | IllaTGS [HrTEL000 20,000,000 00, 000, 000 120,000,000 440,000,000 G0, 000,000
LINKBOSTT PRDM1| A1l
Linzsel-|-1|lleves arsLilll
|leves a
BVES-AS1I I HlllPreP q
[IPOPDC3 d
POPDC3

R2-support@amsterda Molenaar et al, Nat Genet, 2012 R2-Platform
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Go to Main R2: Her(QQ} Go to Main R2: TwoSetView
scanning 19843 genes 53 ?EHEIESNOHI:E??M-E smau\1L|c\eg)\zfgrlrtlg?n box 114-3
169189 out of 8889564 tests were significant at 0.01(fdr) Vsas 3| WIR435  MicTORNA 495 (ALT=HSA-MIR-495
reporter R  pval reporter R pval Min source SNORDIN 3 rmo. ggga"gicf';‘f;; correlation: .
SNORD114-3 (232355 ativs hsa-mir-485  0.903 8.54e-29 FGF4 (206782 at)vs hsa-miR-585 (hsa-miR-5285) -0.738/0.06e-14  PAICS 11 ”' Dataset Extender Correlation
SNORD114-3 (232355 atjvs hsa-mir-127  0.900(3.32e-28 RAB3B (227123 at)vs hsa-mir-92 (hsa-mir-92) -0.7254.53e-13  ZNF426 |10 R
SNORD114-3 (232355 at)vs hsa-mir-369-3p |0.893/2.47e-27 PHGDH (201397 ativs hsa-mir-324-5p (hsa-mir-324-5p) -0.721/6.56e-13 SF3B3 9 e' e 2
SELL (204563 ativs hsa-mir-150 0.889(1.12e-26|MYO5A (227761 at)vs hsa-mir-92 (hsa-mir-92) -0.719/8.61e-13 MAT10 9 |__Check ]
SMNORD114-3 (232355 at)vs hsa-mir-655 0.8891.27e-26 CEP152 (239413 at)vs hsa-mir-153 (hsa-mir-153) -0.711/2.13e-12 SLC1AS 8 T
CD3aD (213539 ativs hsa-mir-150 0.882/9.78e-26 GMPS (214431 at)vs hsa-mir-153 (hsa-mir-153) -0.708/2.85e-12 BAZ1A g A
SMNORD114-3 (232355 at)vs hsa-mir-370 0.882|1.12e-25|REEPS (208873 s at)vs hsa-mir-92 (hsa-mir-92) -0.7073.41e-12 GMPS g SNORD114-3 é
HOXES10 (218859 at) vs hsa-mir-196a 0.878/3.97e-25|ZNF486 (225335 ativs hsa-mir-30a-5p (hsa-mir-303-5p) -0.706 3 5412 ALG3 7 § WL
HOXC10 (218959 at) vs hsa-mir-1960 0.8757.66e-25 RIMS1 (231986 at)vs hsa-mir-82 (hsa-mir-92) -0.703/4.98e-12 RAB3B 7 ]
SNORD114-3 (232355 at)vs hsa-mir-411 0.874/1.22e-24 3F2B3 (200887 5 at)vs hsa-miR-488 (hsa-mik-488) -0.701|5.05e-12 FHGDH 7 2 Al
LCK (204891 s at)vs hsa-mir-150 0.871/2.47e-24 AHCY (200903 s at)vs hsa-mir-328 (hsa-mir-328) -0.699/7.51e-12 FFRC1 7
SNORD114-3 (232355 at)vs hsa-mir-379 0.868|6.02e-24 AMBP (205477 s at)vs hsa-mir-200a# (hsa-mir-200a#%) -0.696|1.02e-11 / 7 2k
5441 (228592 at)vs hsa-mir-150 0.864/1.55e-23 BRUNOLE (227775 atl vs hsa-mir-82 (hsa-mir-221 -0.696/1.07e-11 7 " 7
SMORD114-3 (232355 at)vs hsa-mir-485-3p 0.8641.58e-23 RMF11 (208924 at)vs hsa-mir-92 (hsa-mir-22) -0.696/1.07e-11 7 0 e .
CD247 (210031 at) vs hsa-mir-150 0.863 2.00e-23 TMEMS7 (212282 at)vs hsa-mir-153 (hsa-mir-153) -0.694/1.28&-11 7

SMORD114-3 (232355 at)vs hsa-mir-376a |0.863/2.35e-23 SNEPA (201770 at) vs hsa-miR-488 (hsa-mik-488) -0.692/1.58&-11 . g g&;q

SMORD114-3 (232355 at)vs hsa-mir-487h  |0.862/2.79e-23| LOCT28052 |'1558?El'3 a at)vs hsa-mir-92 (hsa-mir-92) -0.692/1.63&-11 PROXG g [l

TRBC1 (211796 s at)vs hsa-mir-150 0.861/3.56e-23/SKP2 (203625 x_at)vs hsa-mir-153 (hsa-mir-153) -0.6911.73e-11]  [EXO1 ] S

PLACS (219014 ativs hsa-mir-150 0.8595.94e-23 ZNF496 (225335 at) vs hsa-mir-148b (hsa-mir-148b) -0.691/1.81e-11 DEK3 g

SNORD114-3 (237355 atlys hsa-mir-331  |0.3587.04e-23 SERFINAZ .2023?5 at) vs hsa-mir-200a# (hsa-mir-2003#) -0.6911.81e-11 C19%0rf48 |6 Eoioain R2: TwoSetView

SNORD114-3 (232355 at)vs hsa-mir-410 0.858/7.55e-23 RAB3B (227123 at)vs hsa-mir-19a (hsa-mir-19a) -0.691/1.88e-11 RUVBL1 g RAa, GE;:ID;"EiﬂE RAB3B n,e,,,[;';f':iﬂn,ﬂnge,mfam”,.
CCRT (206337 ativs hsa-mir-150 0.857/1.07e-22 PFRC1 uDE??? s atiws hsa-miR-488 (hsa-mik-488) -0.6901.96e-11 FOLR3D g hecdh ¥ sig}ifica;ce of currefatiun: ) )
SNORD114-3 (232355 ativs hsa-mir-329  |0.856/1.15e-22 C160rf75 (226456 at) vs hsa-mir-204 (hsa-mir-204) -0.588 2 5de-11 SLC3BAS |5 o g;a"sef;fe;;ej&fr;;jjm‘ e
SMNORD114-3 (232355 at)vs hsa-mir-369-5p |0.8551.55e-22 NCAPG (218662 5 at)vs hsa-mir-153 (hsa-mir-153) -0.686(3.02e-11 PLUST? 5 Coyteann Saurce, Tumar Nearoblasiana | Verskeq (58 MASSO- 41332 (52)
ICAN3 (204949 _at)vs hsa-mir-142-3p 0.854/2.00e-22| SLC1A5 (208916 _at) vs hsa-miR-488 (hsa-miR-488) -0.6853.20e-11  |WDR3 5 e " EmEmE e e
TR.—.C f%DQB?D at) vg hsa-nur-@ﬂ_ 0.854/2.12e-22|NOB1 (223018 at':.'v's hsa-miR-:iSB fhsa-n'uiR-:iES': -0.683/3.85e-11 Cdorf14 % »

RASSFS (223322 at)vs hsa-mir-150 0.852/3.23e-22|MYBL2 (201710 at)vs hsa-mir-204 (hsa-mir-204} -0.683/4.00e-11 TMEMIT7 5 ProbePlus

IL7R (206798 at) vs hsa-mir-150 0.852/3.206-22|E2F6 (203957 atiys hsa-miR-585 (hsa-miR-585) 0.682452e11  |CCPG1 5

C16orfo4 (1559584 a at)vs hsa-mir-150 0.852/3.35e-22|CDCAS (224753 at)vs hsa-mir-204 (hsa-mir-204} -0.681/4.75e-11 TAF1D 5

ICAM3 (204949 at)vs hsa-mir-150 0.851/4.28e-22|AP0OA2 (219466 s at)vs hsa-mir-200a# (hsa-mir-200a#) -0.680/5.23e-11 NOP14 4 g

PLACS (219014 at)vs hsa-mir-142-3p 0.851/4.36e-22|MCM2 (202107 s at)vs hsa-mir-204 (hsa-mir-204) -0.679/5.77e-11 SERINCT |4 % !

EAIM3 (221601 s at)vs hsa-mir-150 0.851/4.41e-22|PPP2R2A (202313 ativs hsa-mir-148b (hsa-mir-148hb} -0.678/6.49e-11 HPOL 4 i

ICAME (204949 at)vs hsa-mir-142-5p 0.850|5.45e-22|LRRCEC (228314 atlvs hsa-mir-92 (hsa-mir-92) -0.6786.64e-11 FBL 4

DENMD2D (221081 s ativs hsa-mir-142-5p |0.849/6.39e-22|LOHA (200650 s at)vs hsa-mir-190 (hsa-mir-190} -0.6776.99e-11 GABARAFLY 4

IKZF1 (227346 at) vs hsa-mir-150 0.849|6.58e-22|MAP1LC3A (227219 x at)ws hsa-mir-92 (hsa-mir-92}) -0.6777.26e-11 THNFRSF10B 4

MEG3 (235077 at) vs hsa-mir-127 0.848/7.77e-22 TRIP12 (204033 at)vs hsa-mir-153 (hsa-mir-153) -0.6777.54e-11 MTR 4

LTB (207339 s ativs hsa-mir-150 0.848|7.98e-22 PSAT1 (223062 s atlvs hsa-mir-153 (hsa-mir-153} -0.676/7.61e-11 POLDA 4 "

FTPRC (212588 at)vs hsa-mir-150 0.848/8.45e-22 TRAP1 (201381 at) vs hsa-mir-95 (hsa-mir-95) -0.676/7.90e-11 LirZ28B 4 Z‘ﬁ(;'ggp’jﬁ:

CD2 (205831 ativs hsa-mir-150 0.845/1.85e-21|DKK3 (214247 = at)vs hsa-mir-20a (hsa-mir-20a} -0.6758.61e-11 TKT 4 T

DENMND2D (221081 s ativs hsa-mir-150 0.8441.96e-21 ZNF495 (225335 at)vs hsa-mir-95 (hsa-mir-95) -0.675/9.03e-11 SLC16A1 4 %{(-E:m [

DENMD2D (221081 s ativs hsa-mir-142-3p |0.844/2.20e-21 MIME4 (212739 s at)vs hsa-mir-128a (hsa-mir-128a) -0.673/1.04e-10 ATIC 4

SNORD114-3 (232355 at)vs hsa-mir-432 0.843/2.68e-21D0X39 (201584 s at)vs hsa-mir-153 (hsa-mir-153) -0.673/1.05e-10 CEP152 4

R2-support@amsterdamumc.nl
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Relate Gene Expression to drug sensitivity

Select data sets to merge

Data set collection :| sanger_drug_cellpansal b

Source data: | Expression data - Cell line Cancer Panel - Sanger - 789 - MAS5.0 - u133a v |
Target data: | Drug test data - Cell line Drugs - Sanger - 635 - custom - druglsang |
| Select data sets |

Gene Filter

Chromosome: (Al ~| @
Gene ontology: |.-f'n|| V| Search GO
Gene seat: Search G35

Manual list: |ncrne V| @

Sample Filter

Subset track: | v|{:|» 6]
Selected sample subset:Mone

Source (ps)

Source Transform: | Log2 v| 6]

Target (drug)

Target Transform: 6]
Target values:

General

Corr. multiple testing: | False Discovery Rate v | @
p-value cutoff: |'I}.EI1 |
| Mext I Reset |

R2-support@amsterdamumc.nl R2-Platform



Drug (IC50) data

Using dataset Cellline Cancer Panel - Sanger

\I] Amsterdam UMC

R2:

- 789 - MAS5.0 - ul33a vs Cellline Drugs - Sanger - 639 - custom - druglsang
scanning 12503 genes

47026 out of 1637893 tests were significant at 0.01(fdr)

reporter R pval
SH3BP4 (222358 s at) vs methotrexate ic 50 0.573/1.48e-30
GNGI12 (212294 at) vs methotrexate ic 50 0.559/5.13e-29
TJP1 (202011 at) vs methotrexate ic 50 0.555/1.54e-28
FAM114A1 (213455 at) vs methotrexate ic 50 0.538/1.71e-26
AMOTL2 (203002 at) vs methotrexate ic 50 0.531/1.06e-25
PPIC (204517 at) vs methotrexate ic 50 0.529/1.35e-25
FKBPS (212169 at) vs methotrexate ic 50 0.530/1.38e-25
ITGBS (201125 s at) vs methotrexate ic 50 0.528/1.53e-25
NCKAP1 (207738 s at) vs methotrexate ic 50 0.515/6.70e-24
DAG1T (205417 s at)vs methotrexate ic 50 0.512|1.77e-23

0.508/4.03e-23
0.508/4.30e-23
0.5084.56e-23

CTTN (201059 at)vs methotrexate ic 50
PLS3 (201215 at) vs methotrexate ic 50
A1 (201887 at)vs methotrexate ic 50
YAP1 (213342 at) vs methotrexate ic 50

0.500|3.14e-22
POMNZ (201876 vs methotrexate ic 50 0.487)6.90e-22
TEAD1 (214600 at) vs methotrexate ic 50 0.492|1.96e-21
CAPNZ (208683 at) vs methotrexate ic 50 0.481|2.889e-21
PARVA (217890 s at) vs methotrexate ic 50 0.490/3.24e-21
NGO (201458 s at) vs methotrexate ic 50 0.456/9.33e-21
SNAT (205573 s vs methotrexate ic 50 0.484/1.60e-20

SDC4 (202071 at)ws methotrexate ic 50
LAMBZ (216264 s at) vs methotrexate ic 50
LAPTMA4A (200673 at) vs methotrexate ic 50
ITGAV (202351 at) vs methotrexate ic 50
CEP170B (213242 x at)vs methotrexate ic 50
TSPANG (209108 at) vs methotrexate ic 50

0.482/2.42e-20
0.4580/3.60e-20
0.480|3.62e-20
0.450/3.65e-20
0.480|3.67e-20
0.478/5.20e-20
ic 50|0.476|8.27e-20

R2-support@amsterdamumc.nl

reporter R pval Min source
WAS (38064 r at) vs methotrexate ic 50 -0.565(1.21e-29 PTRF 7
LRMP (204674 at)vs methotrexate ic 50 -0.540/6.81e-27 WMYOF 7
GMFG (204220 at)vs methotrexate ic 50 -0.540|6.70e-27 FLI1 6
NGCT (201468 s ativs 17-aaq ic 50 -0.533/1.04e-25 ANXAT L]
NCKAP1L (200734 at)vs methotrexate ic 50 -0.533/6.97e-26 GMFG 5
ACAP1 (205213 at) vs methotrexate ic 50 -0.532|6.55e-28 WWTR1 5
MFNG (204153 s at) vs methotrexate ic 50 -0.520)1.32e-25 HNRNPD |5
DOCKZ (213160 at) vs methotrexate ic 50 -0.507 |4 68e-23 NCKAPIL &
CD53 (203416 _at) vs methotrexate ic 50 .506/5.91e-23 PRKCE 5
CD48 (204118 at) vs methotrexate ic 50 -\505|6.40e-23 MBF ]
IKZF1 (205039 s at)vs methotrexate ic 50 -0.NJ2|1.89e-22 ARID1A ]

MAPAKT (2062096 x at) vs methotrexate ic 50 0.5
TRAF3IP3 (213888 s at)vs methotrexate ic 50

E_IC_50 {methotrexats_ic_50)

Dataset Extender Correlation

Source: Callline Cancer Panel - Sanger - 789 - MASS5.0 - u133a (ps)
r- 63 - custom - drug1sang {drug)

EXATI

tissue
Mbladder (n=17)
Mblood (n=93)
Moone (n=27)
Mbreast (n=36)
cns (n=67)
gi tract (n=58)
Mkidney (n=21)
lung (n=101)
other (n=18)
avary (n=17)
Mpancreas (n=16)
skin (n=37)
Msoft tissue (n=16)
Mthyroid (n=9)
Mupper aerodigestive (n=45)
Buterus (n=17)

Val WAS 2log ps: 9.53 (739 4 original)
Vial METHOTREXATE_IC_50 drug: -3.23 (-3.23 original)
default:

cancer_type: burkitt_lymphoma

cellline: ramos-2g6-4c10

cosmic_id: 310401

ebi_file: 5500024031722092907496 c04_5621
histology_subtype: burkitt_lymphoma

id: 4895586

prim_histology: lymphoid_neoplasm

prim_site: haematopoietic_and_lymphoid_tissue
site_subtype: ns

tissue: blood

tumor_origin: primary

Tamget Cellline Drugs - Sange
NCF4 (207677 s s methotrexate ic 50 4 WAS (33054_r_at) vs METHOTR
SASH3 (204923 at) vs methotrexate ic 50 X T
HCLS1 (202957 at) vs methotrexate ic 50 -0.4f
PHLDA1 (217996 at) vs rdeat1d ic 50 -0.4¢ % 9 (e )
PTPNT (204852 s at) vs methotrexate ic 50 -0.47
ZMAT3 (219628 at) vs nutlin-3a_ic 50 04 O 2 o
FLI1 (204236 at) vs methotrexate ic 50 041 E 1 °
COROCIA (209083 at) vs abt-263 ic 50 0.4 o
PTPRC (212587 s at)vs methotrexate ic 50 -0.4¢
CORO1A (200083 at) vs msthotrexate ic 50 o1 QO
DCK (203302 at) vs methofrexate ic 50 -0.4% w0 0
ARHGAP15 (218870 at) vs methotrexate ic 50 -0.4¢ I 1 °
RHOH (204951 at) vs methotrexate ic 50 -0.4% Q
LAPTMS (201721 ) vs methotrexate ic 50 -0.4¢8 |
R RS oW
= 2]
% :
2
= -4
O ‘
T .
L g/
-84
(O O OQiEaEEe
o &Y <t

WAS 2log ps

w

co

o ™~
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Correlate within genes (Gex vs Copynumber

O [ QFc | Ml oc | P A B A |

< c
Go to: Main
Main
Time series
Ampliconview
Kaplan-Meier
Sample maps
Small Tools
DataGrabber
Genome Browser
ChIP data
TAR literature
Change Data Scope 3
User Options »
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R2: Genomics Analysis and Visualization Platform

1018043 (881501 unique) samples available

Choose single or multiple dataset analysis

1 Across Datasets v | @

2 Select an analysis:

Select an analysis

[Dataset Extender (Correlate within genes) v] ®
Proceed
3

R2: Dataset extender (Correlate within genes)

Select data sets to merge

Data set collection:| neuroblastoma_amsterdam hd

| Expression data - Tumor Neuroblastoma (combat

|aCGH data - Uncategorized -

110 - custom - gent

| Select data sets |5 pset track:

Source Transform:

HugoOnce mode:

min # Present calls:

Target Transform:
Target values:

r_pval_cutoff:

Corr. multiple testing:

Adjustable settings
Sample Filter

Online Tutorial

What is R2?
Welcome to R2; a biologist fri
web based genomics analy
visualization application developed
by Jan Koster at the department of
Oncogenomics in the Academic
Medical Center (AMC) Amsterdam,
the Netherlands. You can start
exploring the gene expression data
by following the numbered options
in the center.
For citations, please include the
fol webcite: 'R2: Genomics

Financial Supporter of R2

vig ® £

Selected sample subset: Mone

Source (ps)

v ®

| Log2

yesv| @

Target (cgh)

General

| False Discovery Rate v | @
001 |
| Next I Reset |
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R2 Genome Browser
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Within Gene Cross Correlation Result
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:E R2: Genomics Analysis ar X

& C {} | & Secure | https//hgserver2.ame.nl/cgi-bin/r2/main.cgi * Ol Z I
| Go _to Main R2: Genomics Analysis and Visualization Platform Help (RtD)
- 348140 (198492 unique) hs samples available What is R2?

Welcome to R2; a biologist friendly

ITCt . ch Singl Hiple dat t = web J_assd genomics analysis and
Mai 1 005€ Sing'e or mutip ey visualization application developed
Can ain Sing\e Dataset ¥ by Jan Koster at the department of
X . . Oncogenomics in the Academic
Timi| Time series Medical Center (AMC) Amsterdam,
. X = the Netherlands. You can start
Amg ampliconView e L exploring the gene expression data
Kanpl i Current dataset: b\, following the numbered options
P kaplan Meier » 2 ; Q/. in the center,
Tool Turmor Medulloblastoma {DKFZ) - Kool - 363 - custom - ilmnhm450 For citations, please include the
Tools » Change Dataset | Advanced Selection 5 cite: 'R2: Genomics
t-SN s and Visualization Platform
t-SNE Maps . 2.ame
Gen Select type of analysis
chi| Genome Browser 3 View all reporters for a gene (Heatmap) v

Dev| ChIP data

Select Additional Conditions

Adr|  Change Data Scope 3 4

User Options 3

Help 3

Chal 5
— Contact / About R2 Next | Reset

Conl

Oo®000

“ ’ , The important thing is to never stop questioning.
(Albert Einstein) all news

-
b
-

Quote

&

Integrated Anshyai of
Tumee Gerermics Data with R

Tutorials

Do /| Download the R2
Tu Tutorials Book
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Time series

Survival (Kaplan-
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Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature

Change Data Scope 4

User Options »
Administrator »
Help »

Contact / About R2

(D YouTube|
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R2: Genomics Analysis and Visualization Platform

5,019,382 (3,775,101 unique) samples available
Choose single or multiple dataset analysis

Single Dataset v | ®

Select a dataset for analysis
2 [ Tumor Medulloblastoma (DKFZ) - Kool - 363 - custom - ilmnhm450 v |

Select type of analysis
3 (View all Met ids for a Gene (Heatmap) v] ®

Proceed

Online Tutorial

What is R2?
Welcome to R2; a biologist friendly
web based genomics analysis and
visualization application developed
by Jan Koster at the department of
Oncogenomics in the Academic
Medical Center (AMC) Amsterdam,
the Netherlands. You can start
exploring the gene expression data
by following the numbered options
in the center.
For citations, please include the
following webcite: 'R2: Genomics
Analysis and Visualization Platform
(http://r2.amc.nl)'

Financial Supporter of R2

Cancer
Center
Amsterdam
[¢] Je]
News

Try our updated vector graphs in
the platform. We love to hear what
you think about them.

News
Check out the new iTHER pediatric
cancer precision medicine
datascope. Now publicly available
in R2 via the 'datascopes’ menu
item.

all news
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Whole genome sequencing data in R2

dom pmc

Go to: Main R2: Genomics Analysis and Visualization Platform Online Tutorial
Main 967627 (866122 unique) samples available What is R2?
Time series Choose single or multiple dataset analysis '-‘a'ELc011e éo R2; a biolog ?: "lerdd'y'
web based genomics analysis an
Il e 1 Single Datasst ® ;Sjallz;? on appt;atdcn dftvslnpsd'
Yy Jan Koster at € department of
Kaplan-Meier Oncogenomics in the Academic
a - Medical Center (AMC) Amsterdam,
Sample maps Select a dataset for analysis the Netherlands. You can start
" x 2 - (i) exploring the gene expression data
S [ Tumor Neuroblastoma public - Versteag - 83 - MAS5.0 - u133p2 v | & by following the numbered options
in the center.
DataGrabber For citations, please include the
Select type of analysis wing webcite: 'R2: Genomics
Genome Browser 3 is and Visualization Platform
CHIP data View a Gene v @ frz.amc.nl)’.
ToplLister (Gene filter stdev) - Financial Supporter of R2
TAR. literature Geneset vs Genesets Comrelations .
Change Data Scope 4 Track(#l) vs Genesels Correlaliqns
Venn Diagram of GeneCategories eset
User Options 4 Personalized Genomics

Help » taiic circos files (v S

omatic Mutations (v3)
Contact / About R2 Pers. Med. OncoPrint
CliniSnitch (Track vs som. mutation)
Find a Sample on omics criteria Amsterdam UMC
Plot CGH karyograms in track assisted order
Other analyses
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Whole genome sequencing data in R2
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¥ University Medical Centers

Whole genome sequencing data in R2
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Neuroblastoma patient with single event

hg18:chr11 R2 Genome Browser
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itcc0041 Affymetrix
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hg18:chr11 R2 Genome Browser
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FOXR1 only expressed in combination with Structural Variation

- FOXR1 expression (Affymetrix 133plus2, MASS5 normalized)
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University Medical Centers

FOXR1 causes growth maintenance in non malignant mouse neuroblasts

170 h bzw. 7 Tage

JoMal JoMa-FoxR1 JoMa-Nmyc JoMa-GFP

+4-OHT

-4-OHT

Immortalized by 4-oht regulated cMYC expression
Removal of 4-oht > terminal differentiation

R2-support@amsterd: Santo et al, Oncogene, 2012 R2-Platform
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Later on other patient with only a FOXR1 event
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Patient overview

Online Tutorial

R2: Single Sample Circos Overview

NGOTTr

Go to: Main | Graduate Training Course portal

~ Sample Annotation

default
< — Track Value
1 [ ITIIJII['m}l agegroup _less_than_or_equal_18m
" ; "mﬁna_ cg_1p loss
] @ 7 cg_batch second
h' ‘\‘ cg_cgh_appearance tumor
I/\\) [ " cg_chri1 whole_gain
| cg_chri? 170_gain
| cg_mycn non-amp
J chemo no
|| clin_pa nb
| dcause 0
| diagn_zage 103
/ diagn_age_month |3
| diagn_age_year 0
s - dumbell 0
/ = event_overall no
| ". ﬁ event_progriree Ves
i. g followup_overall Gy
=] followup_progriree [0y
| - id T2
/ = inss stds
— institute amsierdam
E irradiation no
:’ Icstate ned
~ mibgdiag vy
- -« 5 5 neuritogenesis neuritogenesis
; primary_site adr_gland
J P project_id nrc2102
s 4 set_tumor no
| \ ” ' sex female
| 4 ) ‘0 & surgery no
B - // ‘-\\ surv_overall 2464
: i W sury_progriree 145
\_:-.* [ @d‘" Tracks with no data(nd): e e — .
Y, . . -.\\?"'\"' - ormotripsis w2d, Z02-akapd, z02-aneB, 202-arhgapld, 202-art3, u S, z02-c2or 02-c5or 4
s “'!‘?]11 Eﬂ‘ﬂﬂll[ﬁl -Imii' » Somatic Structural Vanants (23 entries)

R2-support@amsterdamumc.nl

» Gene Affecting Structural Varnants {of limited size)

» Somatic Variants (15 entries)

» CopyNumber list

¢ Link out

R2-Platform
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Patient overview

Go to: Main | Graduate Training Course portal R2: Single Sample Circos Overview Online Tutorial

NGO0TTr

» CopyNumber list

» Link out

R2-support@amsterdamumc.nl R2-Platform
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Patient overview

Go to: Main | Graduate Training Course portal R2: Single Sample Circos Overview Online Tutorial
N&07Tr

~ Somatic Structural Variants {23 entries)

Link leftchr leftpos rightchr rightpos discordantmates junctionseqres  event_type

view [chri 33844571 |chri4 65953136 |22 complex
i 33848331 |chrid 65945324 22 interchromosomal
33852272 |chri7 36301741 80 complex

48468933 chri2 43469387 12
65947501 |chri4 65955379 51
65953106 |chr17 36301672 |15
65971282 |chri4 10450457061
71013817 |chr19 58837436 |23
98012077 |chr19 63677849 |64

probable-inversion
tandem-duplication:
complex

complex
interchromosomal
interchromosomal

< <<[<<Zz[R[<[<[<[<|< <z << << <=<=<<=<

99329065 |chri4 101061445 16 complex
101061746|chr19 49302899 |25 complex
101061766|chr19 49302899 |20 complex
104550136 chr14 105674704 19 complex
’. 104550325|chr19 58838052 |29 complex
RAAZA2A0 Ichrid RAR30003 (120 complex
Go to Main : Help(e3) interchromosomal
15 hg18:chr1 GeneBrowser interchromosomal
= — I N R - -
= probable-inversion
J— 33,820,000 33,240,000 — 33,850,000 33,280,000 aalemnm interchromosomal
e T R T T b losmoz interchromesomal
14 o complex
- interchromosomal
deletion
N6OTTrL -
D
cq_junctondit PN
View chrl: 0. '2-33902272 in Ger
hg18:chr17 GeneBrowser
— o - -
I EF mmm ERI 53000 = =00
RefSeq(10001) = !
o canth o IHkrTz ] BkRT20 HE - PerTzs
_-.-- _-‘--_ T e o ‘_—k- -_-q_—
N6O7TrL - - =
ca_junctendit
!
View chri7:36251741-36351741 in GenomeBrowser
R2-support@amsterdamumc.nl (e e = R2-Platform
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373 R2: Static Circos Archive X ) m R2:

C M [3 hgserver2.amcnl/cgi-bin/r2/main.cg
Go to Main R2:
N607TrL

» Sample Annotation
=< ; Z = 3
% i » Somatic Structural Variants (Junction_diff entries)

\ — NIV,

2 ﬂ_\m B — [ v Gene Affacting Structural Variants (of limitad size)

int_class leftid rightid
potential_fusion- chr17:36274286
strand_match +
genes_in_region
(<2mb)

chrg:63719834 -

chr14:99329065 .—Chr142101061445

&

: ol ][%

(<2mb) + E
potential_fusion-
strand_mismatch

—~
N

&
N
o0 TN Oy,
L W iy,

)

gl

v
&

-
=

o

» Somatic Variants (Calldif Somatic Output (so>=.10))
» ITHER

b Link out

str_con distance mates s

genes_in_region chr14:104550136/chr14:105674704 N

chrg:63952839 + chr14:70593474 - N

AMC: Oncogenomics

Go to Main

s event type left r2gene right r2_gene exon

interchr
complex
complex

interchr

<

m

R2-support@amsterdamumc.nl

R2-Platform
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37 R2: Static Circos Archive X J (7 R2:

C f [} hgserver2amcnl/cg ol =
Go to Main R2: Help(93)
N607TrL
» Sample Annotation
< » Somatic Structural Variants (Junction_diff entries)
» Gene Affecting Structural Variants (of limited size)
¥ Somatic Variants (Calldif Somatic Output (so>=.10))
link chrom chromstart var r2_refflat aa_change category Somatic validation_result reference alleleseq
view|chr1 149546735 het_del PI4KB F385L FRAMESHIFT|0.113 na A
view/chr11 |48323628 |het_ins OR4C45 =10char frameshift 0.167 na AG
view|chr12 [11066031 het_snp TAS2R19 P1358 MISSENSE |0.342 na G A
view/chr12 11066052 |het_snp TAS2R19 |V128L MISSENSE |0.159 na C G
view|chr12 [11075102 het_sub TAS2R31 |132T MISSENSE |0.316 na AA GG
view/chr14 191123334 |het_ins |CATSPERB/GV1032GS |FRAMESHIFT|0.106 q C
view|chr16 1817793  het_ins |FAHD1 1187S FRAMESHIFT|0.101 ; G
24829250 |het_del SLC5A11 |S591 DELETE 0.103 na AGC
view chr19 4463888  het_sub/PLIN4 T3461 MISSENSE |0.339 na AG GA
=) et_snp|/ALK F1173L MISSENSE |0.052 yes;as_expected |G il
GB R2: Static Circos Archive % \ (B R % ) 58 R2: GenomeBrowser x et_ins ZNF335 0.196 g TTC
€« C' i [ hgserver2amanl/cgi-bin/r2/main.cgi iv = |het_snp TIANY W1284* NONSENSE 10.359 ye5:3s expemed C T |
Go to Main R2: GenomeBrowser o N Q148 NONSENSE [0.567 |na C T
Find gene: 1< 0.75< 0.5< 025< <<move>> 025> 05> 075> 1> Get DNA (UCSC) &) 0DZ3 GR588GS FRAMESHIFT 0.695 na G
zoom in 10X zoom in 5X zoom in 2X zoom out 2X zoom out 5X zoom out 10X del ZBTB24 >10cnar FRA.MESH”-—]' 076 na >Sbases
hg18:chr21 GeneBrowser
- — e | - -
. EIEEXED EREXTN EREXED EIREXEY EIREXED
atecquerce AT
atoreteeq_gdsF [l
alk
Retseq(10c201)
e -— ]
snp1 A - -
-
[R—
NeoTTe(4t —
P —
NEOT T
nocalls
eaioare)
o sertion 0
xref:
log10(Var’6) Half no call plus (full): 0 (0)
CG6_count: 0
g6 Half no call plus (full): - (-)
Affected Samples: N607T,
Adjustable EDTrr, N607Td, N607Trd
Chromosome: chr21 [+ ] A: Genome Annotation
Start 31430125 i Giemsa/Cytoband: on [+ ] Sequence_b: on [+] Koster|
End 31430176 i Sequence & GC windows: | off [~ ] GC off[~]
Filter File: | Choose File | Nofil chosen Conservation(PlacMammal):  off [+ ] CpG Islands: | off [+ |
svG output: | false [+] Fragile Sites: off [~] Segmental Duplications: | off [~
R2-support@amsterda icce v e : Darhg1 ohgsg:lorle] feming: ooundaresior 71| | RZ-Platform
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CiViC / Clinvar

fﬂ R2: Static Circos Archive X m R2: Single Sample Circo: X :é R2: Two Gene View for I X an) — X
< C 1 | & Secure  https://hgserver2.amec.nl/cgi-bin/r2/main.cgi Qx| D E :
» Main R2: Single Sample Circos Overview Help (RtD) ,
1007_013_2M1

» Sample Annotation

b Somatic Variants

» Clinvar
¥ CiViC
gene variant disease drugs type direction level significance statement pubmed_id rating chr  start stop wvarsum origin
PDCD4 EXPRESSION  Lung Cancer Paclitaxel  Predictive |Supports B Sensitivity 259280356 4 10 |112631596 112659763 Eﬁ,l?é?itcl;
- Brain : ; S S pneitivity 5 o Somatic
PTCH1 LOH Medulloblastoma Vismodegib Predictive Supports B Sensitivity 26169613 2 9 |88205262 98270943 Mutation
~He Brain : : b @ Sencitivity / - 9 Somatic
PTCH1 MUTATION Medulloblastoma Vismodegib Predictive Supports B Sensitivity 24651015 4 9 98205262 98270543 Mutation
. Diffuse Large B- - - - - Somatic
REL  AMPLIFICATION cell Lymphoma Diagnostic Suppaorts B Positive 12075004 4 2 61108708 61148800 Mutation
. Invasive Bladder o
Tsc1 |[FRAMESHIFT o citional Cell Everolimus Predictive Supports B Sensitivity 22993433 |3 |9 135766735 135820008 Somatic
d/= TRUMNCATION Carcinoma Mutation
=

=] ~s [FRAMESHIFT |Non-small Cell |Rapamycin NS P S pneitivity = |12 Somatic
= TsC1 TRUNCATION  Lung Carcinoma (Siralimius) Predictive Supports D Sensitivity 19966866 3 9 |135766735 135820008 Mutation
! ~y  |LOSS-OF- Bladder - o Sty = = aar Somatic
TSC1 FUNCTION Carcinoma Everolimus Predictive Supports B Sensitivity 22923433 3 9 135766735 135820008 Mutation

juaned Jaylp

T @W‘“‘ﬂ

b’ D711 SMIL AT IGEDS1-007 1L 3N L o avrnen i T i B2 101182 291

¥ Gene Expression list

11:58
o

4/11/2017
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Gene Expression

Go to: Main | Graduate Training Course portal R2: Single Sample Circos Overview Online Tutorial
std | non-amp (N170T)
N —— Tumor Neurcblastoma (combat)
Versteeg - 122 - MASS.0(bc) -ui133p2
» Somatic Structural Vani Marked: itcc0061

» Gene Affecting Structur .
Expression

¥ Somatic Variants (40 er

,. i B . Y ,99%0
: y " e . + Gene Expression list
% . & ﬂ_.{ : L . . . ene Expression lisi
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Copy humber events by genes

Go to: Main | Graduate Training Course portal

NGO0TTr

R2: Single Sample Circos Overview

» Sample Annotation

» Somatic Structural Variants (23 entries)

~ » Gene Affecting Structural Variants {of limited size)

* CopyNumber list

G487

link Gene
View BRIP1

View NCOA1

W/ GPHN

View
View
View|XPO1
View FANCF
View

v PRKARTA

cg_cghilk_seg N6O7Tr

logfold

0.6358

0.5885

0.586

05413

0.5011

0.4964

04394

04394

0.486

04835

0.4705

0.464

04535

0.4471

0.4309

0.4263

0.4207

View ARHGEF12|0.417

» Link out

R2-support@amsterdamumc.nl 53

» Somatic Variants (15 entries)

Info
chri7:57225000-57244999
(19999)
chr2:24705000-24734999
(20909)
chri14:66520000-66562999
(42999)
chr2:29196000-29278999
(82999)
chr2:42251000-42350999
(99999)
chri13:27552000-27558999
(5999)
chr2:47368000-47957999
(99909)
chr2:47968000-47984999
(16999)
chri1:71418000-71421999
(3999)
chr2:47522000-47566999
(44999)
chri7:55074000-55173999
(99999)
chr2:60964000-61053999
(99909)
chri13:31797000-31820993
(23999)
chri7:50647000-507 46999
(99999)
chr2:61602000-61701999
(99999)
chr11:22506000-22605999
(99999)
chri7:63966000-64065999
(99909)
chri1:118714000-119813999

sAnnAn

link Gene
View TLX3

View TNFRSF14
View PRDM16
View RPL22
View NSD1
View BCL3

View CBLC

<

ew ERCC2

View CAMTA1

<

ew ARID1A

<

ew KLK2

View|PAXT

<

ew|LCK

<

ew SDHB

<

ew| MDS2

View| TCLE

View TRIP11

View RANBP17

logfold
-1.1538

-1.0476
-1.0104
-1.0077
-0.8917
-0.9902
-0.9902
-0.973

-0.9752
-0.9658
-0.9497
-0.9494
-0.9433
-0.9418
-0.9412
-0.9381
-0.91464

-0.8356

Info
chr5:170665000-170675999
(7999)
chr1:2393000-2492999
(99999
chr1:3058000-31539599
(99999)
chr1:6073000-6172999
(99999)
chr5:176417000-176494589
(77999)
chr19:49839000-49988999
(99999)
chr19:49889000-49988999
(99999
chr19:50461000-50560999
(99999)
chr1:7587000-7686999
(99999)
chr1:26970000-27 065995
(99999
chr19:56035000-56134999
(99999)
chr1:18831000-1893099%
(99999
chr1:32463000-32567999
(99999)
chr1:17240000-17 339999
(99999)
chr1:23760000-23855995
(99999
chr14:95114000-95213999
(99999)
chr14:91570000-91593999
(23999
chr5:170637000-170667999
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Structural Variations

G R2: Static Circos Archive  x / GHR2: x \
C' f [} hgserver2.amcnl/cgi-bin/r2/main.cg = ‘
Go to Main R2: Help(93),
N607TrL ‘
» Sample Annotation
~ ¥ Somatic Structural Variants (Junction_diff entries)
Link leftchr leftpos rightchr rightpos discordantmates junctionseqres event type
view chr1 33844571 chr14 |65953136 22 Y complex
view chr1 33848331 chr14 |65945324 22 Y interchromosomal
view chr1 33852272 chr17  [36301741 89 ¥ complex
view [chr12 48468933 (chr12 (48459387 12 \ RroBabie-
inversion
view (chr14 65947501 (chri4 (65955379 |51 \ landem,
duplication
b S view chr14 65953106 chr17 36301672 15 Y complex
5 view chr14 65971282 chr14 10450457061 Y: complex
5§ view \chr14 71013817 chr19 58837486 23 Y. interchromosomal
16 HE view chr14 98012077 chr19 63677849 64 Y interchromosomal
-~ view chr14 (99329065 chr14 101061445 16 N complex
E view chr14 |[101061746/chr19 49302899 25 Y complex
4 view chr14 101061766 chr19 49302899 20 Y complex
15 jiew chr14 |104550136/chr14 105674704 19 ¥e complex
= j/chr14 104550325 chr19 58838952 29 Y complex
ﬁ j |chr19 158838290 chr19 58839003 20 Y complex
chr2 163071101 chr5 166419523 15 Y interchromosomal
14 view |chr5 58275153 [chr17  |36553946 |11 Y interchromosomal
A ; 3 probable-
> view chr5 82391628 |chr5 82391847 |13 N :
inversion
view chr8 |63719834 chr17 |36274286 72 Y interchromosomal
» view chr8 63952839 chr14 |70593474 26 Y interchromosomal
view chr8 68271621 chr14 104504552 76 Y complex
view chr8 |70913562 chr14 66520132 20 Y interchromosomal
view |chr9 11200610 |chr9 11205868 |12 Y deletion
_ o e » Gene Affecting Structural Variants (of limited size)
» Somatic Variants (Calldif Somatic Output (so>=.10))
» ITHER
» Link out
hgserver2.amc.nl/cgi-bin/r2/main.cgi# Go to Main Koster

R2-support@amsterd: Valentijn & Koster et al, Nat. Genet, 2015 54 R2-Platform
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Scan for Enrichment in SV

* Are there hotspots of SV in the neuroblastoma genome? R2 genome browser

Z:Complete Genomics => Structural Variation
Sunction_gif
stom v D%

discordantmates: 11 |®
freainbasez: 0 |®
haight: 5 |®
height_histe: 61 |®

minimal_distance: 32 |@

. o
I S o
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GATA3 5 DS o
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EIFAE 5 DS o
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_ —— ] lcsvo2 3 INTRA 2
R | | ¢ ADAM12 3 DS n
UNC79 3 INTRA
oo | | ZFHX3 3 INTRA
el | ASIC2 3 INTRA
| | 1
II II I_ M R2-Platform
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TERT region has gains, losses and inversions in 23% of high stage NB

Transcription -2 0 2
— chromosome 5 I:II:-:-:-:I:I:-:D:-:-:-:-:-]:-:-:I:I:-:-:-:I:I:I Score [IRMTN 1100w
._._-_-_________________________h
I ' 11 Mb ' 12 Mb ' 13Mb I 14 Mo | 15 M | 1.6 Mb
Protein coding NKD2}==={ll - Wl |sLc1247 HHI-I- A TERT -1 sLceA3
RefSeq genes sLceA 19|k M-I cLpTMmIL I LPcAT1
Upstream TERT events with gained TERT SLCﬁATSl IHIH
N160TL I e e
N572TL
N750TL ]
NT83TL
N407TL
NT24TL
N847TL *
NE621TL
NT53TL ® complex
N571TL
NTE61TL *
N732TL .
Upstream TERT events without gain
N462TL ® firanslocation chromosome 10 |
N492TL & inversion |
NS95TL 1
N765TL *
R2 genome browser
Downstream TERT events o
N764TL fosmn_______~| 0%
N538TL | e —10
N752TL I — T r—
N599TL E
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TERT expression affected

Tﬂimpﬁon h 5 Score mmmmEY T
chromosome MEIEC W) ENSECiEEECEN ]I BN BN S| core
_
I‘|.1 Mk I I1.2 Mb I I1.3 Mb I I1.4- Mb : .'1.5 Mi : I'I.B Mb
Protein coding NkD2=={ll 1Bl sLc12A7 WA I TERT 11l sLceA3
RefSeq genes sLceA 19l Wi cLpTM1L W |LPcATY
sLceA 18l
12 - TERT

rearrangement
10 | . | no(n=102)
B ves (n=12)
* k&
8 - 1

2log mMRNA expression
o

0 View Multiple Genes
NKD2  SLC12A7 SLC6A19 SLC6A18  TERT  CLPTMiL SLC6A3  LPCAT1 Genes in order of genome
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I1,23’5‘90[) 1,280,000 1,285,000 1,290,000 1,295,000 1,300,000 1,305,000 1,310,000 1,315,000 1,320,000 1,325,000
RefSeq
11 | ) TERT | 1L cLPTmiL
epi_roadmap
140 p—— R —
120
100
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40

Repressed / Quiescent
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1 IR TERT IMIRa4sT 1 | | I | CLPTMIL

R2-support@amsterdamluterial chapter 19

NIH Epigenome Roadmap
[all ~v| D%

modus:| overview v| @

NIH epi roadmap HMM15

BActive TSS

B Flanking Active TSS

B Transcr. at gene 5 and 2
Strong transcription
Weak transcription

I Genic enhancers
Enhancers

B ZNF genes & repeats

Il Heterochromatin

U Bivalent/Poised TSS

U Flanki ng Bivalent TSS/Enh

[ Bivalent Enhancer

B Repressed PolyComb

[l Weak Repressed PolyComb
Quiescent/Low

NIH Epigenome Roadmap
[all ~v| D%

modus:(plugin ~] @
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TERT rearrangements have many different translocation partners
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Enhancers

@ Promoter Region

Poised

Enhancer
|

31245000

P .
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e

| —— e e AL 1L
31259000] 27740000| 27745000]
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.‘ SMAD3 1 l
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‘ H3K27ac
Proximal H3K9Ac

H3K27me3
Promoter ]
H3K4me3 POUSF1/0CT4 PEJ DE EONMES
Active

Poised
TRENDS in Genetics

Active enhancers are marked by H3K27Ac

a

Step 1. Identification of enhancer locations Step 2. Clustering of enhancers Step 3. Identify super-enhancers

e e A= ChiP-seqreads’  Max <12:5kb Super-enhancers =
o A a f—l [= X
‘ A Enhancers A A A AA A -
[0}
(e}
N el Slope = 1 3
Enhancer regions after stitching g
3
Low High

Enhancers ranked by
Med1 enrichment

Super Enhancers are the most ‘active / enriched’ enhancers
R2-support@amsterdamumc.nl
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TERT translocates to super-enhancers

‘Qo to Main

|

R2-support@amsterdamumc.nl

C f [ hgserver2.amc.nl/cgi-bin/r2/main.cg
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R2: Help(93)
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TERT translocates to super-enhancers

hg19: R2 Genome Browser

ChiP-seq gsm1532401: Kelly HIK27ac (George)
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TERT translocates to super-enhancers
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100,000 iterations of random breakpoints
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ATRX impairment => ALT

Cytoband
RefSeq

WGS-CGH

R2-support@amsterdamumc.nl
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Telomeres length NGS
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' 4

. 16 4

L
M =3 *k

o

N 14
E o

2 12,
Telomeres are (TTAGGG), -
Search for reads containing multiple E

instances (>=4) of this sequence and © 10 1 T

relate to total reads =

£ 3.
Q
o

6 1
Small Tools 4 _ | _
'\_'II:,'I.I'.'..l UIILUIUH_'.'. Wi s IRALNIE 1 TERT none ATRX
Draw a Venn diagram

Sample Ranked GeneSetS& s (Alpha)
Strip header from B2 result file

Create Boxplot with user daf : (n=12] (n=11 ) (I'I:S}
i
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Chromothripsis

* 5 chromothripsis cases directly affect TERT
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Clinical / Molecular association

Annotation Plotter

TERT

ATRX

MYCN ]|

loss 1p
chromothripsis

ALK

INSS stage
age-group

TERT rearrangement
| ATRX inactivation
I MYCN amplification
MY C amplification

\iJ Amsterdom UMC

chromosome 1p loss
chromothripsis

ALK mutation

wi

stage 4

stage 3

> 18 months
<= 18 months
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Clinical / Molecular association

telomere (n=50)

overall survival probability
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o
L
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Follow up in months

Kaplan by groups
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S IEREIVAR

& Rz:ChIP x + -
&« C & hgserverl.amc.nl/cgi-bin/r2/main.cgi b g :
Go to Main R2: ChIP Online Tutorial
. ChIP (Transcriptional Start Site)
TSS graphs within experiment i
Time series TSS graphs i
AmpliconView TSS genesets scan i
. T388 XY plot 2 experiments i
Kaplan Meier 2 ChiPseq
Tools » ROSE Super Enhancer Plot i
MACS Flot i
EEIELEDS RSEG Flot i
Genome Browser ChiPseq TSS PeakiCoverage Plotter|i
ChiP data ChIP Browser

ChiP-chip Genome Browser
ChiP-chip Genome Browser (+GEx) |i

Change Data Scope |3

User Options 3

Help »

Contact / About R2

Integraved Analysis of
Turmor Genormics Data with Rt

Tutorials

Download the R2
Tutorials Book /

IBMMC: Oncogenomics Go to Main encca (2)
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Enhancer Landscape

» ROSE SE data of multiple samples
* Find overlapping SE’s and assemble set of SE’s seen more than once

hg18:chr2 . R2 Genome Browser
‘ E.g. 4 sets of ROSE SE regions
__L.u.L..._L._ ML_L L.L‘_.__ .
- FAMIZOANIH 1C2or7t I b A | —— I Tk o [ |
s o cLiPar=bfiii .
NESIChHZToc 20150758 ] I

I
I I
I [ I I
I I I I I
Align regions SE>= 2 cell lines Cluster Profiles Prepare for visualization
_________________ Exclude transcription induced signals
T . Merge to point estimates Replace point estimates by SE peak
______________ Cluster on samples profiles (+/- 1mb)
"""""""""" Order on diff. Signals (MES/ADN)

R2-support@amsterdamumc.nl R2-Platform



\ﬁ Amsterdam UMC

Unive nters

SuperEnhancer Landscape MES/ADN

il | u T T e ||u|u|u|n|||u'ﬁ|'|ﬁ|rs
|I|||||\IIIHIIII||}I|||II|I‘||||§||I|IJIIII||| T s et 1 IITICTITT] Signature
| Wi
AR RN e | RimR TF
NCC

TSS peak coverage plotter”

R2-support@amsterdamumc.nl

R2-Platform



\|| ﬂmsterdom umcC

Univer dical C Srs

SuperEnhancer Landscape MES/ADN

pietrseduin SHEP2
700-A
SYSY
691-A
A
753-A

691-MES . . ‘ . 691-MES | wrab wudi tu ... i e AdDAdA . A .. A
SH-EP2 . SH-EP2 e hdee M A A .
700-MES = | . = , = 700-MES® 4 ,,AWLA..A-*AW AL
717-MES = 7T17-MES' e o ambem —— AL
691-ADN . A A . &  a o 691-ADN " _ o P
SH-SY5Y | A s AL A A .. . SH-sYysy: . —— Y Y
700-ADN | el A A a4 s 700-ADN , e Ad. . .
711-ADN A . KA. .4 ..M. . ..o . 711-ADN oo e o e e o KA
753-ADN | | ™ I. A L o cn o 753-ADN " .4 0 m oh ovw o . ae A .Hl
||PAH \H |CREG1 MPZL1|
AscL1l RCSDA1| I
— l ]
ASCL1 CREG1
12 (209988_s_at) 15 (201200_at)
1 1.0
S 10 —— s 105| S
% 9 g 10.0
o 8 o) 95
% 7 % 90
w 6 [ 85
2 3 o
N3 N 70
2 6.5
MES (4) ADN (4) MES (4) ADN (4)

R2-support@amsterdamumc.nl R2-Platform



\|’| Amsterdam UMC

”_Univers

S IEREIVAR

hg19:chr7? R2 Genome Browser

ChiP-seq GSM1693089-et200: SKNSH MAML3 RA_rep1 (Heynen)

250

20

m J

5‘; - - P i - o= - R e = - - - e .-ﬁ..L B e T -k - el - - han M A = o= R I . Y 13 L-—- - -

ChIP-seq GSM1602667: SYSY GATAS (Oldridge)

Signal
B8

400
350
5 20
gy 150
100
53 St e
- ChlIP-seq 20150768-et200: SYSYA H3K27ac (Walentijn)
= .
Peaks for 161 transcription factors in T 4
91 cell types are combined here into 5 =

clusters to produce a summary display " Hﬂ...d.hnuﬂulﬂ..u sk g A b “ﬂhﬂﬂ.

showing occupancy regions for each

P P I R S S T 14 I R S T ] VI P I PETI B VI PRI N S S P | I S S T 'Y P P I P 14 P R S T ] VI
133,405,000 132,410,000 133,415,000 132,420,000 133,425,000 132,430,000 133,425,000 132,440,000 133,445,000 132,450,000 133,455,000 133,450,000

factor and motif sites within the
regions when identified. EXOCA -
[ adoH | MaFF R RaD21 1 cTcF i TEADLD 1.0 TCF7LZ Foxat; B RESTH JUND)E vvil caTAz
. rRAD21:] MAFK] GaTA ZNF143) GaTAZ MAFK el catazll TEL1XRT m
Scores were a55|gned to peaks by 5P EFaC: Fos;l raDzi:ll catAzl POLR AR RaD21; 1 caTAZE IRF41 2
. . . . Fat:l RAD21:1 sMmcil EF0R CEBFPE] EF3N] PaxE:
multiplying the input signal values by a r-lm:1:|l GATAZ poLRza.;I Ep:m;|. EFall Fi)S:I (@)
. . I MF 253 (=) REST]| FOS; RN
normalization factor calculated as the EPan RAD21 Y | BATF | o
. ] RESTH JUrE CEEFER W)
ratio of the maximum score value e oz NFYE m
(1000) to the signal value at one JEPTSJ%I- FOXAZH —
standard deviation from the mean. aRTEszTE ®
The cluster score is the highest score RAD21' g
for any peak contributing to the Q
<
cluster &
)
R2-support@amsterdamumc.nl 80 R2-Platform




\iJ Amsterdam UMC

Core Regulatory Circuitries (CRC)

H3K27Ac

R2-support@amsterdamumc.nl https://royalsocietypublishing.org/doi/10.1098/rsob.200121 R2-Platform



\iJ Amsterdam UMC

Core Regulatory Circuitries (CRC)

H3K27Ac

[T @
D

R2-support@amsterdamumc.nl https://royalsocietypublishing.org/doi/10.1098/rsob.200121 R2-Platform



\iJ Amsterdam UMC

Core Regulatory Circuitries (CRC)

H3K27Ac

R2-support@amsterdamumc.nl

TG1

TG2

TG3

TG4

TF1

Th2

TF3

TGS
TG6

TG7

HEHE

TF4

TGS

CRC

0is0
9000

TGY

TGI10

TGI11

SHHEHEEEE0ERA

https://royalsocietypublishing.org/doi/10.1098/rs0b.200121

00000000000¢

TG12

lineage-specific genes

R2-Platform



W\l Amsterdam UMC
¥ University M

Medical Centers

|dentification of CRCs with CRC-Mapper

Fig. 2: Modeling of core transcriptional regulatory circuitry.
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Dr. Bianca Goemans and Dr. Karin Langenberg, pediatric oncologists and researchers, are involved in the iTHER
(individualized THERapy) study that has been ongoing for the past five years. Bianca Goemans says: ‘This study involved
children with a cancer diagnosis that is difficult to treat, so for which there is no standard treatment available. We wanted to
map the DNA and RNA of cancer cells. If you know exactly what that looks like, you can find leads for a targeted medicine.

We call this precision medicine.

Results

This study has shown that these DNA and RNA analyses are possible and that in the majority of patients (83%) changes
were shown in their cancer cells that could potentially be used as a target for treatment. Bianca Goemans: ‘Unfortunately,
few patients were ultimately treated with such a targeted medicine, partly because the medicine was often not (yet)
available for children or because children were already too sick to participate in a clinical trial. That's why we want to do

these analyses earlier in the course of the disease so that children may still qualify for a targeted treatment.

R2-Platform
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