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Correlate with a gene

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

Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

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

D3 YouTube|

Integrased Anadysh of
Turmer Gersarnics Data with R

Tutorials

]

Download the R2
Tutorials Book /

r2-support@amsterdamumec.nl

2,192,415 (2,030,474 unigue) samples available
Choose single or multiple dataset analysis

Single Dataset w | @

Select a dataset for analysis

|T|.|mor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 v |

Select type of analysis

Find Correlated Genes with a single Gene

View Gene(s)

View a Gene
View a Gene in groups
View multiple Genes

Correlate 2 Genes

Correlate Gene with track

View all Reporters for a Gene (Heatmap)
Correlate Genes

Correlate 2 Genes

Find Correlated Genes with a single Ggne
Correlate with a track R

Annotation
Annotation_plotter
Cohort SunBurst plotter
Sample overview
Cohort Overview
Relate 2 tracks
Differential Expression
Differential expression between two groups
Differential expression between multiple groups

-

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).
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News
We are organising another
R2 Introduction Workshop

Basics Part 1 and Basics Part 2
Thursday 22 & 29 June 2023.
For more info and registration,
click here
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News
Check out the new ITHER pediatric
cancer precision medicing
datascope. Now publicly available
in R2 via the 'datascopes' menu
item.

all news
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Correlate with a gene

! Search gene-set. x
GS:cell cycle (537) Name ¥ | cell cycle Q
Name count
~ M| Catsgories 18302
~ B base 18302
DMA repair 247
Oncogenesis 449
transcription factor 945
apoptosis 877
cancer_gene_census 487
¥ | cell cycle 537
development 1696
differentiation 718
drugged_kinase 74
drug target 1174
membrane 5599
signal transduction 3385
transcription regulator activation 1412
transcription represser activation 202 T
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Correlate with a gene

Go to: Main R2: Scan result for gene MYCN(209757_s_at)

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 @

88 samples, transform_log2, present==1 gene set: cell cycle
gene MYCM(209757_s_at)
187 combinations meet your criteria (148 / 39)
282 combinations did not meet the R cutoff of 0 abs as R correlation p-value<=0.05
Multiple testing correction applied: False Discovery Rate

Online Tutorial

‘ Gene set analysis
View Gene R P Presence WView Gene R B Presence ‘ R
| Q | KATNB1 0.63 2.35e-8 38/88 | Q | cDcaz -0.621 2.57e-8 37/88 ‘ Gene Ontology Analysis
| Q | [Haarx 0.575 7.36e-7 88/38 | Q | |sepT4 -0.524 | 0.00000828 86/38 ‘ Enrichr
| & | |cHEK: 0.565 | 0.00000115 83/88 | Q | |sepTs -0.507| 0.0000157 88/88 ‘ Dataduice
] T ‘ Chromosome Map
| Q | |cHAF1A 0.561 | 0.00000119 80/88 | Q | |sepT7 -0.494 | 0.0000337 88/83
— — ‘ Heatmap{zscore)
| Q | [rRuveL 0.56 | 0.00000106 86/88 | @ | coknzp -0.483 | 0.0000563 81/88
— ‘ k-means
:R‘ MCM2 0.557 | 0.00000117 83/88 | @ | mapk1 -0.482| 0.0000562 88/88
) Plot all genes (r-volcano)
B Gene detail T ] ‘
[ = §1/88 | @ | pTRan -0.418|  0.000516 88/88
— Gene symbol: I ‘ Save current selection as TXT file
[ Mo iGenelo: 4171 88/88 | @ | lcur -0.416|  0.000539 88/88
| Description: — ‘ Save selection as TXT file (no header)
_| minichromosome maintenance complex component 2 ! _ £
|_ 73/88 | @ | luGa 0.403 0.00085 8a/88 ‘ e
— Alternative names: —
L P 80/88 | @ | |Tacca -0.395 0.00104 88/88 ‘ "
—| «cChLt ——
| { «Cpolt 38/83 | Q | AHR -0.383 0.00132 38/83 _ i _
— «D353194 — Differential expression
] *MITOTIN Group Count
|_| iy 38/88 | Q | PAFAH1B1 -0.379 0.00165 38/83 esiive oomeiation. |14
—3 negative correlation |30
{ Other designations: 79/88 DMTF1 -0.374 0.00152 as/a8
|_ + DNA replication licensing factor MCM2 ! |i| ! - .
—| * MCM2 minichromesome maintenance deficient 2, — Mini ontology analysis
[ { mitotin as/as | Q | mea -0.364 0.00262 33/88 Category Cutoff Total % pval
— = cell devision cycle-like 1 — All 187 (468 |38.8% 1.000
— * cyclinlike 1 — DM renair a7
| { + minichromosome maintenance deficient 2 (mitotin) 33/88 | Q | CYLD -0.359 0.00301 38/88 apoz_-_o:is ;
m| < minichmmu@qme maintenance protein 2 homelog E— =il yzis 187
[ gEuCE DI IEM2E 63/83 | @ | RassFa -0.358 0.00302 88/88 development |24
—| Ontology data: — 'f:r::ri:g:m -.D
{ *cell cycle ! _ f e : -
K& 88/88 | @ | |mapaL2 0.33 0.00736 58/88 e 3
mambrane i
[ | losinam A are A Annsra Amran L | e A ann A Annan Snsan signal transduction |25

r2-support@amsterdamumec.nl
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R2-Platform



Ams

@
‘.' University

Two Gene View for MYCN with MCM?2

terdam umc

Go to: Main R2: Two Gene View for MYCN with MCM2 Online Tutorial

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2 8 @

BIRC5 <= =" => ZMYND11

Tumor Neuroblastoma public
Versteeq - 88 - MASS5.0-u133p2
MYCM (209757 _s_at) vs MCM2 (202107_s_at)

R=0.557 31.0 percent explained p=1.75e-08 KaplanScanner

MCM2 {overall-
2011/03)

MYCN (overall-

13 + n - . 2011/03)

« 110 MCM2 (relapsefree-
" - - 2011/03)

] MYCM (relapsefree-

2011

. . = 19 Time Series
[ ] | ] L] «* u
b - .. " .
ProbePlus
209757 s at
202107 s at
CliniSnitch
MCM2
MYCN
- - . L] Across datasets
" D Distribution
- [ ™ 46 Data set
. Sample Map(s)

map 2021-01-06
15 map 2022-03-01

-

(=]
T
u

2log of MYCN

ZWOW 1o Bojz

Samples ordered by MYCN

AgeGroup

histokogy

Inss

mycn_amp L]

Significance of correlation:
r-value=0.557 p-value=1.75e-08 T-value=6.218 degrees of freedom=386

GenelD Hugo Description R2 gene categories
4171 MCM2 | minichromosome maintenance complex component 2 cell cycle

4613 MYCN|v-myc avian myelocytomatosis viral oncogene neuroblastoma derived homoleg development, transcription factor

» View additional details

r2-support@amsterdamumc.nl R2-Platform
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Pub sniffer

Go to: Main R2: PubSniffer Online Tutorial
Main Checking NCBI PubMed for MYCN, MCM2
) _ Query # Articles  Outlink
Time series "MYCN AND MCM2' 1 Pubreminer
AmpliconView "MYCN' 2934 Bubreminer
E "MCM2' 1336 Pubreminer
Kaplan-Meier - -
MYCN AND MCM2 AND cancer 1 Pubreminer
Sample maps "MYCN AND MCM2 AND development' |0 Pubreminer
small Teols "MYCN AND MCM2 AND neuroblastom™|1 Pubreminer
R 'MCM2 AND cancer’ 665 Pubreminer
"MCM2 AND development’ 1 Pubreminer
Genome Browser "MCM2 AND neuroblastom™ i Pubreminer
ChIP data

Co-ocurrences of "MY D MCM2" within sentences of abstracts

TAR literature PubMed(7) MYCN was bound proximal promoters of the MCM2 to -8 genes

Change Data Scope 3

User Options 3
Help 3
Contact / About R2 B PubMed Pubfiehiner X

B PubMed PubReMiner X

8 PubMed PubfieMiner X }
] [=]E
8 PubMed PubficMiner X ' 53 MCM2 AND CANCER AT X
C ) | & Secure | https /wvmenchinim nih.gov/; Yemid ¢ ! ubMed& y MCM 2% x % 20%28 IMMUNOHISTOCHEM MHESDE fr 1Z]
Slart o I EL
F'ubl!xled- ov Pubhed | MCMZ AND CANCER AND (“IMMUNCOHISTOCHEMIS TRY*[MH]) AND (*2016°[DF) OR *20170F) 01° | [EEE)
e -, 2 RSS  Creste slen  Advanced Halp
Aricle bypes Farmat Summary = Sort by: Most Recent = Per page: 20 = Sendt - Filters: Ma
Clin
Review Sort by
Customize Search results
¢
- MCM family in HOT: MCMS indicates adverse tumor features and poar gulcomes and prometes S/32 Find related data -
1 ession
. . Datshase: | Select v
H Publication dates i J, ChenJ, Shan Q, Dai H, Xie H, Zhou L, ¥u ¥, Zheng S
40 L (4o i cer. 2018 Fed 70,1 (1200 00l 10 118651288501 8-4056-8. Reviem,
2 1 s 20463213 Free PMC Article
Custom range -
@ 2
W # OR| Species
K 1 Hurmans MCMZ Exression In Serrat srrant cellular prolferation Search details -
a2 b2 g ot |l 2. Fortuna D, Boman B, O'h WN2(R1L Fields) JND
ai 3]s Hum Patnol 2097 May 33 177183, doi 1010161 humaath 2017 02,020, Epub 2097 Mar 14, "nagplasus® [XaSH Texmsl O
£ 7 s ar3l PMID: 20302537 "neoplasms®[kll Fields] OR
Ll v aejditions! filtar "IMAUNCHISTOCHEMISTRY™[MH] AND
& 9 Characterization and clinical validation of MCM2 and TOP24 monoclonal antibodies in the BD
£l E] 3. Profx™ ¢ assay. An immunoassay which detects aberrant S-phase induction in cervical fissue Search See more
28 12 Dixan EF, King LM, Nelson R, Simkins 5G, Knapp 5L, Brough GH, Lenz KL, Henderson DT,
35 0 e ‘Whitehead CM, Hessling J, Brown CA, Malinowski DP.
19 1 Jmunol Methods. 2017 War 442:35-41. 601 10,1016 jir 2017 01.002. Epub 2017 Jan 16, Recent Activity =
=l PMID: 2809327 Tum Off
8 0f 13 milat a
1 3
3 b “IMH)
EE I Diagnestic and Progoestic Value of Profx C and GLUT1 in Melanocyic Lesions -
8 5 4 van 5, Coffing BN, Li Z, ¥ie H, Brennick JB, Beg HA, Froshlich HM, Wells WA Q MCN2 AN D CANCER AND ('CELL CYCLE
| 3 Arficanter Res 2016.Jun 3606287180 PROTEINS"[MH]) AND OR O
ol PHID: 27212758 Q kosterjan (151)
2 1 .
— System; plogical evaly Immungcyiechemisiry of mnichromesome malntenance proiein & HSPAVDNAI Chaperones (15)
6. 2and p&3 sig anthy img i al diagnosis of pancreaticob y_20en0carcinoma,
| — Abe N, Matsuo K, Kumasaka T, Naka K, Hashimoto S, Tskemura T, Fujwara M, lto ¥, Nakata R, @, PO-433 prognostic relevance of PP1 in
Hashimota T, Makuuchi M, Sogjima ¥, Sawabe M 1 cancer ()
1 Sel, 2016,63(1)118-27. 0ok 10,11 4804 mas. 630103, .
— Free Article e

r2-support@amsterdamumc.nl R2-Platform
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Two gene View for MYCN with MCM?2

Go to: Main R2: Two Gene View for MYCN with MCM2 Online Tutorial

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2 8 @

terdam umc

Pubsniffer
MCM2 (202107_s_at)
BIRCS < value=NA = ZMYND11 CeneCards

Tumor Neuroblastoma public MCM2
Versteeq - 88 - MAS5.0 -u133p2 MYCN

MYCN (209757_s_at) vs MCM2 (202107_s_at)

z ; - KaplanScanner
e R=0.557 31.0 percent explained p=1.75e-08 i MCM2 (overall-
2011/03})
. MYCN (overall-
13 + n . 2011/03})
n
. 110 MCM2 (relapsefree-
= . " ... 2011/03
2t m " " :“ LI MYCN (relapsefree-
Ll
. - "n _ 011/0
. . = 19 Time Series
11 - " " - Rl u Check
- . = . . Check |
= - . n " " o " o e
- na
1lg ©
St = oo o ot 8 a 202107 s at
= [ ™ !00"** - L] =} inisni
= " B Segeetttt = CliniSnitch
o) g » .0000..“4’ L} D MCMz
o [ [ 1 17
& :0000‘..*‘ LI % vch
Bt m o am - = - Across datasets
g RN . D Distribution
-
*0’. [ - u ™ 46 Data set
= = ample overview
T . Sample Map(s)
* map 2021-01-06
15 map 2022-03-01
G e
n
5° J4
Samples ordered by MYCN
AgeGroup
histokogy
inss
mycn_amp L]
Significance of correlation:
r-value=0.557 p-value=1.75e-08 T-value=6.218 degrees of freedom=386
GenelD Hugo Description R2 gene categories
4171 MCM2 | minichromosome maintenance complex component 2 cell cycle

4613 MYCN|v-myc avian myelocytomatosis viral oncogene neuroblastoma derived homoleg development, transcription factor

» View additional details

r2-support@amsterdamumc.nl R2-Platform
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R lated in ti | ' t
Go to: Main R2: Regulated in Experiments Online Tutorial
Main Regulated in Experiments (27 entries)
Time series Experiment  202107_s_at 209757 _s_at
Survival (Kaplan- SEIJUDIiC—_uj 8 R2: Two Gene View for MYCN wi X | [B RE:Regulated in Experiments X (B R2: Time Series X+ - B
ME'EF"{CDX) MCFT_EQT—” 5'_1_ C @ hgserverl.amenl/eg e=set_public_u133p2&fact id
Sample maps MCF/7-eg_r2 S'I—-I_M R2: Time Series Online Tutorial
(UMAP/tSNE) MCF7-hrg_r1 click on folder or item | info | GenelD Hugo Description Find New Gene
MC F?'_h I—g_r2 h 4171 MCM2 minichromosome maintenance complex component 2
= set_public_u133p2 A
Small Tools UCEMSC-lowserum 2/2{ only show Best OFF MCM2
DataGrabber set_public_u1| » [Jasse 202107_s_at
A549-TGFB_1 gig) > = RS2
Genome Browser ABAD-TGFE 2 - mycn-lenti
— == » HCT116
ChIP data AB49-TGFE_3 T [Jwese2 2000
R — BEC-diff_donor1 47| L movee
» W IMR32
frerature BEC-diff_donor2 110 o
Change Data Scope » BEC-diff_donor3 M) » () sepaan E
-] ) » hypoxi; é
User Options b HCT116-nocodazole 213 8 e
HEFPG2-control 4/8
Heln [ HEPG2-miri24
] R2 Genome Browser HUVEC-tnfa-wi 424
—— .
- - MR32-mycn-lenti {fu?t 8 R2:Scan Result for MYCN@0' X | B R2:iTwo Gene ViewforMYC! X | GB] R2:Regulated in Experiments X [B R2: Time Series x4+ - 0 x
ChIP-seq GSM2113521-et200: BE2C MYCN (Bradner) v -mycn- ?n . —I’d C & hgserverl.amenl/cgi-bin/r2/main.cgi?option=timeseriesviewdits table=set public u133p28tfact s atBicortype=pearson&mi.. fr
e ”'-'1R32-n0tch3!c ﬁ Go to Main R2: Time Series ‘Online Tutorial
- IMR32-notch3ic-wi-c6 37 click on folder or item | info | GenelD Hugo Description Find New Gene
Z . . ok R .' a . . . ads MCFT'CO I"Itl'0|_'1 T 4171 MCM2 |minichremosome maintenance complex component 2
| - ¢ h G
g ChiP-seq GSM2113526-et200: Kelly MYCN (Bradner) MCET-confrol 2 Only Shov Best OFF MCM2 sp
= [HEP2iN-mycn-in b s 007 5 3t
— = = » []BEC r
l . RypOXIE-11 29 = SHEP21N
- T TTRTY ST T T ¥ - — TR | hypoxia-MCF7 A7 » O Horas
u.E ChIP-seq GSM2113529-et200: NGP MYCN (Bradner) ME. Only probessts that contain 2t least 1 prase oeer
U ~ B —— _ » HUVEC
» IMR32 BOO[
8 1 ‘ Ll 1 [] ' e 2
a. » (W) SHEP2IN é ool
-_— ChIP-seq GSM2113532-et200: SHEP21N MYCN (Bradner) b O hypoxin £
[ | h 1 1
ChIP-seq GSM2113520-et200: BE2C input (Bradner) 200
5 ill I his in the Ad d ksh [ S S
7 We will explore this in the Advanced Workshop T e 7
I127.31&:.0:0 I127.323.0:0 I127.323.c03 I127.333.0:0 I127.33&:,0:0 I127.5\43.0:0 ffotieseRie ncato i oiE)
[ q21.3 symbol probeset rank 9EN€  exon probes ..,
overlap overlap found
MCM2 |202107_s_at 1 GS YES YES YES R2 TView
MCM2I I II I I I I I II I I II . Adjustable settings
alt Probesets: MCM2-1-202107_s_at v
Type of data: | Raw values v
r2-support@amsterdamumec.nl el 2 atform
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2d distribution

Go to: Main R2: Two Gene View for MYCN with MCM2 Online Tutorial
Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2 8 @

Pubsniffer
MCM2 (202107_s_at)
BIRCS < value=NA = ZMYND11 CeneCards

Tumor Neuroblastoma public MCM2
Versteeq - 88 - MAS5.0 -u133p2 MYCN

MYCN (209757_s_at) vs MCM2 (202107_s_at)

- h - KaplanScanner
e R=0.557 31.0 percent explained p=1.75e-08 > MCM2 (overall-
2011/03)
- MYCN (overall-
13+ . .t 2011/03)
- s 110 MCM2 (relapsefree-
" . . ’,,,,,"‘ 2011/03)
i2F = " o L] MYCN (relapsefree-
[ g u
. " " E . . . . .. ) 1° Time Series
11+ - - . m,* u heck
= " s g ® O u
ProbePlus
5 ’ L] = [ ] - ' ‘ & g
] ] n a® g
E1D i . - n J,ut’: . "g
5 . . emeegett = CliniSnitch
= . aveeeettt? - o cM2
o P L 17 =
o™ Taane®” LI =]
Bt m o am - = - Across datasets
g RN . 2D Distribution
*0’..I - u ™ 46 Data set
me = Sample overview |
R Sample Map(s)
* map 2021-01-06
1° map 2022-03-01
G re
n
5° J4

Samples ordered by MYCN

AgeGroup

histokogy

Inss

mycn_amp L]

Significance of correlation:
r-value=0.557 p-value=1.75e-08 T-value=6.218 degrees of freedom=386

GenelD Hugo Description R2 gene categories
4171 MCM2 | minichromosome maintenance complex component 2 cell cycle

4613 MYCN|v-myc avian myelocytomatosis viral oncogene neuroblastoma derived homoleg development, transcription factor

» View additional details

r2-support@amsterdamumc.nl R2-Platform
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R2: Reporter overview
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log2 expr MCM2 (202107 _s_at):

M/ Amsterdom umc

| log2 expr MYCN (209757_s_at):

Dataset: R:0.172 DF: 438 T:3.662 P;2.81e-04
Sample: R:0.074 DF: 49981 T:16.490 P:6.24e-61
Reforter Distribution u133p2 (n=49983)
09757_s_at vs 202107 _s_at (datasat onented)
MYCN vs MCM2
13
12+ *
« L.
1"F . o * .
. ¢ S [ ) . .
_ ™ LB 4 PRRFSN “Mixed Retinoblastoma Feui
® 10f e e% o o8 4
| . e Y_ee@ .
u!l - 4 .. . e " L 2
n $oeme 2N e | 1054 +/-0.206
2 o™ N ‘e x .'o ¢ -«
o ar g go\qﬁi we * T e 1075 +/- 0.146
o L 11 aa® :: stat e, Annotation:
= .l @ R e b R0.806
S .l .-.\\. t e A R-pval:2.74e-15
g ‘-. ~ o* L . 1.. *
o ' 'y . .i" % & oe
* .,
;"" - "l o ‘.t oy e
I * . .
. “ ;o" :‘ ; .
» L
e St et
6 % y . .
I H»Ss I... L '
-
' Ll
st X - . ‘el
44 s L ) ) 1 y
0 2 4 6 8 10 12

log2 expr MYCN (209757 _s_at)

Save current coordinates as TXT file

14

dataset u133p2
Mixed pancreatic (FDA) -
MAS5.0 - u133p2
Mixed Clear renal cell carcinoma - Tun - 70 -
MASS5.0 - u133p2
Normal Adrenal gland - Various - 13 - MAS5.C
- u133p2
Mixed Carcinoma tissue / Normal kidney - Tut
- 144 - MAS5.0 - u133p2

Sadanandam - 47 -

Tumor PCNSL Lymphoma - Sano - 34 -
MAS5.0 - u133p2

1[0 ean} 7

iauss - Nver - 62 - MAS5.0 - u133p2

IAS5.0

INOTTITE & CENS (FCOVEREa) - JOUraan - 295 -
MAS5.0 - u133p2

Tumor Lymphoma follicular - McKeithan - 42 -
MAS5.0 - u133p2

Tumor B-cell Lymphoma (High Grade) -
61 - MAS5.0 - u133p2

Normal Plasma cells (time course) -
10 - MAS5.0 - u133p2

Chan

Jourdan -

[0

2log of MYCN

type

-

w

Mixed Retinoblastoma Pediatric
Dyer-62 - MAS5.0 - u133p2
MYCM (209757 _s_at) vs MCM2 (202107 _s_at)
transform_log2 R=0.806 65.0 percent explained p=2.57e-15

[ ] ’+”‘.!H.00¢0 [ ] ]
*

Samples ordared by MYCMH

13

11

ZWOW 1o Bojg

Tumor Lymphoma (PCNSL/PMLBCL) - Shipp - | |

26 - MAS5.0 - u133p2

Tumor Colon CRC cell pop. - Calon - 24 -
MAS5.0 - u133p2

Mixed Esophageal Barretts - Wang - 69 -
MAS5.0 - u133p2
Cell line ALL(T) -
u133p2

Exp melanoma and melanocyte CD271 - Filipp
-12 - MAS5.0 - u133p2

Tumor Lymphoma (NK/T-cell) - Tsai - 44 -
MAS5.0 - u133p2

Tumor Lymphoma (T-cell Angioimmunoblastic)
- Teh - 20 - MAS5.0 - u133p2
Cell line Breast Xenoestrogen -
351 - MAS5.0 - u133p2

Tumor B-cell Lymphoma (DLBCL)
223 - MAS5.0 - u133p2

Tumor B-cell lymphoma (DLBCL)
ibrutinib/ABT-199 - Chang - 88 - MAS5.0 -
u133p2

Ferrando - 20 - MAS50 -

Isselbacher -

- Jardin -

-0.432

R2-Platform
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R2: Two Gene View for MYCN with MCM2

Amsterdam UMC

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2 18 o

Tumaor Neuroblastoma public

ersteeg - 58 - MAS5.0 -ui133p2

MYCMN (209757_s_at) vs MCMZ (202107 _s_at)
R=0.557 31.0 percent explained p=1.75e-08

2log of MYCN

AgeGroup
histology
inzs
mycn_amp

r-value=0.557 p-value:=
GenelD Hugo

4171 MCM2 |minichromosome maintenanc
4613 MYCN v-myc avian myelocytomatos

r2-support@amsterdamumec.nl

2log of MCM2

: I

Tumor Neuroblastoma public
Versteeg - 58 - MAS5.0 -u133p2
MYCN (209757_s_at) vs MCM2 (202107 _s_at)

transform_log2 R=0.557 31.0 percent explained p=1.75e-08
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2log of MYCN

inss

Mst1 (n=8)
stz (n=15)
Hst3 (n=13)
Wst4 (n=40)
Wstd4s (n=12)

Online Tutorial

Pubsniffer

MYCM vs MCM2

KaplanScanner

2011/03)
2011/03)
2011/03)

MCM2 (owverall-

MYCN (overall-
MCM2 (relapsefree-

MYCHM (relapsefree-

Time Series

ProbePlus
209757 s at
202107 5 at

ChiniSnitch

Adjustable settings

Analysis type: gene vs gena v

Samples to mark:

comma separated sample names

@

Sample paths: | |

Color mode: Color by a Track v

Color track: [inss (5 cat) v ®

Select tracks

More Settings +

Gene / Reporter 1: |MYCN |2G9T5T_s_al
Gene / Reporter 2: |MCM2 |2021UT_s_al | advanced |ﬂ
Transformation: [Log2 v|® ].6
Sample Filter N1
Subset track: | v| & o
IF Graphics
Graph type: |XY plot v| @

Platform




X-gene-view

Tumor Neuroblastoma public
Versteeg - 88 - MASS.0 -u133p2
MYCN (209757 _s_at) vs GATAZ (209710_at)
transform_log2 R=0.096 0.9 percent explained p=0.372
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X-gene-view
Tumor Neuroblastoma public

MYCN (209757 5 at) vs GATAZ (200710_at Analyeis e geno vs goro ¥
5_at)vs a
F-t=D.I:EIEIE 08 Ee?ce]ll'd explainec:l: |:|=CI.3?§ ) Gene / Reporter 1: |MYCN |209?57’_5_at | advanced |
—1 Gene / Reporter 2: |GATA2 |209710_at | advanced |
/" Transformation: |Lag2 V| @
12 7
mMycn_amp Sample Filter
Mro (n=72)
Byes in=16) Subset track: [ v| &
11 - Selected sample subset: None
Graphics
Graph type: |XY plot (v2) V| @
10 - Samples to mark: comma separated sample names | @
Samplepatbar ' '
Color mode: Color by a Track +
% 8 - Color track: | mycn_amp (2 cat) V|
& " '
4] Select tracks w4,
(Yo 8 T . "‘ "'ﬁ
= More Settings ’-’ \ 7\ +
2 pin (0 ] NG
o .
,- ax 0 — alhy
Color (X): E
* Min (¥): [ ]
6 1 Max (Y): D
] L] Color (Y): E
5 4 ot Mark method: dot v | @
& Vector (SVG) output: @
Draw height:
'q' T T T T T 1 1 w‘e' 3Dt -
['e] w [ [oe] @ E = ﬁ E 3 Add Boxplot per group: |yes v
2log of MYCN Loz
Histogram: yes v
Trend lines S
group rpval fontsize_ruler:
fantcize t1- 17

no  |0.617 |3.06e-09
ves  -0.509/0.044 R2-Platform
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Go to: Main R2: Genomics Analysis and Visualization Platform Online Tutorial
Main What is R2?
) . Welcome to R2; a biologist friendly
Time series web based genomics analysis and

Survival (Kaplan-
Meier/Cox)

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber

Genome Browser

View a Gene

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
wing webcite: 'R2: Genomics
s and Visualization Platform

View Gene(s) fr2.ame.nl)’.
ChIP data - View a Gene y Financial Supporter of R2
TAR literature View a Gene in groups
4 View multiple Genes pset
Crangs PEn S | - Correlate 2 Genes
User Options » Correlate Gene with track
Help 5 View all Reporters for a Gene (Heatmap)

Contact / About R2

Video
training

D YouTube/

Integrated Anabysis of
Turner Geraarmics Data with B

Tutorials

Correlate Genes
Correlate 2 Genes
Find Correlated Genes with a single Gene
Correlate with a track
Annotation
Annotation_plotter
Cohort SunBurst plotter
Sample overview
Cohort Overview
Relate 2 tracks
Differential Expression
Differential expression between two groups
Differential expression between multiple groups

[e]e]e] ]

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

all news

6 &

Downlpad the R2
Tutorials Booy
S
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View multiple genes

Go to: Main

Main
Time series

Survival {(Kaplan-
Meier/Cox)

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature
Change Data Scope
User Options

Help

Contact / About R2

r2-support@amsterdamumec.nl

»

log2

Amsterdam UMC

Univer
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R2: View Multiple Genes

Tumor Meuroblastoma public
Versteeg - 86 - MASS5.0 - u133p2

Expression grouped by gene, separated by mycn_amp

s ORINY
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P
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vector
Adjustable settings

Genes/Reporters to include

mycn
katnall
krtig

phox2b 4 ®
Gene label: |Genesymbol v|

Track Separations

Track: mycn_amp (2 cat) V| @
Handle groups by: [lump by gene plot group v| @ |
Coloring

Color by: Track ~
User defined color: FFB8282
I g |

Sample Filter

Subset track: [ v|& G
Selected sample subset:None

Transformation: @

\ Plottng Options

Flot Type: Dot plot w

(sub)panel height: 150 \

gene width: 15

gene space: 5

group separator width: |15

stroke width: 1

dot size (dotplot): 1

Samples to mark: [comma s sample names | @

‘ next | Reset |

Online Tutorial

R2-Platform
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Annotation Views

Go to: Main
Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps
(UMAP/tSNE)

Small Tools

DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope

User Options

Help

Contact / About R2
biNed

Publl el

=
==,

.: h=—';.
rz.amcsnl

Video
training

D3 YouTube|

Inbegrated Analyshs of
Turmee Gerarmizs Dta with i

Tutorials

Download the R2

Tutorials Book /

r2-support@amsterdamumec.nl

»
»
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R2: Genomics Analysis and Visualization Platform
2,189,183 (2,027,339 unique) samples available
Choose single or multiple dataset analysis

le Dataset | @

Select a dataset for analysis
2 | Tumor Neuroblastoma public - Versteeg - 85 - MAS5.0 - u133p2 v |

Select type of analysis

View a Gene v| @

View Gene(s)
s View a Gene
4 View a Gene in groups
View multiple Genes @

Correlate 2 Genes
Caorrelate Gene with track
View all Reporters for a Gene (Heatmap)
Correlate Genes
Correlate 2 Genes
Find Correlated Genes with a single Gene
Correlate with a track
Annotation
Annctation_plotter
Cohort SunBurst plotter
Sample overview
Cohort Overview
Differential Expression
Differential expression betweaen two groups
Differential expression between multiple groups -

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
Oncegenomics in the Academic
Medical Center (AMC) Amsterdam,
the Metherlands. You can start
exploring the gene expression data
by following the numbered options
in the center.
For citations, please include the

wing webcite: 'R2: Genomics
s and Visualization Platform
:fir2.amc.nl)'.

Financial Supporter of R2

J |/

o0eo

News
Check out the new ITHER pediatric
cancer precision medicine
datascope. Now publicly available
in B2 via the 'datascopes’ menu
itern.

all news

6 &

R2-Platform



Relate 2 tracks

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2

Analysis type:
# track:
Y track:

Subset track:

Graph type:

Sample paths:

Color mode:

Samples to mark:

Group overlap as:

R2: Relate two tracks

| track vs track v |

||T11,rcn_amp (2 cat) V| @
[Alive (2 cat) v| @
Sample Filter

| v & e

Selected sample subset: Mone

Graphics

XY plot v| ®
| XY p |

|E-DI'I'II'I'IEI separated sample names | @

| Single samples v | @
| Default Color ~ + |

Track Display Selection

Select tracks

More Settings +

r2-support@amsterdamumec.nl
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alive

yes

no

@

Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
mycn_amp vs alive

Val alive: 2.00 (2 original)
default:
age_year: 1

agegroup: _less_than_or_equal_18_months

gender: female
histology: nb
id: 70

inss: sid

mycn_amp: yes
r2_label: n579t

& 2

Fisher's p=8.80e-06

iccl198

Val mycn_amp: 2.00 (2 original)

w
Q@
>

no

mycn_amp

R2-Platform



Relate 2 tracks

Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
mycn_amp vs alive

yes

alive

Fisher's p=8.80e-06

w)
@
=

no

mycn_amp

r2-support@amsterdamumec.nl
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” University

Adjustable settings

Analysis type:

X track: | mycn_amp (2 cat) V| @
Y track: | Alive (2 cat) v| ®
[ Sample Filter

Subset track: | v| €
Selected sample subset: Mone

[ Graphics

Graph type: | XY plot V| (]
Samples to mark: | comma separated sample names | @

Sample paths: | |
Group overlap as:

| Single samples v | @

alive

yes

no

Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 -u133p2

mycn_amp vs alive

inss

Mst1 (n=8)
Hst2 (n=15)
Hst3 (n=13)
Wst4 (n=40)
Wstds (n=12)

&

Fisher's p=8.80e-06

no

mycn_amp

yes

Color mode: | Color by a Track v |

| inss (5 cat)

Color track:

Select tracks

More Settings

R2-Platform
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Relate 2 tracks

Cat vs cat Hvs # Catvs #

Tumor Neuroblastoma public - Versteeg - 88 Tumor Neuroblastoma up1u3b:!|plzc - Versteeg - 88 Tumor Neuroblastoma public
MAS9.0 - 4133p2

age_year vs nil_sury. overall Versteeg - 88 - MAS5.0 - u133p2
inss vs alive 8000 transform_none R=-0.459 21.1Explained p=7.03¢-06 inss ()
inss p=3.58e-05 (anova)
- 6000 7 inss
e ° o Msti (n=8)
Wstis (n=12) 7000 [} =st2 (n=15)
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Annotation Plotter

Go to: Main
Main
Time series

Survival (Kaplan-
Meier/ Cox)

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature
Change Data Scope
User Options

Help

Contact / About B2

D3 YouTube|

Integrated Anahysis of
Tumee Geraormics Data with R

Tutorials

Download the R2

Tutorials Book /

r2-support@amsterdamumec.nl
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R2: Genomics Analysis and Visualization Platform
2,189,195 (2,027,351 unique) samples available
Choose single or multiple dataset analysis

Single Dataset v | @

Select a dataset for analysis
[ Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 v |

Select type of analysis
3 View a Gene | @
View Gene(s)
( View a Gene
4 View a Gene in groups
View multiple Genes @

Correlate 2 Genas
Correlate Gene with track
View all Reporters for a Gene (Heatmap)
Correlate Genes
Correlate 2 Genes
Find Correlated Genes with a single Gene
Caorrelate with a track
Annotation
Cohort SunBurst plotter
Sample ovarview
Cohort Overview
Relate 2 tracks
Differential Expression
Differential expression between two groups
Differential expression between multiple groups -

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 Metherlands. 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

(o] Jele)

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

all news

i &

R2-Platform
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Annotation Plotter

Go to: Main R2: Online Tutorial

. The annotation plotter allows
Main

track

any dataset.
clude in your image
can be selected in the Track

Tumor Neuroblastoma ﬁublic

Time series Versteag - BB - MAS5.0 - u133p2 Tracks to

AmpliconView a?egroup \I:’)ispla'f Selec;:;o;' ~ .
. alve ou are able iefine the oraer
Kaplan-Meier . of sa = by using the Track
hISt0|Og)" . Sart ;'F;I:r ::-,'L:I':gsgh;E t'::i.i
Sample maps INss . into the right hand panel. The
mycn_am;' order of the tracks is also used
Small Tools in the sort order.
DataGrabber - !
default:
Genome Browser vector agegroup: _more_than_13_months
Adjustable settings alive: yes
ChIP data " histology: nb
Sample annotation tracks Selected tracks (drag here) inss: sid

TAR literature w default - agegroup mycn_amp: no
Change Data Scope P age_year alive
User Options 4 agegroup histology
Help L4 alive inss
Contact / About R2 death_cause mycn_amp

gender

histology

id

inss

mycn_amp

nti_svent_overall
nti_event_progriree =
Sample Filter

Subset track: | w |{:} @
Selected sample subset: Mone

Graphics Settings

fontsize_t1:
fontsize_tsub:

fontsize_tracks: 15

| Adjust Settings

r2-support@amsterdamumc.nl R2-Platform
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Cohort Overview

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

Time series

Survival (Kaplan-

Small Tools

M 2,189,224 (2,027,380 unique) samples available What is R2?
Choose single or multiple dataset analysis Welcome to R2; a biologist friendly
- web based genomics analysis and
Single Dataset | @ visualization application developed
! by Jan Koster at the department of
Meier/Cox) Oncogenomics in the Academic
Select a dataset for analysis Medical Center {AMC) Amsterdam,
Sample.’ [l 2 the Netherlands. You can start
(UMAP/tSNE) |T|.|mor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 V| exploring the gene expression data
by following the numbered options
in the center.
Select of analysis For citations._please nclude :_I'E
DataGrabber type ly wing webcite: 'R2: Genomics

Genome Browser View a Gene L e “_:_Szard '-.-"is:_lz!lizatior Platform
View Gene(s) (http://r2.ame.nl}.
TP ki s View a Gene ] Financial Supporter of R2
TAR literature 4 View a Gene in groups
View multiple Genes eset
T LI S - Correlate 2 Genes
User Options » Caorrelate Gene with track
- N View all Reporters for a Gene (Heatmap)
elp

Correlate Genes
Contact / About R2 Correlate 2 Genes
Find Correlated Genes with a single Gene
Correlate with a track
Annotation
Annoctation_plotter
Caohort SunBurst plotter
Sample overview [e]e] Yo]
—
Relate 2 tracks

Check out the new iTHER pediatric

Differential Expression cancer precision medicine
Differential expression between two groups datascope. Now publicly available
i i i i in B2 via the 'datascopes’ menu
P 1Y Differential expression betwaen multiple groups - n
training item.
all news

6 &

D YouTube|

Inbegrated Analyshs of
Turmee Gersarmics Duta with

Tutorials

Download the R2
Tutorials Book /

r2-support@amsterdamumc.nl R2-Platform



Amsterd

W) Amster am UMC

Cohort Overview

Go to: Main R2: Cohort Overview Online Tutorial
Koy Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul33p2 (R @
Time series

AmpliconView
Kaplan-Meier Tumor Neuroblastoma public L histology inss
agegroup (n=88) W _less_than_or_equal_18_month: Applied filters.
W _more_than_18_months none

nd

Sample maps
Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature

Change Data Scope 3

User Options » death_cause mycn_amp

Filter by “Click” | .

agegroup - agegroup,alive histelogy,ins... +

Help »

Contact / About R2

| 1 Filter in table

4
¥ [¥] default samplenames agegroup alive histology inss mycn_amp age_year death_cause 5? Eender nti_event overall 1ti_EW ry
v’'| samplenames = - ! !
7 link ITCCO001 _less_than_or_equal_13_months yes nb st2 no o nd | Sort Ascending o 7876 7876 n
1 Sort Descending I
ITCC0002 _less_than_or_equal_158_months yes nb st2 no o nd o 4514 4314 n
- Ex Remove Sort B
ITCC0003 _less_than_or_equal_18_months yes nb stds no a nd s 7457 97 n
Show rows where: |1
ITCC0008 _less_than_or_equal_18_months yes nb st2 no a nd (Select all) o 6904 6904 n
ITCC0009 _less_than_or_equal_18_months yes nb st2 no 1 nd v | nd es 7146 161 n
ITCC0010 _less_than_or_equal_18_months yes nb st4 no a nd V| toxic o 7168 7168 n
I ¥ | tumor I
ITCC0013 _more_than_18_months no nb st4 no 2 tumar s 488 456 n
ITCC0015 _more_than_18_months no nb st4 yes 13 tumar s 1277 543 n
ITCC0017 _more_than_18_months no nb st4 no 13 tumar s 576 511 n
- Filter Clear -
ITCC0018 _more_than_18_months ne nb st4 no 2 tumar es 609 445 n
ITCONN2n maors than 16 month. no nb st4 ves 1 tumor Imale [ves ves 340 340 n~

Build a track from table |

Build a track

r2-support@amsterdamumc.nl R2-Platform
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Recap Result page panel for follow-up analyses

Go to: Main R2: One Gene View for MYCN Online Tutorial
R2: Kaplan Meier Scanner - MAS5.0 - ul33 p2 public O]
Pubsniffer
GenelD Hugo Description
4613 MY CN|v-myc avian myelocytomatosis viral oncogene neuroblasioma derived homolog
' 114
Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2 olis
MYCN (209757 s_at)
Expression cutoff: 3475.9 (min.grp=8) _
100 Expression Graph . 112
’ eoae Eveni=Mo "
high (n=12) veni=fas r |
low (n=T78) @ Eveni= . " ProbePlus
0.90 no
o 1108 CliniSnitch
=1
080 = Across datasets
TO00 19 é xprassion in datasets
- ¥ = Data set
= 0.70 ample overview
a 5000 18 Sample Map(s)
[y} map 2021-01-06
g 0.60 | 17 map 2022-03-01
o < 5000 ’
S 050 g 18
g & 4000
w 040 ] -5
©
g 030 | 3000
o
0.20 . e :RZ gene categories
welopment, transcription factor
0.10 4 1000
e —
000 T T T T T T T T e -| ” o -
o - ~ - © . R R . . - soried Dy expression
i <o [} fos B I @ W — =
= ~ @ [} 53} ]
Follow up in months = \
B r . .1
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Survival analysis (Kaplan

Go to: Main

Main
Time series

Survival (Kaplan-

Meier/Cox) {'_':

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope 3
User Options 3
Help 3

Contact / About R2

V1
V)

Data set:

Separate by:

Amsterdam

Universi

umc

R2: Kaplan-Meier

Kaplan-Meier analysis using a data set

|Tum0r Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 V|

| a categorical track v
Next

| Cox Regression by Gene Expression in multiple data sets |

Most common survival analyses in R2

Tumor Neuroblastoma public - Versteeg - 88 - MASS.0 - u133p2 (I ©

| Kaplan-Meaier analysis using custorn data |

separate by:

1 . L .
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categorical track
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expression of a gene

multiple genes

Online Tutorial
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Survival analysis (Kaplan)

Go to: Main R2: Kaplan-Meier Online Tutorial
Main

Kaplan-Meier analysis using a data set

Data set: |Tumor Neuroblastoma public - Versteeg - 83 - MAS5.0 - u133p2 v|

Separate by: | a categorical track -

a categorical track

Sample maps a numerical track
P N

(UMAP/tSNE) a single gene

Small Tools E multiple genes in multiple data sets

Hazard_ratio for a gene

Hazard_ratio for multiple genes ~ pustom data

Time series

Survival (Kaplan-

Meier/Cox) {'_':

DataGrabber

Genome Browser

ChIP data

Most common survival analyses in R2

Change Data Scope 3

User Options 3 Separate by

Help » s

Turos Nesmbinser p -\
Contact / About R2 1 . . e
.90. L\, 1 praming
{ 290
caod |
& l] o
F 0. o
H \ e
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Kaplan Meier by categorical track

Amsterdam UMC

Uni\ C

R2: Kaplan Meier

Using dataset Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u1i33p2 @

Adjustable settings

Survival ke
Type of Survival: | overall-c1103 v | T%@Sgg?ggg%iggoomi1%51[%'0
Separate by: | track v inss
Track: [inss (5 cat) v| @ 1.00
st1 (n=8)
Sample Filter 0.90 | 35 (n=13
st3 (n=13)
st4 (n=40)
Subset track: | v | & o 0.80 r stds (n=12)
Selected sample subset: None 2 ta
Next | Reset ﬁ 0.70 zﬁlel:;vlt;:ﬂlr]‘;::r'\lf?\ﬂsa:n;;hahility:DSS
" J default:
o r2_label: n095t
2 060 orgers
(] age_year: 0
= rgcunent:.e_or_progression: ne
Z 050 g
@ mycn_amp: no
[a2]
S 0.40 |
©
= 0.30 ]
| -
7]
>
© 020
0.10 4
4.19e-08
0.00
o ) Y ~ © — — N - N
= [e2] N (=) N = [e2] (o] -
o = s ¥} @

Follow up in months

chi=40.07 df=4 p=4.19e-08
Logrank test as described in Bewick et al Critical Care Vol8 No5 2004, pp.389-94.

r2-support@amsterdamumc.nl R2-Platform
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KaplanScan

Go to: Main R2: Kaplan-Meier Online Tutorial
Main

Kaplan-Meier analysis using a data set

Data set: | Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 v |

Separate by: |a single gene v

a categorical track

Sample maps a numerical track

(UMAP/tSNE) a single gene Ao F :

sl Tool C multiple genes in multiple data sets |
Hazard_ratio for a gene

DataGrabber Hazard_ratio for multiple genes custom data

Genome Browser

Time series

Survival (Kaplan-
Meier/Cox)

ChIP data » .
f\f‘+ Fral V2’22’2 VeV W o | IIP\JI\J"\I ‘\“"\I\If‘ﬂl‘ 1 D')

R2: Kaplan-Meier Scanner

TAR literature

Change Data Scope b

User Options »
el ' o Kaplan Meier Scanner:
Contact / About R2 o | 1 —
Gene / Reporter: PMP22 1210139_s_at | advanced
9; Cutoff mode: scan v
3“’ . ilter
i median :
:j: Subset track: average v| ﬁ} @
“s—s =z |Selected sample subset: | first_quartile I
I'_ast_quartile _ Eings
cat ) first_vs_last _quartile
Type of Survival: curtain )
Minimal group size: 8 T

r2-support@amsterdamumc.nl R2-Platform
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KaplanScan

Go to: Main R2: Kaplan Meier Scanner Online Tutorial
- GenelD Hugo Description
5376 PMP22 peripheral myelin protein 22
e Tumor Neuroblastoma public

Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139_s_at)
Expression cutoff: 1385.9 (min.grp=8)

KaplanScanner Kaplan Curve Expression Graph
PMP22 (overall-2011/03) 1.00 4 5000
PMP22 (relapsefree- high (n=54) EventiNo
2011/03) ottio TR L
Time Series 0.90 4
ProbePlus 5000
210139_s_at 0.80 4
CliniSnitch Curve: high
o Follow up in months: 76
> overall survival probability: 0.87
Sample Map(s) = 0.70 default:
= age_year: 2
map 2021-01-06 @ o agegroup: _more_than_13_months 4000
E gender: male
S 0.60 histology: nb
— A3
o inss: st4 = R d t
— mycn_amp: no 1=} e = even
.g 0.50 - r2_label: n&20t g 2000
g 2 ) Green = censored
040
[
o) 2000 ; Click to use that as a cutoff
3 0.30 :
0.20 -
1000 )
0.10 ;
i raw p 2.5e-19 .;
bonfp 1.8e-17
0.00 T T T T T T T T I I o sorted Dy expression
S ® 5 X 8 5 £ 3 8 2 3
IS R 2 H
© ® > i P-values hill plot
Follow up in months

Click to use that as a cutoff

chi=80.80 df=1 p=2.5e-19
low is worse
5T
View PMP22 in 2geneview

TrackSaver | Store Settings
store as track Store | Reset

Adjustable settings

Gene / Reporter: PMP22 210139_s_at advanced
Cutoff mode: scan v
Cutoff: 24-6616: raw p: 2 5e-19 (bonf: 1 3e-1?)V|
Sample Filter
Subset track: | v||:| @

Selected sample subsat:None

r2-support@amsterdamumc.nl R2-Platform



Other separation methods

Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139 _s_at)
Expression cutoff: 2255.8

Kaplan Curve
1.00 4 6000
L ANUM LINL AL DR W43 PRl 1 i high (n=44)
low (n=44)
0.90 |
5000
0.80 -|
Z 070
o 4000
3
S 060+
= g
S 050 £ 5000
&
= &
“ 0404
EE Liu 1 1 1 i 1Ll 1
8 2000
2 030+
0.20 |
1000
0.10|
p3.3e-08
O'OO T T T T T T T T T T
o [N} B ~ o — - = - o
£~ o N (=] %] b =] [} —=
o S @ (¥} (=2}
Follow up in months
Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139_s_at)
Expression cutoff: 2283.5
Kaplan Curve
1.004 6000
T T TR TR N I B TREE R RS I AR | high (n=41)
low (n=47)
0.90
5000
0.80 -
2070
o 4000
[
‘S 060
2
o g
2 050 £ 20
= 2
= i
2 0404 tuw L1 TR
©
5 2000
3 030
0.20-|
1000
0.10|
pB.2e 08
O'OO 7I T T T T T T T T T Q
[=] L&) E ~ w - - - - %]
- oo %) (s3] »n - o w0 -
o - 0o %) o

Follow up in months

r2-support@amsterdamumec.nl

Expression Graph

Evant=No
@Eveni=Yes

‘Soried by expression

Expression Graph

Evant=No
®Ewani=Yes

Sorted by expression

overall survival probability

overall survival probability

1.00

0.90

0.80 |

I
~
=]
1

0.60 |

0.50

= I
w I
=3 o
I I

0.20

0.10

Amsterdam UMC
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Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139 _s_at)
Expression cutoff: 1279.5
Kaplan Curve

high (n=66)
low (n=22)

5000

4000

3000

Expression

2000

1000

1 p4.8e-17

1.00

T T T
~ o —
N =3 )

=]

Follow up in months

9124

T T
@ ©
® ]

P4

Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139_s_at)
Expression cutoff: 3234.9

Kaplan C:ljjr\-reI )

T TR T M 1A L |

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

6000

high (n=22)
10w (n=66)

5000

4000

I R I B T 11 iy 1

3000

Expression

2000

1000

p2.0e-04

0.00,
B

T T T
~ © -~
N o ]

=]

2614
9lzH

T
5}
o

L

Follow up in months

Scan: 1.8 x 10V

Expression Graph

Evant=No
@Event=Yes

" sorled by expression

Expression Graph

Evant=No
®Ewani=Yes

Sorted by expression

overall survival probability

ity

overall survival probabil

Tumor Neuroblastoma public

Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139 _s_at)
Expression cutoff:

Kaplan Curve Expression Graph
1.00 TP Tt S B R MR T ' a0
o Event=ho
high (n-22) | @cuent-ves
0.90
s000
0.80
0.70
4000
0.60
5
050 8 5000
g
0.40
2000
0.30
0.20 -
1000 :
0.10 g
1p14e-10 _’
0.00- T T T T T T H5rieu by expression
(=] L ~ (<] - — -
@ n (=] %] B [=}]
o s =]
Follow up in months
Tumor Neuroblastoma public
Versteeg - 88 - MAS5.0 - u133p2
PMP22 (210139_s_at)
Expression cutoff: (min.grp=8)
Kaplan Curve Expression Graph
1.00 PERT TR ETY i Wtk TR T TR T T L s000
Evanictia
Hign (92 | @Eveni=ves
0.904
5000
0.804
0.704
sa00
060+
5
0504 £ 3000
&
040+
2000
0.30 £
E
0.20 -
1000 N
L L u ;
0.10+ M
raw p 1.9e-12 "’
bonfp 6.9e-11
0‘007\ T T T T T T T 9 " sored by expression
o e ~ w - —_ - -
[+ LS o n - o w
o - oo N

Follow up in months
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KaplanScan

Go to: Main R2: Kaplan Meier Scanner Online Tutorial
= ( ( GenelD Hugo Description
5376 |PMP22 peripheral myelin protein 22 —— —h' h
. itcc : ig
P—— Tumor Neuroblastoma public fteco14g: | high
Versteeg - 88 - MAS5.0 - u133p2 itcc0150: high
PMP22 (210139_s_at) itcc0151: high
Expression cutoff: 1385.9 (min.grp=8) TIEE high
KaplanScanner Kaplan Curve Expression Graph ,
PMP2Z (overall-2011/03) 1.00 < 8000 itcc0169: low
PMP22 (relapsefree- high (n=64) 'E::idzs itcc0170: high
2011/03) low (n=24) . -
o itcc0172: high
Time Series 0.90
itcc0174: low
ProhPIus 5000 itcc0175: high
) 0.80 i : i
CliniSnitch Curve: high !tcco 81 h!gh
2 Follow up in months: 76 itcc0183: high
> overall survival probability: 0.87 . X
Sample Map(s) = 0.70 default: itcc0184: low
= age_year: 2 i . A
map 2021-01-06 @ o agegroup: _more_than_13_months 4000 itcc0189: low
B gender: male itec0101: high
s} 0.604 h\stoﬁ\ugy: nb . -
bt id: 73 itcc0193: high
o inss: st4 c .
— mycn_amp: no =] itcc0194: low
g 0.50 4 12_label: n620t g 3000 itcc0195: low
% g itcc0198: high
E 0.40 itcc0217: high
E itcc0219: high
g 2000 » itcc0221: high
g 030+ : itcc0284: high
1 itcc0285: high
0.204 e itcc0288: low
1000 itcc0302: high
0.104 s !tcc0380: h!gh
, raw p 2.56.19 .J' itcc0382: high
bonfp 1.8e-17 itcc0383: low
0.00 T T T T T T T T T T R o Sored Dy expression itcc0385: high
° R &§ 8 &8 B 2 3 o N H itccgaee? high
=] i o R3 =) 2 i
P 1tcc0387: ow
Follow up in months - ,
itcc0390: low
itcc0391: high
chi=80.80 d.f=1 p=2.5e-19 itcc0392: low
low is worse . -
ST itcc0398: high
View PMP22 in 2geneview Groups
C:2 /N:/U:
Stor- Settings Group 'high': ‘high DDOG00
store as tragef] Store | Reset Group ‘low’: ‘IDW
Track Settings
Adjustable settings Track name: | T
emporary (24hrs ot
Gene / Reporter: PMP22 210139_s_at advanced Show as track p F l: }
Cutoff mode: scan v Where: TEr'l"ll::ll:lrﬂl":.II Ezdhrﬁ}
Cutoff: 24-6616: raw p: 2 5e-19 (bonf: 1 3e-1?)V|
Sample Filter
Subset track: | v||:| @
Selected sample subsat:None
Build set
r2-support@amsterdamumc.nl 2-Platform
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KaplanScanner multiple genes

R2: Kaplan-Meier

Dat: Search gene-set.

Sep

G5:0ncogenesis (449)

Reset selected

s

r2-support@amsterdamumec.nl

Adjustable settings

Name ¥

Name

| scan ~ |

|Cutoff mode:

Gene Filters
Chromosome: @
Gene ontology: LAl v Search GO

Gene set: Search GS

~ (W] Categories G5:0ncogenesis (449) x
v |B| base
DMNA repai
¥'| Oncogenes|s
transcriptign
apoptosis | IManual list: | none v ®
cancer_gene .
cell cycle
Subset track: -
development] | | ‘E} (]
Selected sample subset: Mone
differentiatio|
j Survival Data
drugged_kin
drug targe{ | TYPE Of Survival: | overall-c1103 v |
kinase Statistics
membrane |P-yalue: |Uﬂ5 |
siemat trane| Corr, multiple testing: | False Discovery Rate v | @
Filter results: | no " |

Graphics Settings

Draw heatmap:

Heatmap data: | zscore v |

Heatmap gene weight: |n0 ~ |

count

18302

18302

297

449

945

677

487

537

1696

718

74

1174

700

5599

217a8
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KaplanScanner multiple genes

Go to: Main R2: Kaplan Meier Scanner Pro Online Tutorial

Kaplan start || Adapt settings |

Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 0]

88 samples, gene set: Oncogeneasis
Results corrected for multiple gene testing by fdr
68 out of 315 genes found where p=<=0.05
# hugo probeset  pval more Tumor Neuroblastoma public - Versteeg - 88 - MAS
110472 201365_at  |2.74e-08 14 -- 283.5 — low -- raw p=58.69%e-11 Genes with signifi =0.05) kaph fdr comacte
2LMO3 204424 s_at 4.65e-0876 — G38.1 - high -- raw p=2.95e-10
3/EIF4EBP1 221539_at 5.25e-08 56 - 284.3 — high -- raw p=5.00e-10
4 3KP2 203625_x_at |7.06e-0874 - 511.2 — high -- raw p=8.96e-10
5 PHF14 228095_at 7.29e-07 77 -- 866.7 — high -- raw p=1.16e-08
6 TMEFF2 |223557_s_at |4.63e-0637 - 457.2 — low - raw p=8.83e-08

7PINX1  |223907_s_at |8.118-06 79 - 115.3 — high — raw p=1.80e-07
SERBB3  |226213_at  |5.442-06 19 — 3.3 — low — raw p=2.41e-07

9/CDK4  |202246_s_at |9.208-06 47 — 723.3 — high — raw p=2.34e-07
10[FER 227579_at  [1.31e-0511 - 214.6 — low — raw p=4.58e-07

11/CDKN1B |209112_at  |1.39e-059 — 917.4 — low — raw p=4.42e-07
12MYCN  |209757_s_at |2.03e-0576 — 3475.9 — high — raw p=7.72e-07 e h
13MEIS3  |228327_x_at |6.23e-0580 — 234 — high — raw p=2.57e-06 PPEC —
14|ULEBP2 238542 _at 7.27e-0522 - 226 - low - raw p=3.23e-06 INGT H
15SMAD3 218284 at  1.032-0479 — 101.6 — high - raw p=4.92e-06 EReLs L
16 ETV4 1554576_a_at 1.19e-04 63 —- 16.7 — high — raw p=6.072-06 o I
17|ING4 43825_at  |1.60e-04 27 - 149.4 — low — raw p=8.66e-06 MAGERAID r
18BUB1  |209642_at  |1.70e-0463 — 133.5 — high — raw p=9.73e-06 SN -
19/APC 203525_s_at |1.96e-04 26 — 318.7 — low — raw p=1.18e-05 s ElE -
20AXINZ  |222606_at  |2.02e-0472 — 158.8 — high — raw p=1.28e-05 AKIN2 -
21/0GFRL1 |226810_at 2.87e-0418 -- 274.7 — low — raw p=1.91e-05 LYL1
22BUB1B  |203755_at  |3.09e-04 54 -- 294 — high - raw p=2.16e-05 5 1
23TACC3  218308_at  |4.81e-0456 — 133 — high — raw p=3.51e-05 roa? %
24 MAGEA10 [210295_at  |6.266-04 65 — 54 — high — raw p=4.77e-05 cvase)
25 ARMCX3 (222444 _at  |7.39e-049 — 3746 — low — raw p=5.87e-05 GIPe i
26/CHEK1  |205394_at  |9.15e-04 71 — 142.3 — high — raw p=7.84e-05 GHEX Al
27 CYB561D2(209665_at  |9.38e-04 80 — 101.2 — high — raw p=7.74e-05 WYCH i
28MIA 206560_5_at |9.558-048 — 14.7 — low - raw p=8.49e-05 CORDAPY ?i‘
20/PDGFRA 203131_at  |9.77e-0479 — 920.6 — high - raw p=3.99e-05 o2 I
30 SMAD2  |203075_at  |1.13e-03 13 — 409.9 — low — raw p=1.11e-04 Lmgs i
31BRAF  [226391_at  |1.148-0320 - 240.7 — low — raw p=1.15e-04 st

32BRIP1  |235609_at  |1.156-03 64 — 327.5 — high — raw p=1.10e-04 il

33RNF4  |212606_s_at |1.19e-03 48 — 253.3 — high — raw p=1.28e-04 Jas !
34/CDKNZD  210240_s_at |1.19e-03 16 - 55.2 - low - raw p=1.24e-04 ING4 h
35(ING1 208415_%_at |1.192-03 80 — 154.9 — high — raw p=1.33e-04 ThEFFZ O
36ERCCZ  |235399_at  |1.55e-03 56 — 413 — high — raw p=1.78e-04 uLerz i

37/ CDK2AP1 |201938_at  |2.09e-03 78 - 2456.8 — high — raw p=2.46e-04 OGFMRYL? I
38BRPF1  |204481_at |2.77e-0349 — 107.9 — high — raw p=3.34e-04 aanpie i

39 AXINT  |212849_at  |3.34e-03 64 — 56.7 — high — raw p=4.13e-04 COKN1B ]—‘
40BRCA1  |204531_s_at |3.548-0373 — 382.4 — high — raw p=4.49e-04 ERBEI i
41JUND  |203752_s_at |3.79e-03 68 -- 1944.3 — high — raw p=4.93e-04 CcoMD i
42|FES 205415_at  |3.88e-0373 - 61.9 — high — raw p=5.17e-04 smanz I
43TFAP2B [214451_at  |4.51e-03 16 — 683.8 — low — raw p=6.16e-04 NRAS i
44GIPC1  |207525_5_at |9.63e-0378 — 121.3 — high — raw p=1.38e-03 L e e

45 LN 210754_s_at [9.71e-03 62 — 129.4 — high — raw p=1.36e-03 Rt e = e el e i anl

4811 011 203570 at 0010 A5 -- 120 4 — hiah -- raw n=1 RRe-N3

=|—'='_='_,='
r2-support@amsterdamumc.nl — 2-Platform
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Add-on analyses on the

Tumor Neuroblastoma public
Versteeg - 88 - MASS.0 - u133p2

Correlate the resultz with dataset

use genes in K-means with dataset

kmeans_rounds.

Save current selection as TXT file

Gene zet analysis

Known interactions

Store result a3 custom gene set

Chromosome Map

Gene Ontology Analysis

DataAdder

figh N

1. ONA GaMae fesponse. Signal TANSCuction Dy 053
\class medialor resulig in Wansoription of p21 dass

e respone, signal ransdudhon resulting

‘androgen recepio way (510
2 DN sacondary structura binang (6.5

RN, ERIF1. RECOLA

DA
B2, DNMIT34 ERCCZ. FA

acelliar stesoid harmane receptar signaling
patiway (5.9)

4, BRCAT, BRIPT, RUNX
2 purie NTP dey

1. posie eguss N, NFIE, PAXS 1. TFRC, TPS3 1, WRN, RUNX1
compound melabo
FE RARA. B,
FEV, RARA, B,
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KaplanScanner Custom Data

R2: Kaplan-Meier

R2: KaplanScan on UserDefined Data

Kaplan-Meier analysis using a data set KaplanScan:

Paste Survival information samplename; survtime({days); event{1/0/YES/MNO); expression_value (tab or ; separated)
Data set: | Tumor Neuroblastoma public - Verstesg - 88 - MAS5 0 - u133p2 ~ | & :
- sCopy your data below the sH: line.
Separate bv:| a categorical frack V| . g o
#H:samplename;survival time;event;Gene x
| Next | GSM1542334 7876  no 11.03011533
GSM1542338 4914 no 11.67083326
| Kaplan-Meier analysis using custom data GSM1542336 7457 no 11.22562922
by GSM1542337 £304 no 10.44429021
GSM1542338 7146 no 11.08308037
GSM1542339 7168 no 10.98299357
GSM1522330 <88 yes 19.28262513
GSM1542341 1277 yes 10.30309576
GSM1542342 576 yes 10.03974158
GSM1542343 609 yes 11.35524096
GSM1542344 340 yes 10.27484403
GSM1582345 296 yes 9.412993173
GSM1522346 94 yes 8.68474862
GSM1532347 1308 yes 9.5101707%51
GSM1542348 196 yes 8.737416366
GSM1542349 2916 no 11.14140469
GSM154235@ 108 no 11.44315076
GSM1542351 4013 e 12.34396294
GSM1582352 866 yes 10.85447883
GSM1542353 6872 no 10.8752886
GSM1542354 5458 no 11.21170582
GSM1542355 6013 no 11.59091447
GSM1542356 165 yes 9.62516088
GSM1542357 5759 noe 11.81750335
GSM1532358 5118 no 11.43728393
GSM1542359 4693 no 11.54530237
GSM1542360 415 m 18 ,97806689
Cutoff mode: scan w
| Mext | Reset |
Survival time Event Numerical values
In days yes/no/0/1 e.g. Expression Gene X

r2-support@amsterdamumc.nl R2-Platform
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KaplanScanner Custom Data

R2: KaplanScan on UserDefined Data

R2:KaplanScanner (scan)

' CustomData '
Ex&ressmn cutoff: 10.43660745 (min.grp=8)
aplan Curve Expression Graph
1.00+ 13
high (n=64) | @Ewenives
low (n=24)
0.90+
BT T 08 V0T T O T T O A
12
0.804 gsm1542390
Curve: high
Follow up in months: 105
survival probability: 0.87 -
0.70
>'\ n -,
= ¥
o . .
o 0.60 |
S § -
S 0.50 £
— &
S 0.40-] ;
=
w
9
0.30 N
’
0.20
]
0.104
1 raw p 3.3e-18
bonfp2.4e-16
O_OO—I T T T T T T T T T T T sorted by expression
o (&) I - w — - — — ¥ (&) z
E= @ ] =3} ] ps =2} w = o =
(=] I [+4] %] (s3] (=] =

Follow up in months

chi=75.71 df=1 p=3.3e-18
low is worse
Adjustable settings:
cuteff_modus: scan v

r2-support@amsterdamumc.nl R2-Platform
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View a GeneSet (Heatmap)
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View a GeneSet

Go to: Main
Main
Time series
AmpliconView
Kaplan-Meier
Sample maps
Small Tools
DataGrabber
Genome Browser
ChIP data
TAR literature
Change Data Scope
User Options 3

Help 3

Contact / About R2

oY
training

(23 YouTube|

Integrated Analystsof
Turmee Genermies Data with 2

Tutorials

Download the R2
Tutorials Book /

r2-support@amsterdamumec.nl

Amster

_\‘|’|ﬂ; Amsterdam UMC

R2: Genomics Analysis and Visualization Platform

1018043 (881501 unique) samples available

Choose single or multiple dataset analysis

Single Dataset v | @

Select a dataset for analysis

[ Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 v | &)

Select type of analysis

View Geneset (Heatmap) v| @
[ maprain wieter oy armotaeq paraneer . L |

Kaplan Meier by Gene expression

PathwayFinder .
KEGG PathwayFinder by Groups @
KEGG PathwayFinder by Gene correlation

Meta analyses
Parametric analysis of geneset enrichment (PAGE)
Geneset maps (GSM)
K-means
Principle Component Analysis (PCA)
T-SNE
Sample Correlation Map (SCM)
View Geneset (Heatmap)
TopLister (Gene ﬂlttdevj
Geneset vs Genesets Correlations
Track(#) vs Genesets Cormelations
Venn Diagram of GeneCategories
Personalized Genomics
Static circos files (v3)
Somatic Mutations (v3)

P =

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

T CC

R2-Platform
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| Search gene-set. % I
HALLMARK_MYC_TARGETS_V2 (58) HALLMARK_IL2_STAT5_SIGNALING 200 -

HALLMARK_IL6_JAK_STAT3_SIGNALING 87

HALLMARK_INFLAMMATORY_RESPONSE 200
HALLMARK_INTERFERON_ALPHA_RESPONSE 97

HALLMARK_INTERFERON_GAMMA_RESPONSE 200

HALLMARK_KRAS_SIGNALING_DN 200

HALLMARK_KRAS_SIGNALING_UP 200

HALLMARK_MITOTIC_SPINDLE 199

HALLMARK_MTORC1_SIGNALING 200

HALLMARK_MYC_TARGETS_V1 200
v'| HALLMARK_MYC_TARGETS_V2 58

HALLMARK_MYOGENESIS 200
HALLMARK_NOTCH_SIGNALING 32

HALLMARK_OXIDATIVE_PHOSPHORYLATION 200

HALLMARK_P53_PATHWAY 200
s HALLMARK_PANCREAS_BETA_CELLS 40

HALLMARK_PEROXISOME 104

HALLMARK_PI3K_AKT_MTOR_SIGNALING 105
HALLMARK_PROTEIN_SECRETION 96
HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY 49

HALLMARK_SPERMATOGENESIS 135 -
L 1

r2-support@amsterdamumc.nl R2-Platform
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R2: GeneSet (Detail)

Tumor Neuroblastoma public
Versteag - BB - MAS5.0 - u133p2
dh:genesat_broad_2019_h_halmark

JHALLMARK_MYC_TARGET:
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Sort Order Listing

DetailView hyperlink settings

Transformation: Log2 z-score v | @
R2-Platform

Gene set values
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Cluster multiple gene sets
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Sub-cluster by track

Go to: Main R2: Gene Set View Online Tutorial
Main Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - ul133p2 @ Ceneset o e

Time series Adjustable settings heatmap of a collection of genes

i represented within a gene set.
Sut\.rwal {Kaplan- Gene selection Please use theldrcpdcwn menu to
Meier/Cox) select a collection, or use the
| Gene set Collection: | Select a collection v | search boxes to find either a gene
Sample maps : or geneset name.
(UMAP/tSNE) Sample Filter
Small Tools Subset track: | MR Xo!
DataGrabber Selected sample subset: None
Genome Browser Sample ordering
ChIP data Order samples by: [a track v |
TAR literature | clustering

Change Data Scope 3

expression of a gerns

User Options » user defined order

Hel
= ’
Contact / About R2 ;
genesets containing a gene:

Search for: | |

r2-support@amsterdamumc.nl R2-Platform
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Cohort subgroups
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Exploratory dataset analyses

* Finding / visualizing subgroups within a dataset often performed on cohorts

* Different ways to do this in R2
* Hierarchical clustering
e K-means clustering
* Principle component analysis
* t-SNE/ UMAP maps

r2-support@amsterdamumc.nl R2-Platform



Toplister

Go to: Main R2: Genomics Analysis and Visualization Platform
2,192,455 (2,030,514 unique) samples available

Main

Choose single or multiple dataset analysis

Time series

|Single Dataset v | @

Survival (Kaplan-

Meier/Cox)

Sample maps Select a dataset for analysis

(UMAP/tSNE) 2 | Tumor Neuroblastoma public - Versteeg - 88 - MAS5.0 - u133p2 v |

Small Tools

DataGrabber Select type of analysis
3 View a Gene v]| ®

Genome Browser

Parametric analysis of geneset enrichment (PAGE) -

ChIP data
TAR literature 4 Eﬁ:’:i;maps (GSM) i
- e
Change Data Scope  » - Principle Component Analysis (PCA)
User Options » T-SNE )
Sample Correlation Map (SCM)
Help ’ View Geneset (Heatmap)
Contact / About R2 TopLister (Gene filter stdev)

Geneset vs Genesets Correlatio

Track(#) vs Genesets Correlations

Venn Diagram of GeneCategories
Personalized Genomics

Static circos files (v3)

Somatic Mutations (v3)

Variants Overlap Counter

Pers. Med. OncoPrint (dynamic data)

Pers. Med. OncoPrint (fixed data)

CliniSnitch (Track vs som. mutation)

Find a Sample on omics criteria -

s

2 YouTube|

r2-support@amsterdamumc.nl R2-Platform
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Toplister

Go to: Main R2: ToplLister Online Tutorial
@ Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - u133p2
Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - ul133p2 (R \ransiomn logs_racore P
Top 100 standard_deviation normal i £
, transform_log2, present>=1 g 3
[ Save current selection as TXT file
View Rank Gene Reporter Value [ Heatmap{zscore)
Q 1 |LINCO1419 1559213_at 5.2546 [ Gene Ontology Analysis
Q 2 X1sT 224583 _at 4.3756 [ Store result as custom gane set
Adjustable se gs Q 3 FOXG1 208013 _at 4.3274
B - Q 4 |RPS4Y1 201909_at 4.1058
Which set: [Standard Deviation (SD) v] @
Q 5 RALGAPAZ 234314_at 4.0506
Modus: normal v | @ Q 6 |RALYL 213967_at 3.9871
How many genes 100 Q 7 SHOX2 210135_s_at 3.8578
Q 8 LHxS 1569480 _a_at 2.3847
Floor value: |0 | @ Q 9 |GaD1 205278_at 3.7782
Transformation: |L092 v| (0] Q 10 |DDX3Y 205000_at 3.7024
- @ 11 |WIF1 204712_at 3.6922
Sample Filter Q 12 |HTR2C 207307_at 3.6730
Subset track' | V| _G G) aQ 13 EMX2 221950_at 3.6010.
| d | b Q 14 [EOMES 231776_at 3.5940
Selected sample subset: None a 15 oK 212005_at 3.5496
Gene Filters Q 16 |RMST 229782_at 3.5128
17 |MFAP4 212713_at 3.4545
HugoOnce mode: yes v | @ b =
Q 18 |EIF1AY 204409_s_at 3.4509
Min. # Present calls: |1 | @ Q 19 |PTPNZD 215172_at 3.4277
Minimal maximum value: | | @ a 20] SRV 22692001 212
@ 21 |FSTLS 232010_at 3.4148
Minimal range size: |0 | @ Q 22 |CNGA3 207261_at 3.4118 E |
chromosome- A" v @ Q 23 |IMPG2 241856_at 3.3991
Q 24 |TRDV3 216191 _s_at 3.3744 s |
Gene ontology: |AII hd | Search GO -
Q 25 KCNAS 208762_at =.3582 —
Gene set: Search GS Q 26 PDESH 206841_at 3.3328
Q 27 |SLC146 1554593 _s_at 2.3287
Manual list: none w| @ Q 28 | NEFM 205113_at 3.3048
25 |LINC00343 233170_at 3.2550
Next | Reset b e #
Q 30 |LGRS 213880_at 2.2935
Q 31 |CTORF57 1557636_a_at 3.2486. |
|
et H 0
e I i

ITT##fw¢%iw¢£;g¥w%#ﬁ

-3
Score [ m
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K-means clustering

* You tell the algorithm to subdivide a dataset in a predefined number of groups

* Algorithm has a random start, which may impact the results
» Keep best solution out of 10 draws
* Repeat the procedure to assess stability (10X10)

w
x N/
©
~ ® >< # ® o}
> ’ o ® b L ® ® @ ®
‘ ® * 5 \ ® o ® o
5 @ 0 ] /< ) ® 9 >< (]
® . e * e e v 9 ® N0
k] o o & [ . @ 8 & e © ° a e O o
@ ©
@ = ° Cluster centroids o ' e @ oo o P
W T °* » °* o ..X
il o °
o T o L. X o VR o
. ] 2 » ] ® o b ©

X-axis

r2-support@amsterdamumc.nl R2-Platform



Go to: Main
Main
Time series
AmpliconView
Kaplan-Meier
Sample maps
Small Tools
DataGrabber
Genome Browser
ChIP data
TAR literature
Change Data Scope  »
User Options »

Help »

Contact / About R2

Arowir.
training

3 YouTube/

Integrated Anaysis of
Tumee Gerormics Data with 2

Tutorials

Download the R2
Tutorials Book /

r2-support@amsterdamumec.nl

T
W

Unive

R2: Genomics Analysis and Visualization Platform

1018043 (881501 unig

Choose single or multiple dataset analysis

Single Dataset v | @

Amster

dom pmc

ue) samples available

Select a dataset for analysis

[ Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - u133p2 v | @

Select type of analysis

K-means

2 Groups Plotter
Fold over Fold Plotter

PathwayFinder
KEGG PathwayFinder by Groups

KEGG PathwayFinder by Gene correlation
Meta analyses

Geneset maps (GSM)

T-SNE

Sample Caorrelation Map (SCM)

View Geneset (Heatmap)

TopLister (Gene filter stdev)

Geneset vs Genesets Comelations

Track(#) vs Genesets Comelations

Venn Diagram of GeneCategories
Personalized Genomics

Static circos files (v3)

Somatic Mutations (v3)

Parametric analysis of geneset enrichment (PAGE)

Principl%omponent Analysis (PCA)

Online Tutorial

What is R2?
Welcome to R2; a biclogist 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
wing webcite: 'R2: Genomics
Analysis and Visualization Platform

rZ.amc

Amsterdam UMC

900

all news

i &

R2-Platform
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Univers

Tumor Medulloblas!
Koo - 62- MAS

kmeans group vs annotation tracks
Chi-square tests with Yates correction (if 2x2) and Fisher's Exact tests (#groups<30)
MA or ND values are skipped and test is only performed on 'cat’ variables
Source track: _kmeans

R2: K-means

Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - u133p2 8 @

round_01 7.47e-26)  124.000 4 7.89e-24
Floor value: |16 | @ HH round_03 7.47e26)  124.000 4 7.89e-24
) e round_04 7.470-26 124.000 4 7.802-24
Transformation: | Log2 z-score v| ® HH round_05 7.47e-26)  124.000 4 7.89e-24
Sample Filter — round_07 T.47e-26 124.0000 4 7.89e-24
round_08 7.47e-26)  124.000 4 7.89e-24
Sule eEe | v @ o round_09 7.47e-26)  124.000 4 7.89e-24
round_10 7.47e-26)  124.000 4 7.89e-24
Selected sample subset: None round_02 747e25 124000 4 7.80e 24
Gene Filters round_06 7.47e-26)  124.000 4 7.89e-24
subtype 494e-23 124000 8 7.89e-24
Min. # Present calls: |1 | @ beat_mutation 3.44e-14 62,000 2 4.93e 11
ptcni_mutation|  1.23e-03 13.398 2 493e-03
Minimal maximum value: |64 | @ histology 0.016 12141 4 8.92e-03
. o staging 0.080 14.057 8 0.083
Minimal range size: |48 | i nt_source 0212 2378 6 0195
# highest SD genes: 1500 @ samplenames 0433 124.000/122/too many groups(186)
sex 0.763 0540 2 0747
Chromosome: All v | @
Gene ontology: |AII v|

Gene set: Search GS
Marusl st o

Clustering
Number of groups:

Number of passes:

Number of rounds:

Graphics
Draw heatmap:
Color scheme:
Label track: [ samplenames (62 cat) v | @

Heatmap Options %

Cell width:
Cell height:

r2-support@amsterdamumc.nl R2-Platform
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Principal Components Analysis (PCA)

* Describe samples by a very limited number of variables

» Samples that are similar ‘cluster’ closer together
* Mathematical procedure orthogonal projection (Mathematical procedure) for data reduction

* Nice way of visualizing subgroups

R2-Platform

r2-support@amsterdamumc.nl
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Principal Components Analysis (PCA)
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Nice way of visualizing subgroups

4 2 0 2
GATA3

r2-support@amsterdamumec.nl

Describe samples by a very limited number of variables

Samples that are similar ‘cluster’ closer together

Draw the longest possible line
Through the data = max. variance
Project datapoints on this line

All

ER-

ER*

Mathematical procedure orthogonal projection (Mathematical procedure) for data reduction

Bk at R 1 L ___  _ Lt

4 2 0 2
Projection onto PC1

R2-Platform
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Principal Components Analysis (PCA

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 3
Help 3

Contact / About R2

PublQed

g

rz.ame.nl

Video
training

D3 YouTube,

Integrated Anabysis of
Tuumer Gerermics Data witt B2

Tutorials

Download the R2
Tutorials Book /

r2-support@amsterdamumec.nl

R2: Genomics Analysis and Visualization Platform

1018043 (881501 unique) samples available
Choose single or multiple dataset analysis

1 Single Dataset v | @

Select a dataset for analysis

[ Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - u133p2 v | &

Select type of analysis

Principle Component Analysis (PCA) v| @
Annotation -
Annotation_plotter r
4 Cohort SunBurst plotter
Sample overview

Cohort Overview
Relate 2 tracks
Differential Expression
Differential expression between two groups
Differential expression between multiple groups
2 Groups Plotter
Fold over Fold Plotter
PathwayFinder
KEGG PathwayFinder by Groups
KEGG PathwayFinder by Gene correlation
Meta analyses
Parametric analysis of geneset enrichment (PAGE)
Geneset maps (GSM)
K-means

Principle Component Analysis (PCA)
T-SNE hd

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
followi : 'R2: Genomics

lization Platform

Financial Supporter of R2

900

all news

&

R2-Platform
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Principal Components Analysis (PCA)

Go to: Main

Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope  »
User Options »
Help »

Contact / About R2

r2-support@amsterdamumec.nl

R2: Principle Component Analysis (PCA)

Adjustable settings

Transformation: | Log2 z-score v | @
Use Scaling within PCA: @

Gene Filter

Min. # Present calls: |1 | @
Chromosome: Allv| @
Gene ontology: [All v

Manual list: none v| @

Sample Filter

Subset track: | v| O o

Selected sample subset: None

Graphics

Gene set: Search GS

Sample Paths:

, separated

Vector (SVG) output: false v | @

Color mode: | Default Color v

Next

Online Tutorial

R2-Platform
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Principal Components Analysis (PCA)

Go to: Main R2: Principle Component Analysis (PCA) Online Tutorial
Projection

Main
. . PCA Projection:| PC1:PC2 -
Time series | Next |
AmpliconView
Kaplan-Meier PCA analysis
SO E Tumor Medulloblastoma PLoS One
small Tools Kool - 62 - MAS5.0 - U133p2
Color by subtype
DataGrabber 80 -
Genome Browser %‘Iabtﬁgg%
ChP data 60 ® =E Qf;‘a
F e =
TAR literature ] ® ® .g E;H
Change Data Scope »
L]
User Options » 40 - ° [ ]
Help 4 L
L]
Contact / About R2 20+ ® ® ®
L2 e ©® ° L]
— L]
S of . o..‘. o S
= ® ¢® e
(o]
g 20 e o
L]
40t
et
80 |
L]
-80 + ® °
-100 4 . . . L . . |
-80 -60 -40 -20 0 20 40 80 80 100
PC1(0.13)
Select subset DBSCAN select subset

Adjustable settings

Transformation: ®

Gene Filter

Min. # Present calls: |1 | @
Chromosome: ’AII—V| ®
Gene ontology: [ Al ~| \ Search GO |

Gene set: Search GS

r2-support@amsterdamumc.nl R2-Platform
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Principal Components Analysis (PCA

Go to: Main R2: Principle Component Analysis (PCA) Online Tutorial

Main

PCA Projection:| PC1:PC2:PC1:PC3::PC2:PC3 ~

Time series

| Next |
AmpliconView
Kaplan-Meier PCA analysis
Sample maps Tumor Medulloblastoma PLoS One Tumar Medulloblastoma PLoS COne Tumar Medulloblastoma PLoS One
Kool - 62 - MAS5.0 - u133p2 Kool - 62 - MAS5.0 - u133p2 Kool - 62 - MASS5.0 -u133p2

small Tools Caolor by subtype Caolor by subtyps Calor by subtype

sor subtype sor subtype sor subtype
DataGrabber  ” W= (=9 . Ha (n=9) . Ha (n=9)

60 . o®° a0 | L [ & a0 b - - Wb (n=15)
Genome Browser . L} . - |1 = L . Hc (n=16}

a0 b ., . o' 2 Hd [n:j‘:}] . . - . - Bd [n::II:IIJ
ChIP data . . E . ] e fn=11) 20 - . % e in=11)

20 . " * s "L e e . ° .

- r L]
TAR literature _ . . . _of = ? . te _or . . .
ch Data S > & ar g : g
ange Data Scope 3 . . ®
; e afp  °° S anr -
. L [] -
User Options 3 F =20 . 2 g
-0 r 40
Help 4 40
. * . L]
Contact / About R2 ok 4 w0 | ° 60 °
L
=0 | s 80 80 -
-100 b I L L L L L | -100 4 L L L L L L | -100 1 1 L L L L . )
B0 60 40 20 0 20 40 60 B0 100 B0 60 40 20 0 20 40 60 80 100 -100 80 60 40 20 0 20 40 60 80
PC1{0.13) PC1 {0.13) PC2 {0.07)

Mjuslable settings
Transformation: ®

Gene Filter
1 | @
Chromosome: Al v @

Gene ontology: All d Search GO
Gene set: Search G5

Manual list: ®

Sample Filter

Min. # Present calls:

Subset track: [ Vg @
Selected sample subset:None
Graphics
Sample Paths: | |r separated
Dot size: @
Vector (SVG) output: @
Color mode:
Color track: [ subtype (5 cat) ~| @

|Next|

r2-support@amsterdamumc.nl R2-Platform



Amsterdam UMC

Univer S

\/
\I

Principal Components Analysis (PCA)

Main

Time series
AmpliconView
Kaplan-Meier

Sample maps

small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope  }
User Options 3
Help 3

Contact / About R2

r2-support@amsterdamumec.nl

R2: Principle Component Analysis (PCA)

Projection
PCA Projection:| PC1-PC2:PC3-3D w
| Next |
PCA analysis
Tumor Medulloblastoma PLoS One
Kool - 62 - MAS5.0 - u133p2
Color by subtype
80
L ]
60 - [ N ]
[ ] [ ®
®e
L 40 | [}
L ] ®
.. ¢ [ ]
o 20t ° ® ¢ .
® L] ® ® L] ® L]
~
° g ° ° ° $e %o
— : .. e® g0
L 05 ® o
[ ]
-40 +
® L ]
(. ° %
® L
L Py -60
L ]
® [
-80 ® ®
L
-100 & . : . . . .
-80 -60 -40 -20 0 20 40 60 80
PC1(0.13)
Select subset DBSCAN select subset

Adjustable settings

Transformation: ®

Gene Filter

Min. # Present calls: |1 | ®
Chromosome: ’AH—V| @®
Gene ontology: |AII V| | Search GO |

Gene set: Search GS

Online Tutorial
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tSNE/UMAP Analysis

 t-Distributed Stochastic Neighbor Embedding (t-SNE)

* atechnique for dimensionality reduction that is particularly well suited for
the visualization of high-dimensional datasets.

* Has an almost magical ability to create 2-dimensional ‘maps’ of data with
thousands of dimensions

Non-linear

* Graph based dimensionality reduction: connected points in graph
UMAP

Tumor Medulloblastoma PLoS One

Kool - 62

V2
o

[ ]
-40 [ ] ° ..
[ ]

L ]
° L]
-60
[ ] ™
L]
I 0%

t-SNE (perplexity = 6)
Color by subtype

80 60 40 20 0

Distance t-SNE
(graph based)

r2-support@amsterdamumec.nl

20 40 60 8 100 120
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R2-Platform



tSNE/UMAP Analysis

Go to: Main
Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps

(UMAP/tSNE)
Small Tools \ All access levels

DataGrabber pre-generated f_c;

Genome Browser

ChIP data

TAR literature

Change Data Scope »
User Options »

Help »

Contact / About R2

Publ_@

ed

¢

— “_'j""*’

rz: amesnl

Video
training

53 YouTube|

Integrated Analysis of
Turmor Geraseries Data with A2

Tutorials

Download the R2
Tutorials Book /

r2-support@amsterdamumec.nl

Amsterdam

Univi i

) ume
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R2: Genomics Analysis and Visualization Platform
2,192,455 (2,030,514 unique) samples available

Choose single or multiple dataset analysis
Single Dataset | @

Select a dataset for analysis
[ Tumor Medulloblastoma PLoS One - Kool - 62 - MAS5.0 - u133p2 v |

Select type of analysis
T-SNE v @

TTOT T OO T O T T TreT

Sample overview

Cohort Overview d

Relate 2 tracks
Differential Expression @

Differential expression betwsen two groups
Differential expression between multiple groups
2 Groups Plotter
Fold over Fold Plotter
PathwayFinder
KEGG PathwayFinder by Groups
KEGG PathwayFinder by Gena correlation
Meta analyses
Parametric analysis of geneset enrichment (PAGE)
Geneset maps (GSM)
K-means
Principle Component Analysis (PCA) .
<«—— Collaborator or higher
Sample Correlation Map (SCM) Generate new maps

View Geneset (Heatmap)
Trnl istar (Gana filtar stda)

slow

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 MNetherlands. 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
ualization Platform

Analysis and

Financial Supporter of R2

Amsterdam UMC

[e]e]e] )

News
We are organising another
R2 Introduction Workshop

Basics Part 1 and Basics Part 2
Thursday 22 & 29 June 2023,
For more info and registration,
click here

News

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

all news

6 &
R2-Platform
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tSNE/UMAP Analysis: select pregenerated sample maps

Go to: Main R2: t-SNE / UMAP Generated Map Collection Online Tutorial

Main Select Info | Dataset Class " | Dataset Author Dataset Samples |Dataset MNorm. Dataset Platform Map Type Created Favourit . . Into) . .
Welcome to the t-Distributed
Time series Stochastic Neighbor Embedding (T-
_ ccl Select Filter w | || Select Filter w | || Select Filter ] SNE) module of R2. T-SNE models
Survival (Kaplan- each high-dimensional object by a
Meier/Cox) . X . two-dimensional point in such a
Seltgt @ | cell line CCLE Cancer Cell Line Encyclopedia 21q4 Broad 1389 tpm gencodel%a 2022-02-19 way that similar objects are

Sample maps modeled by nearby points and

(UMAP/tSNE) Select || @ |Cell line CCLE Cancer Cell Line Encyclopedia Broad 917 MASS.0 u133p2 t-SNE 2020-11-24 giss milar objects are modeled by
istant points,

Select || (@ |Cell line CCLE Cancer Cell Line Encyclopedia Broad 917 MASSE.0 ul33p2 UMAP 2021-01-08 An important parameter in T_SNE
DataGrabber ~ is the "perplexity’, a value which
Select || @ |cell line CCLE Cancer Cell Line Encyclopedia Broad 917 MAS5.0 ul33p2 t-SNE 2017-03-28 kind of reflect the number of close
EEIENE EETEET ne gbcufrs'.1 R2 Wi”.:lscﬁn a whole
6 . . . x _ _ range o these and allow Yyou o
ChIP data Select || (@ |Cell line CCLE Cancer Cell Line Encyclopedia Broad 917 MASS.0 ul33p2 2021-02-11 Tomie? Qi 1 i, Cressiee o
TAR literature ' ) ) this, a T-SNE run can take a long
select || @ |Cell line CCLE gene effects Broad 1086 custom depmapagid 2022-09-22 time to finish (up to an hour for
Change Data Scope  # ~500 samples). Within R2, a fixed
i - - o
User Options 5 Select || @ |cell line Colon cancer CCLE (CRC) Broad 69 tpm gencodel%a 2022-02-26 a:zg Ei);:le:";al'atdeolr';priyfceib’l=Is
results.
Help » select || @ |cell line CCLE Cancer Cell Line Encyclopedia 21g4 Broad 1389 tpm gencodelfa UMAP 2021-12-16
T-SNE plots often look pretty,
Contact / About R2 4 > however be sure to understand
some of the basic properties
Go to page: 1 Showrows: (10 | 1-80f8 | 4 » before you interpret the result. We
can warmly recommend the
following blog post on T-SNE
behaviour here
Cell line CCLE Cancer Cell Line Encyclopedia 21g4 - Broad - 1389 - tpm - gencode19a o
In this section, only datasets for
Title: which a complete analysis has
- " . . . - : . - n been executed are listed for
Sample Map Data set: Cell line CCLE Cancer Cell Line Encyclopedia 21g4 - Broad - 1389 - tpm - gencode19a Filters: best reporter per gene; present in at least 1 sample(s) Transformations: visualization and inspection.
info: IogZ_zscore Depending on your access rights,
Summar_v' t-SNE can also be executed from
. box3.
Design: RNAseqg TPM gene expression data for all genes using RSEM. Log2 transformed, using a pseudo-count of 1
Av.allable tracks in age: (20 - 82 -

cas9_activity: (¥) 23 - 99.6
ccle_name: 1389 entities
cell_line_name: 1342 entities
cell_line_nnmd: (£) -6.562238824 - 0.005954845
rulture tune: 11 _entities
Adjustments: expression_full set ids converted to gencode19a
Available on R2 since: 2021-12-16
Platform: gencode19a
Species: hs
Number of samples: 1339
Source: website ID: Date: 2021-12-16
Pubmed link:
R2 internal identifier: ps_avgpres_ccle21g4a1389_gencode19a




tSNE Analysis result

r2-support@amsterdamumec.nl

Cell line CCLE Cancer Cell Line Encyclopedia 21q4 - Broad - 1389 - tpm - gencode19a R @&

M Amsterdaom UMC

Univ rs

R2: Sample map Viewer

Cell line CCLE Cancer Cell Line Encyclopedia 2194
Broad - 1389 - tpm - gencode19a

t-SNE (perplexity = 15)
Color by primary_disease
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adrenal cancer (n=1)
Wbile_duct_cancer (n=35)
Mbladder_cancer (n=36)
Mbone_cancer (n=33

brain_cancer (n=80

breast_cancer (n=61
Mcervical_cancer (n=17)

colon_colorectal_cancer (n=69)

embryonal_cancer (n=1)

endometrial_uterine_cancer (n=40)
Mengineered (n=14)

esophageal cancer (n=32)

ge cancer (n=10)
[Hfibroblast (n=39)
Egallbladder_ cancer (gn =6)
.gastnc caricer (n=3

Mhead_and_neck canc-er(n 55)
HEkidney_cancer (n=34)
Mleukemia (n=101
Hliposarcoma (n=10
Mliver_cancer (n=24
Mlung_cancer (n=205)
Elymphoma (n= 84)
Dm&/eloma (n=29)

.neuroblastoma (n=28
Movarian_cancer (n=64)
Mpancreatic_cancer (n=51)
[Iprostate_cancer (n=11)
.rhabdmd’énﬂag
Msarcoma (n=35
Mskin_cancer (n=85)
Wterafoma (n=1)
Mthyroid_cancer (n=17)

-60 -40

Perplexity (~# neigbours) /

A variable that can be varied
Select ‘All’ to assess stability and/or
optimal representation

-20 0 20 40 60

80

Select subset DBSCAN select subset

View interactive plot

Adjustable settings
Perplexity:
Image size:

Samples to mark: |CD"‘1""IE separated sample names
Mark method: dot v| @®
Samples paths: |-:o'“|"|s separated sample names |

Vector (SVG) output: @

®

R2-Platform
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tSNE Analysis: perplexity all

R2: Sample map Viewer Online Tutorial
Cell line CCLE Cancer Cell Line Encyclopedia 21q4 - Broad - 1389 - tpm - gencode19a iR

1GNE (porpleaty = 10; VENE pagiry = 11
Cosor by prirmry_canase Caar by primasy_dinms

1SNE papsty = 13)
Coter Dy prwmty_canase

e s ¥ -

16 pugy - 2

’ . - .. | -

Help » . . ul EY
: | About R2 i 3 % A

»F
- - - [ ® »
- - - -h L)

VSN pagiany = 27) VAE pugimiry = 33)
- A

1GNE porpleaty * 30) View interactive plot
Cotar by prwrmry_cm

Dol size:

Samples to mark:
Mark method:
h Samples paths:

[Vector (SVG) outpul

Enable hovering
M

v:

IColor made:

Cotor track:

r2-support@amsterdamumc.nl R2-Platform
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tSNE Analysis: color by gene expression

R2: Sample map Viewer

Cell line CCLE Cancer Cell Line Encyclopedia 21q4 - Broad - 1389 - tpm - gencode19a [ @

Cell line CCLE Cancer Cell Line Encyclopedia 21q4
Broad - 1389 - tpm - gencode19a
t-SNEéRIerplexi = 15)

Color by ENSG00000100146
60
SOX10 (ENSG00000100146)
1 transform_log2
2 8.514
40
*
0

20
0 -
Perplexity: o~ % v
Image size: = o
Samples to mark: |:-:>-“ma separated sample names | @ - ::’
Mark method: dot v | @ ﬁ °
Samples paths: |:-:>-“ma separated sample names | 40 r
Vector (SVG) output: @
Enable hovering: yes v | @ 60l
x: min: | | max: | |
y: min: | | max: | |
Color mode: [ Color by Gene v | 80
Color source: |Cel| line CCLE Cancer Cell Line Encyclopedia 21g4 - Broad - 1389 - tpm - gencode19a V| -60 -40 -20 0 20 40 60 80
Gene / Reporter:  |SOX10 |ENSG00000100146 advanced Vi
Transformation: Log2 v | @
Frler e s | viridis w | Select subset DESCAN select subset

Submit -
| View interactive plot |

r2-support@amsterdamumc.nl R2-Platform



tSNE Analysis: lasso

Amsterdam UMC

¥ Universi

& Select samples by lasso: Click and drag around subsets to create different groups for a track
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wi¥

sample updating suppressed { Too many samples for manual updating )

Group 'gl':
Group 'g2':
Group 'g3":

Group 'not_defined":

Track name:

Show as track:
Where:

nr: 1 {31)
nr: 2 (87)

B o3 (sE8)

Adjustable settings
Samples

Groups
C:3 / N: fU:1
g1 D3FE14
g2 FECTF8
5
Inot_defined C6CECE

Track Settings

| lasso_generated

no v| @

| Temporary {24hrs)

v]

Description (usergroups anly):

this track was created by using

the lasso functionality on
dataset:cell line ccle cancer
cell line encyclopedia 21g4 -

broad - 1389 - tpm - gencodelBa

| Build set | Reset |

Build Track for subset

-

R2-Platform
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tSNE Analysis

—

~ Select samples by DBSCAN: »
It
1 Adapt epsilon and minimum points values to create different groups for a track
£ Epsilon:
| 504 g ;a8 (1200 [38 |
4 Min pts:
) : 14 (1-50) [14 |
E
50—
L
c L
i
40 B g1 nm3s -
T
1 1 36
4 g nr:
| 304 g-2 nr: 160 not part of a cluster!
E gd nr: 20
i g2 nr 64
. 204
l g3 nr: 44
g4 nr: 35
10 B o5 nrisa
. l gl2 nr: 35
¥
. o l g5 nr: 30
0
g7 nr: 153
ol
= g8 nr: 16
-10 = . l g9 nr: 31
s *
I 918 nr: 104
'
." - "'-; B 912 nraz
204 ]
= l gld nr: 22
. -
- 11 T 43
s -..‘t g nr:
—a04] . t.. ; gl4 nr: 22
. B 915 nr: 37
920 nr: 27
-40 *
-~ ., B 921 nr:is
- ®°*
et g16 nr: 18
L™ - -
-0 % f
L) M
o ee s Build Track for subset
o S
"ive. ot
.
a0 n‘}'.!
" ¢

r2-support@amsterdamumc.nl R2-Platform
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In multi omics sets ‘color by gene’

Go to: Main
Main
ITCC-P4 (IMI2) »
Cancer Portals
Time series
AmpliconView
Kaplan-Meier
Sample maps
small Tools
DataGrabber
Genome Browser
ChIP data
TAR literature
Change Data Scope b
User Options 3

Administrator

-

Help »

Contact / About R2

R2: Sample map Viewer

Tumor Pediatric_PDX (with_reference) - ITCC-P4 - 1507 - custom - ilmnhm450 (&8 @

V2

Lirect ink to View

Adjustable settings

Perplexity: perplexity  unkn v
Image size:

Samples to mark:

comma serzar_—'.ted sample names | @

Mark method:

dot ~| @

Samples paths:

comma SEI’SEFEtEd sample names |

Vector (SVG) output: 6]
yes v | @

Enable hovering:

X: min: | |max: |
'S min: | | max: |
Color mode: Color by Gene v|

Color source:

Tumor Pediatric_PDX (with_reference) -

ITCC-P4 - 1507 - custom - iimnhm450 w

Gene [/ Met_id:
Transformation:
Color scheme:

Mixed Ped set plus Ref Conumes - ITCC-pd - 1507 - chsbin - itccpdebs

Mixed Pediatric PDX ITCC-P4 - imi2 - 76 - MAS5.0 - u133p2

Mixed Pediatric Platform - ITCC-P4 - 165 - tpm - gencode19

Tumor Pediatric PDX - ITCC-P4 - 110 - custom - ilmnhm450

Tumor Pediatric PDX (with_reference) - ITCC-P4 - 1507 - custom - ilmnhm450

| Tumor Pediatric_PDX {without_reference) - ITCC-p4 - 293 - custom - |Imnhm45[]

r2-support@amsterdamumec.nl

100

80

60

40

20

-40

60

-80

Tumor Pediatric PDX (with_reference)
ITCC-P4 - 1507 - custom - ilmnhm450
tSNE ( perple)utsy ger lexity unkn )

Color by ENSG00000136997.10

MYC (ENSG00000136997.10)*
transform_log2

I Partially overlapping
" mRNA dataset

0L .
-120 -100 -80 60 -40 -20 O 20 40 60

V1

Select subset DBSCAN select subset

View interactive plot

Direct link to View

Adjustable settings

Perplexity: perplexity_ unkn w
Image size:

Samples to mark: |:-:>mma separated sample names | @

Mark method: ’dol—V| ®

Samples paths: |:omma separated sample names |
S L T L TR ) Ay LiaY

80

Online Tutorial

R2-Platform
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DataScopes
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DataScopes (Landing pages with subsection of datasets)

Go to: Main

Main

Time series

Survival (Kaplan-
Meier/Cox) Data scopes are dedicated 'landing pages' from where predefined jumps into analyses are presented. These data scopes often are parts of projects / consortia, but can also define a focus for a particular tumer entity (the tumor scopes).
Please click on one of the tiles available to jour access profile to proceed to the respective landing page.

Sample maps
(UMAP/tSNE)

Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature

| Change Data Sco » | resources
User Options 4 tumor
Help »

Contact / About R2

r2-support@amsterdamumec.nl

R2: DataScopes available in R2

Welcome to the data scopes index in R2

sl
PedPanCan
96:! W(;:-S

Pediatric Pan Cancer{DKFZ)

kbR
Ewing Sarcoma Cell Line Atlas

~ Human
“Biofluid

||H?!NAAtIa\s
(s

| HumanpionuiarnaAtis: |

Medulloblastoma 500

HR NB CGH cohort (Preter)

NOP neoantigens

o T cmmma
#:|| HighRisk
M';ldoulrl.tl):tr)llac%%otrsa T NOP - | Pediatric
5,%00 WGS (Preter) neoantlgeqs {|.PDX (Olson)

Pediatric PDX (Olson)

5
i Y,

PD;gg,cohort
1. -fl!

ok | RNA
ew Profiler

.
f

ITHER2 0
£ ¢Prec|5|on
“medicine’

&
2 s
%

—PMC !
Neuroblastoma
drug screens

E = we ]

Online Tutorial

R2-Platform
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WGS of 500 medulloblastoma tumors

Welcome to the Medulloblastoma 500 datas

cohOiE

83
83

German Cancer Consortium

RASSFS NG_entty vs KRAS

: It

50J.
&l
|
|

~somatic= ﬁd@m{e

Tumor Medulloblastoma - Pfister - 302 - custom - ilmnhm450 3 ©

Exportpng | Exportsvg Tumor Medulloblastoma

Pfister - 302 - custom - imnhm450

—Plot si
500 750 1000 ‘

|*Dot size ‘
[ Reset ZOOM | #1
‘ Select subset lasso | 20

Select subset DBSCAN |

V2
%
..f.

n=89
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W wnt gnzzs

Interactive
plot

Tumor Medulloblastoma - Pfister - 302
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T-SNE (perplexity=16)
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WGS of 1000 pediatric patients

R2: Genomics ana s and visualization platform

hg18 GeneBrowser
dk‘fZ- B T S TR
GErman cancer Consortiu ol it il i i |l|\lll‘ | st sl it sl ‘lﬁ ™l

Welcome to the DKFZ Pediatric Pan ;‘*“““*‘“h““"““““""“"""|"““"-
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U s lliie

556 Neuroblastoma CGH samples

hgtgchrtl _ GeneBrowser - I_(.Preter) Help (Rt
is and visualization p

KDP_1709_037

stal 6q loss: novel markers for poor
neuroblastoma patients.

o T T e o e

CGH

i

eporter

Other Analyses

ple Sorter Genome Browser

es data from 'Genomic amplifications and distal 6q loss: novel markers for poor survival in high-risk neuroblastoma patients
Bl 2018.

r2-support@amsterdamumec.nl 74
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PDX explorer linked to genomic data

umc

R2: Pediatric PDX (Olson) Help (RtC
R2: Genomics analysis and visualization plg | i
9:?. .
2
Welcome to the Pediatric PDX dc
Explorer EPN .

o o = P Py ATRT  EPN  H( epd-210fhtc <]
== e Y
- ~somatic: PDX - -
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R2: Single Sample Circos Overview
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RNA Atlas (300 polyA / RiboDepl / Small)

- e eme mma T -

R2: RNA Atlas Online Tutorial

R2: Genomics analysis and visualization platform

Welcome to the RNA Atlas datascope.
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l) Amste:
Links to interactive analyses (like Super Enhancers

[ hatocr2 —_— R2 Genome Browser - - SenieEE | | = | =] 3%
/%1 R2: SuperEnhanced NB % \\ \ ChIP-180 g2 171 41200: CLO GA MANDS (Boevs)
hg19:chr2 R2 Genome Browser _u
- . - - -
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Download the R2 - 1 -
Tutorials Book ) i
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R2: Genomics analysis and visualization platform
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German Cancer Consortium

Welcome to the DKFZ INFORM section.
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Interested?

* |f you are interested in having a datascope foryour group / consortium?
e Get in touch with us via r2-support@amsterdamumc.nl|

r2-support@amsterdamumc.nl R2-Platform
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R2 communities

e Users working together on 1 project may want to share
* MegaSampler presets
* Tracks
* Gene Sets

 R2 Community feature

* Any user can start user groups (as many as you like)
* Invite other users
e Share

e Tracks

* MegaSampler presets

* Gene Categories

* GenomeBrowser profiles

r2-support@amsterdamumc.nl R2-Platform



R2 communities

Go to: Main

Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps
(UMAP/ESNE)

Small Tools
DataGrabber

Genome Browser

ChIP data

TAR literature

Change Data Scope »
User Options 3
Help »

Contact / About R2

Account

MegaSampler Presets
Custom gene sets
Tracks »
Community

Cohort Arnoigon
Upload New Dataset

Logout

r2-support@amsterdamumec.nl

\iJ Amsterdam UMC

R2: Communities Center

From this panel you can manage/create communities and see of which groups you are a member

You are a member of the following communities:
r2

Communities Center
Start a new Community
Community updates

R2: Communities Center

From this panel you can manage/create communities and see of which groups you are a member

You are a member of the following communities:
r2, student, student_breast

Communities Center
Start 8 new Community i
Community updates
Manage student i

Manage student breasi|i

Online Tutorial

R2-Platform



R2 communities

Go to: Main

Main

Time series
AmpliconView
Kaplan-Meier
Sample maps
Small Tools
DataGrabber
Genome Browser Member
ChIP data

TAR literature

Change Data Scope B
User Options »
Help »

Contact / About R2

I

\|’| Amsterdam UMC

”_Univers

R2: Community Group Manager Online Tutorial

Community Group manager for 'amc’

From the panel below you can manage your community

Memberlist for amc

Track Genecat Status Action
can View |can View Accepted Update
can View |can View Accepted Update
can Delete|can Delete Accepted Admin
can View |can View Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update
can View can View |Accepted Update
can View |can View Accepted Update
can View |can View Accepted Update

Adjustable settings

| Manage amc |

Community Tools
Member ovensigw

Invite users . invite .
Manage community tracks Adjustable settings
Manage community gene sets usernam

Communities Center | Next | Reset |

Feturn to Communities Center

You are invited to join nb_amc. accept / decline

Custom gene set overview (community: amc)

R2: Community Group Manager v an

Community Group manager for 'amc' ¥ O main +

[ mesadngs4_all ~
[Jmesadngs4_down

[ mesadn8s4_up ~

[ nb_aDRN_homologene
[ nb_MES_homologene

amc Custom Track Manager for Normal Peripheral Glial Cells E13.5 - Furlan - 376 - custom - gse99933

Collections

r2-support@amsterdamumec.nl

NEW Collection name:
‘ Update Tracks | Reset ‘
Copy/Delete/Rename Tracks
Adjustable settings

s

(Operation: Select an operation v

Submit

Custom gene set editor

—— Y




Recap

Go to: Main

© Main
Time series

Survival (Kaplan-
Meier/Cox)

Sample maps
[UMAR/tSNE)

Small Tools
DataGrabber
Genome Browser
ChIP data

TAR literature

Change Data Scope b
User Options »
Help 3

Contact / About R2

training

D YouTube|

Online Documentation
(RTD)

Tutorials Book (PDF)

|Training Courses Jm. |
LT -

Integrated Anahysis of
Tumnee Gersserics Data with R

Tutorials

Download the R2

Tutorials Book /

AUMC: CEMM

r2-support@amsterdamumec.nl

1. Investigating Intra-tumor
Heterogeneity in Neuroblastoma

1. Investigating structural variants

2. Investigating Intra-tumor
Heterogeneity

1. Differential gene expression in micro-

array colon cancer data

2. Finding causes in Neuroblastoma
genomics data

3. Investigating structural variants

4. BMS538: Computer Practicals

{upstream

T
bh 8

Upstream: Celebrating open source.
WATCH NOW

W) Amsterdam UMC

University Medical Centers

Docs » R2 Training Courses: 2023-02-02 ) Edit on GitHub

R2 Training Courses: 2023-02-02

This contains a collection of training courses for 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. For citations, please include
the following webcite: ‘R2: Genomics Analysis and Visualization Platform (http:/r2.amc.nl
http:/r2platform.com)’

Copyright (c) 2006-2023 Jan Koster

Table of Contents

Students Course

« 1. Investigating Intra-tumor Heterogeneity in Neuroblastoma
o 1.1. Introduction
o 1.2. Tumors and origins: a first impression of your data
o 1.3. Urgency of research: patient material
o 1.4. Which genes make a difference? Creating signatures
o 1.5. Identifying groups: using signatures to classify other datasets
o 1.6. Using scores for further characterization
o 1.7. Finding causes: homing in on transcription factors
o 1.8. Proving causes: manipulating cell lines
o 1.9. Creating hypotheses: relating to chromatin modification data
o 1.10. Suggesting therapy
o 1.11. Final remarks / future directions

Graduate Course

« 1. Investigating structural variants
o 1.1. Introduction
o 1.2. Exploring the dataset
o 1.3. Pie Charts
o 1.4. Somatic mutations in neuroblastoma
o 1.5. Further use of WGS data; structural variants
o 1.6. Chromothripsis
s 1.7. Locations of structural variants. hotspots?

psterdom UMC

relations With a Gene

nics Analysis &
tion Platform

blatform com

ations With a Gene

go

fpsterdom UMC

: Genome Browser

nics Analysis &
tion Platform

blatform com

meBrowser

ago

fsterdam UMC

3: Kaplan Meier

ics Analysis &

Ao 14 fo

B - - Online Tutorial
— -

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
(o] Jele]
News

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

all news

8 &

encea (2)

R2-Platform
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Fun things to do:

o and Visualization Platform .~ Online Tutorial
Tu to rl a I nique) samples available What is R2?
- e guomies e ant
*  Goto achapter of interest and follow the examples wauaization pplication deveoped
vy Jan Koster at the depa ma_en':o
*  Toy around with a similar pipeline on a different dataset b s e e,
. Perform a follow up analysis from the tutorial

R2 Butterfly Training Courses

cs » 1. Finding causes in Neuroblastoma genomics data © Edit on GitHub

1. Finding causes in Neuroblastoma genomics data

e Help => Training Courses => Butterfly
* Read carefully and follow the research line step by step
* Feel free to toy around

Is using the web-based genomics analysis and visualization platform R2

TAR literature

d WhO kﬂOWS Change Data Scope  »
Help » Online Documentation
S (RTD)
Do your own researCh YRS Tutorials.BoRk.(PRE) . euuuss ’
. Find a dataset of your interest | [Traimingpourses '
. Think about a good biological research question | 7T
e Trytofind the analyses that can help you gain insight S

r2-support@amsterdamumc.nl R2-Platform
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