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The R2 platform
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Different types of Omics data available in the R2 Platform
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Example: Differential Expression Analysis
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Go to Main

Main

Cancer Portals
Time series
Ampliconiiew
Kaplan Meier
Tools

t-SNE Maps
Senome Browser
ChIP data
Devel

Adrnin

Help

My Settings
Change Species

Change Data Scope

Contact / About RZ

Integrated Anahyah of
Fumor Geromics Dat with K2

Tutorials

Download the R2
Tutorials Book /

+

@ https://hgserverl.amcnl/cgi-bin/2/main.cgi

R2: Genomics Analysis and Yisualization Platform
396057 (229114 unique) hs samples available

Single Dataset ¥

Choose Single or multiple dataset analysis

Current dataset:

Tumor Neuroblastoma {combat) - Versteeg - 122 - MASS.0(bc) - u133u2u-”‘
change Dataset | Advanced Selection

Select a dataset for analysis

5

Find Differential expression between groups
View Gene(s)

“Wiew a gene

Wiew a gene in groups

Wiew multiple genes
Correlate 2 genes

Correlate gene with track

“iew all reporters for a gene (Heatrap)

Correlate Genes
Correlate 2 genes

Find Correlated genes with a single gene

Correlate with a track
Annotation
Annotation_plotter
Cohort Ovenview
Relate 2 tracks

Differential Expression

2 Groups Plotter
Fold over Fold Plotter

| Kaplan Meier

Select type of analysis

status - Sieber - 59 - MaS5.0 -

[=[=@] = |

= He €O
Help (RtD}

What is R2?
Welcome to RZ; a biologist
friendly web based genomics
analysis and visualization
application developed by Jan
Koster at the department of
Oncogenommics in the Acadernic
Medical Center (AMC)
Amsterdam, the Netherlands, Tou
can start exploring the gene
expression data by following the
nurnbered options in the center.
For citations, please include the
following webcite: 'R2: Genomics
Analysis and Visualization
Flatform (httpiAfrz ame.nl)'

Financial Supporter of R2

Villa Joep!

Hetlonds tegen Neurablastoon kinderkanker

je]e]e] le]

News

We are organising another R2
introduction workshop on
wednesday the 12th of
December 2018, For more info
and registration click here
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Neuroblastoma

 Childhood neuro endocrine tumor
* Incidence Netherlands ~25-40 / year

* Peripheral nervous system Primary
distribution of
* Neural crest neuroblastomas
 Neuroblast should normally form neuronal cells R

* Young children (mostly 0-3 years) ~

Meck

* Variable clinical outcome
* Low INSS stages
* Good prognosis
* Numeric changes of chromosomal copy numbers

. Abdomen g .: -
* High INSS stages @ 9
* Poor prognosis '

 Structural chromosomal defects (MYCN amp / LOH1p / 119 etc.)

Chest

Pelvis

* Dept. OncoGenomics collected cohort of patient samples with —
decades of omics data generation to help understand the disease

http://r2.amc.nl
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R2 organic development closely link with wetlab department

* R2 started as a department resource where the introduction of new technologies resulted in extensions for the

platform
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‘Multi’'Omics

* R2 designed to assist biomedical researchers on their data mining quests
e Data integrations are relatively straight-forward associations between 2 types of data.

* Will show examples on findings where R2 was an important component over the last decade

* Nearly all visualizations are coming from R2

http://r2.amc.nl
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MRNA vs gRT miRNA
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Go to Main R2:

22 out of 374 tests were significa

reporter R | pval
hsa-mir-18a 0.531/8.24e-06
hsa-mir-92 |0.4672.16e-04
hsa-mir-34c |0.475/8.80e-04
hsa-mir-18a# 0.426/1.13e-03
hsa-mir-150 |0.396|3.26e-03
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hsa-mir-125
hsa-mir-302

nt at 0.01(fdr)

53

a

-0.433)8.95e-04
a |-0.423/1.27e-03
-0.42211.27e-03
-0.4171.52e-03
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-0.395)3.29e-03
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-0.376|6.31e-03
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Using dataset Tumor Neuroblastoma (combat) - Versteeg - 122 - MAS5.0(bc) - u133p2 vs Tumor Neuroblastic - Versteeg - 95 - custom - mirlg
scanning 1 genes LIN28B (229349_at)
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R2 Genome Browser
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GenelD Hugo Description
389421 | LIN2E8B |lin-28 homolog B (C. elegans)
406891 MIRLET7I/microRMA let-7i (ALT=HSA-LET-71)
Significance of correlation:
r=-0.617 p=1.8e-09 T=-6.835 df=76

Dataset Extender Correlation
Source: Tumor Neuroblasioma (com ba) - Versteeg - 122 - MASS.0(be)
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Aberrations in Neuritogenesis pathway as high risk group
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Detailed Sample focused views

Go to: Main

Cohort Overview
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R2: Single Sample Circos Overview
N432T

» Sample Annotation

[  Somatic Structural Variants (2 entries)

Link leftchr leftpos rightchr rightpos discordantmates junctionseqres
N
v

view (chr11 |117819910|chr11 118347603 |65
view chr1? |41568552 |chri7 41725366 |14

» Gene Affecting Structural Variants (of limited size)
» Somatic Vanants (4 entries)

» Gene Expression list

» CopyNumber list

» ATRX Gene

» TERT Promoter

¥ Link out

event_type
deletion
tandem-duplication

Online Tutorial

OncoGenomics
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Neuroblastoma patient with single event
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Santo et al, Oncogene, 2012
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University Medical Centers

]

Induction of FOXR1 expression drives
growth of normal non-malignant neuroblasts
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Structural Variations

= )E e
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Scan for Enrichment in SV

* Are there hotspots of SV in the neuroblastoma genome?
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TERT region has gains, losses and inversions in 23% of high stage NB
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TERT gene expression affected
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TERT upstream region mostly quiescent / repressed

hg18: R2 Genome Browser

Genome usage

.u I’ l l l . lllu' . l \ l l l . NIH epi roadmap HMM15

1,275,000 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 B Active TSS
RefSeq B Flanking Active TSS
i 1 ) TERT I b 1) cPmiL |gﬂnscr£aigene_ﬁﬂ"d3
epi_roadmap rong ranscrlprlon

0 BWeak transcription
) T e L' Genic enhancers
120 Enhancers
100 B ZNF genes & repeats
80 M | Heterochromatin
U Bivalent/Poised TSS

127 tissues

60
'_J - . U Flanki ng Bivalent TSS/Enh
“0 - [ Bivalent Enhancer
20 - B Repressed PolyComb
0 = - I Weak Repressed PolyComb

i Q t/L
Repressed / Quiescent uiescent/Low

Marks for ‘inactive’ region

http://r2.amc.nl OncoGenomics



http://r2.amc.nl/

] Amsterdam UMC

University

Enhancers
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TERT translocates to super-enhancers
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TERT translocates to super-enhancers

hg19: R2 Genome Browser
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TERT translocates to super-enhancers (enhancer hijacking)
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Longer telomeres, Nb is a telomere disease
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Neuroblastoma sub-clones

e Patient derived cell lines mMRNA Geneset score
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Super Enhancer Landscape

Assessed enhancer landscape in 9 samples

* 4 X MES
* 5XADN
hg18:chr2 R2 Genome Browser
E.g. 4 sets of ROSE SE regions
m | ‘ H | | [ |
o FAM179A|HHI Iczo m TR e T ALK ’ B
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|
I I
I [ ] I ]
I I I I I
Align regions SE>= 2 cell lines Cluster Profiles Prepare for visualization
________________ Exclude transcription induced signals
e Merge to point estimates Replace point estimates by SE peak
______________ Cluster on samples profiles (+/- 1mb)
""""""""" Order on diff. Signals (MES/ADN)
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NOTCH3-IC forces ADRN cell line towards MES state (Gex and SE)
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the 2 cell types
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