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Cancer Genome Workbench (CGWB)

A summary of visualization tools

B w

O N O

Landscape View: Identify target regions such as mutation hotspots, recurrent and/or
focal copy number changes

Genome View: See how the mutation/copy number changes affect the reference
human genome. Evaluate the relationship between somatic mutation and copy
number change using the integrated copy-number view. Are these two types of
somatic changes exclusive or inclusive? You can also compare the mutations
discovered by TCGA project with the published mutations and find out how many
new mutations are discovered in this project

Heatmap View: View genomic data along chromosome, gene, gene list or pathway
Mutation View: Report of mutation frequency, functional changes, assay info and
history (known or novel)

Protein View: view mutations on a protein sequence

3D Structure View: View the impact of mutation on protein 3D structure

Trace View: Evaluate the quality of a putative mutation

Correlation plot: see how methylation data correlates with gene expression, how
microRNA regulate gene expression



Data and Viewers @ CGBW

Genomic Data

Project Disease Copy Number Gene Expression Methylation Clinical Mutation
TCGA GBM, Ovarian + + + + +
TSP lung + + +
TARGET ALL, NBL + + + +
JHU GBM, Pan +
Rembrandt GBM

GSK cell line  >30 tissues + +

COSMIC >30 tissues +

Viewers for individual & integrated genomic Data

Landscape Heatmap Correlation Plot
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Getting Started in CGWB

File

Edit

Wiesww  Higtory

Ob-

(er BT https:/ cgwb-test.na.nin.gov: 8443 cai-binfhgGateway

17 - G-

CGWE Home | Taitprial | Datad&np |Help | Log In | HeatK

The UCSC Genome Browser was created by the Genome Bi j } s, f thyetes it — EE——
View Tutorial Get Mutation Login to access [] Click to view
Enter Genomic Coords or Gene Name: Summary protected data heatmaps
7

©J Mozilla Firefox

File  Edit ‘Wiew History Bookmarks Tools  Help
“An example of mutatlon summary
mCancer el
CEWME Home - Note: this output iz project focused, for all genes: Click Here.
GEne Project Tissue #Tuwors #Mutations (MutatedTumor Mutation/ Mo
TPS3 TCGAGIC GEM Walid Erain 151 57 25 266
FTEN TCGAGIC GEM Walid Erain 151 40 20 152
EGFER TCGAGIC GEM Walid Erain 151 24 12 36
NF1 TCGAGIC GEM Walid Erain 230 23 ] 11
RE1 TCGAGIC GEM Walid Erain 151 12 & 23
PTE3R1 TCGAGSC GEM WValid Erain 230 13 5 25
FEEFZ TCGAGIC GEM Walid Erain 135 & 4 25
SYNEL TCGAGIC GEM Walid Erain 17va 10 4 2
PTEIChE TCGAGISC GEBM Valid Erain 147 7 4 14
DST TCGAGSC GEM Valid Brain 180 7 3 2
BCL11lh TCGAGSC GEM Valid Erain 159 5 3 12
CHEEZ TCGAGIC GEM Walid Erain 152 5 3 15
EREE:Z TCGAGIC GEM Walid Erain 230 11 3 12
RORZ TCGAGIC GEM Walid Erain 147 3 2 7
TR b il e = N e = T Br=1im hirin} Fa § b =
Done cgwh-test.nci.nibgow (L

ad.




Click Heatmap and Go To Gene-based or Genome-
based (Scroll down) Heatmap Data for TCGA

|2 Most Visited I_] Customize Links J Free Hotmail I_] Windows Marketplace ._] Windows Media ._] Windows
J Hurnan {Homo sapiens) Genome Brows. ., .J CGWB heatmap viewer @
TCGA GBM project: w
| Extent Data type Submitter Platformn Title View
Gene Copy Number: Combined M
viewer
. . . . Launch
copy number combined cotmbined Gene Copy Mumber: Combined Patred m
Gene Copy Mumber: Combined Unpaired M
ViewWer
Gene Copy Mumber: Broad Paired Affymetrix Launch
ene Copy Number: Broad Parre £ I—
) . . Launch
Eroad A ffrmetrx Gene Copy Number: Broad Unpaired Affymetrx m
Gene Copy MNumber: Broad Affrmetris Lasnch
Py ' viewer
. Launch
Gene Copy Number: HIWS Agilent iewer
HMS Gene Copy Number: HMS Paired Agilent Launch
ene Copy Number: awre enf ier
Gene Copy Mumber: EVMS Unpaired Agilent Launch
. ene Copy MNumber: nipaire el iewer
copy number ———— (A gilent
Gene Copy Number: MSECC Agilent Launch
Py ' viewer
] s . . Launch
Gene-based view LISECC Gene Copy Numnber: MSECC Pared Agilent m
Gene Copy Number MSKCC Unpaired Agilent |[220ch
24 ’ P viewer
Gene Copy Number: STTSH Humuna M
ViEWer 2
Done cgwb.nci.nib. gov




Navigate Cancer Genome Workbench

* Gene Name or Genomic Region

* Tissue

* Project

» Exploration of the Landscape view of a Project



%9 Cancer Genome Workbench - Mozilla Firefox

‘Navigation: 1) Navigate a Specific Gene or Regi

CGWB Home | Tutorial | Datadump | Help | Log In | A

The UCSC Genome Browser was cregted by the Genome Bisinformatics Group of UC Santa Cruz. Software Copyright (o) The Regents of the University of California. Additional Copyright (z) by MIH. Al rights reserved.

Enter Genomic Coords or Gene Name: EGFR I

=
Click here to reset the browser o - lick here to add a custom track
Type a gene name or a region
“ E Then hit GO . ;] )
TCGA TARGET v TSP COSMIC = S— — — Fembrandt k BCALC DCAC Lon
JenLab
Somatic Alteration Hotspots (vou can mouse over and click)
Per centage of samples that have somatic mutations (horizontal bars)
0-3 4-5 6-10 1w0-19  Bs=20

Per centage of samples that have copy number change (vertical bars)

Amplification = 40% mm>= 30% == 20% == 10%

Deletion = A0% mmx= 30% == Z0% == 10%

1

2

3

4 [ ]

3

6

7

8

9 O —
10 I
11
12 v

Done

cgwh-test.nci.nib.gov




Navigation: 2) Navigate a Gene or Region from
a Specific Tissue

The UCSC Genome Browser was created by the Genome Bicinformatics Group of UC Santa Cruz. Software Copyright (o) The Regents of the University of California. Additional Copoyright (2 by MIH. Al rights reserved.

Blood -

i E
E.nter {.'-.-:ene Mame and Pick EGFR ane
Tissue: W" m

Breast

Click here to reset the browser user interface settings to their defaults.  Click here to add a custorn trapk

_ Select Brain from the
TCGA ﬂ TARGET ibi TSP Ej cosmic < Johns_Hopkins @ GSk_Cell_Lines . Fembrandt ;.] Bdq Tissue Browser to
access all somatic
JenLap - mutation data from
brain tissue. Hit Go

Somatic Alteration Hotspots (you can mouse over and click)
FPercentage of samples that have somatic mtations (horizontal bars)
0-3 -5 6-10 w-13  [s=20
FPercentage of samples that have copy number change (vertical bars)
Amplification mr= 40% mmr= 30% ser= 208 0 >= 10%
Deletion = A0% mm>= 30% sm>= 208 o >= 10%
1
2
3
4 ¢
)
6
7
8
Q e —
10 I
11

Done cgwhb-test.nci.nib.gay |}




Navigation: 3) Navigate a Gene in a Specific Project

%3 Cancer Genome Workbench - Mozilla Firefox 2. Click to select a sub-
File Edit ‘Wiew History Eookmarks Tools  Help pl’OjECt tO get the SomatIC

- c S 2 akeway H s
O i e
TCGA tard to open the sub-project. A |okins &) @sk | \r;ie\JN P CAC won
default sub project will be i | “Super” Project

B 1
JenLab selected automatically

W B Ak -
TCGABCM_GBM =w | | TCGAVWIBR _GBM TCGAWUGSC_GEM TCGAGSC GER_Walid B2 | TCGABCK_Ovarian [maw
TCGAWIBR_Owvarian E TCGAWUGSC_Ovarian

Current Project: Validated Somatic Mutations of The Cancer Genome Atlas Project Submitted by Genome Sequencing Center &——3 Project Title

List of Genes ordered by Frequency of Samples with Somatic Mutations fwith percentage of mutated samples in parentheses):
TP53 5wy PTEM rzow) EGER (123 ME1 2w BB1 G PIKIRT 5w FRKBPY % PIKICA sy SYNET e BCLI1A %) CHEKS (24 DET (3w ERBBI (3w

Project

ADAMTSLS oy ARKD %#CJUM 2oy COLBAZ 2wy DDRZ ;2o EPHAT 2wy GETMS 2wy [TGE3 (29 [TPRI zewy MIHE ey PSMDT3 ey PIKICIG sy PIKICT Mutation Summary
3. Click on a Gene
Somatic Alteration Hotspots (vou can mouse over and click) )
Percentage of samples that have somatic mutations (horizental bars)
0-3 4-5 6-10 w-19  [>=20
Percentage of samles that have copy number change (vertical bars)
Amplification = 10% mms= 30% == 20% == 10%
Deletion = 40% mmx= 30% == 20% == 10%
1
2
3
4 ¢
3
6
7
8 T~ LandScape View
9 T ——
10 I
11
12
13 3
14 = N
15
16
17 [
18

19 - .,
https:ffcgwhb-test.nci.nib.govfiogi-binfhgTracks?db=hg 1 S&position=chr7:550542 18-552425 242f pj=41 cowh-test. nci.nihugoy T




Navigation: 4) Explore the LandScape View

Fle Edit Wiew History Bookmarks Tools  Help

lllll

6 - c fat I:IIJ 4 https: ffequb.nei

0-3 4-5 G-10

nib.gov/cgi-binfhgGateway rorg=Humantdb=hg1 52 - ).
2] Mast Yisited |J Custonize Links d Free Hotmai |_] Windows Marketplace |_] windows Media |_] Windows
= ~
Somatic Alteration Hotspots (you can mouse over and click)

Percentage of samples that have somatic mitations (horizental bars)

w-13  Is=20

Amplification = 0%

Percentage of samples that have copy number change (vertical bars)

>= 30% »= 20% = 10%

Deletion = 40% mm>= 30% »= 20% = 10%

i

Click to go to a gene
or a region of interest

Colored vertical bar=mutation rate per gene. Mouse
over to get gene name and mutation rate. Click to
access the gene/genome view.

Colored horizontal bar=% of samples that have
amplifications or deletions. Mouse over to see the
number for each region. Click to jump to a 1-Mb
interval centered around the alteration

*Where there is “crossover” between vertical bar and
horizontal bar, it indicates the region has both
somatic mutation and copy number change.

*Narrow horizontal bar indicates focal amplification
or deletion while wide bar indicate gross copy
number change

I
Done

cgwh.nci.nih.gow




View Somatic Mutation



Genome/Gene View Has Three Components

pulatiol ancer Institute £ B d

Or 1 -
CGWB Variation Genotype CGWB uUcsc

Help Table Table Log In Link Tables  DNA  PDFIPS  Help

UCSC Genome Browser on Human Mar 2006 Assembly
move zoomin[ 1.5x ][ 10x ][ hase ]zoom out[ 1.5x% ] 3 [ 10x ]ha]f[ left ][ right ]
positionfsearch chr?:55,054,218-55,242 524 jump || clear |size 188,307 bp. | configure

w7 ceia2) [ EOE N W W SR N N N W T W W e T |

chrii S518aaaa] 55156888] s5z2a8668]

Fefieq Genes -
Refsen Genes | H———HHHH—HH— H—
Humar mRMAS From GenBank enOI I le IeW
Human mRNAS Er——HHH—H—H—
Vertebrate Multiz Al ignment & FhastCons Conserwvation (23 Spec iES)
Mammal Cons “ | ‘ l I
T R DR NN T A Y P Lottt b s d e o lid
mot ifs et H H—t——H—tH b I L““O['
Malidated Somatic Mutations of The Cancer Genome At las Froject Submitted by Genome Sequencing Center

Genome View

e e s e e e e B e e |

T

\

= Cancer Genome Workbench - TCGA ) N

TCGABCM GBMPrimer TCGABCM GBM TCGAWIBR GBMPrimer TCGAWIBR GBM TCGAWUGSC GBMPrimer

Hhide v hide v Hhide v Hhide v Hhide v

TCGAWUGSC GBM  TCGAGSC GBM Valid TCGA GBM Signficant Region TCGABCM OvarianPrimer TCGABCM Ovwarian C) ContrOI P ane'
“hide v * dense v [hide v “hide v “hide v

TCGA GBM Integrated TCGAWIBR OwarianPrimer TCGAWIBR Ovarian TCGAWUGSC OvarianPrimer TCGAWUGSC Ovarian at the Bottom for
|hide v Hhide v Hhide v Hhide v Hhide v

TCGA Ovanan Integrated
hide v

Selecting Style,

Cancer Genome Waorkbench - TARGET refresh Marker (S ile nt,
Cancer Genome Workbench - TSP refresh missense ’ etC)

Cancer Genome Warkbench - COSMIC refresh and Data sets.

Cancer Genome Workbench - JenLah refresh

Cancer Genome Workbench - Johns_Hopkins refresh
Cancer Genome Workbench - GSK_Cell Lines refresh
refresh [f me?

T

*=CGWB Track has items in current range

Combine Tracks




Validated Mutations In

Genome View: a “Dense” View Summarizes

EGFR

i
c (et I-."H‘ htkps: [ icowhb-test, nci, nib, gov: 5443 /cgi-binfhg Tracks

CGWB CGWB Variation Genotype CGWB ucsc

Home Help /Tllﬂ! Tlhle\ Log In Link

,

Cancer Genome Workbench - Produced by Laboratory of Population Genetics § Mational Cancer Institute £ Bethesda Marydand - based on UCSC Genome Bre

Tables DNA PDFIPS Help

Export Variation Info [Brey eynort Genotype [Lar 2006 Assembly
move[ €€ ” €« ][ < ]| > [ > [ >3 [zoomm | 1. mzoom out[ 1 B ][ I ][ 10 ]ha]f[ |t ][ right ]

positionfsearch | chr?:55,054,218-55.242 524 [ jurmp ][ clear ]size 188,307 b | configure

SYSNCIPOY AN -: B BN B (= I INSE  Emci il B

Red dot indicates there

are multiple mutations |

Ol

| =¥ PP ﬁES:

chi7! ES1aaaaa| SE1568aa]
Refzed Genes

4 | atthis pixel and the

Protein View [vs m—m

[RTRT N Ehl o Couc s |

verren| TOQQle to Protein motif

Heatmap Mamfial Co

View

|

Fregquenc iﬁzl

Histogram shows “pack view” by clicking
mutation frequency |11 | —m—T——F—m—

i H—
| frequency IS summary |y
of all mutations

iy A% s Y

1 F
FEefseq Mot ifs

if

Sag Walidated Somatic MUtations of The Cancer Genome [T 1as Froject

)
A\
H o H—H
Submitted ehome Seguencing Center

483

S8R

283

Nowe

2.0

AZEAD J1AES

Sk

Gray means novel variation b ettion 8

Magenta means “missense” k on base position to z 0.0329
Click “Help button” for all the [*™* .

color |egend hide all ] [ add custom tracks ] [ confid

Mouse-over to get a brief -
description. Click to get the (>
variation report view




3 Human (Homo sapiens) Genome Browser Gateway - Mozilla Firefox

Fil=  Fdit  Wiew  Hiskarw  Ronkriarks Tanks Heln
Variation Color L d After Clicking““Help Button™
OV PILMANT CIE ¢ 52, e £ LT 00, e, Dt = T NUMAan Lromo sapiens } UENoMme ... g3 -
Cancer Genom :bench - Produced by Laboratory of Population Genetics f Mational Cancer Institute £ Bethesda Maryand - based on U Genome B -
CGWB Home Genomes Tables Gene Sorter PCR FAQ Help
The TTEEE (revotte Brovrser wras eated bee the Crnote Biokfonnatics Group of TG Sats Coos, Sofamre Coprright () The Begerits ofthe Thdrersity of Califomds, Al risbts reserred.
A é Eé _i_. R BE& -
LK LKE1 [ ]
LKBL1ES T == LKE1E7 Il
Germline . LI Frameshift | LKBIES
- JenLak (f Missense Far Pri| (orange)
Movel SMP oaigin {purple) .
[gray underbar) {orange)
Disease
H:I.B:I.SE.N] [ | b comatic State
Hiais2. 7] R 1 origin amn . | | (sarme donor, different samples)
H1 8483, N ] velon] (cyan) Different Alleles
H1 B;g;. T || e ] | | | | | A somatic mutation with the
H1 N [ B Mintor allele present only in diseass fissue
Higse. T ] [ ] I I . - But not the paired normal tissue. 0
H1668, H] || 1 [ T T [ | | (white mini bar)
Hisea, 7] HH
H1571 . N] Same Alleles Same Alleles
HiIST1. T Minor Major
HIEEIE-H] (black) (red)
Hizeiz.T
H115867.H
H11887.T ]
Hiiées. N
Hitées. T ]
Hiégz1ia.H
Hieézi1ie.T ]
H18138.M ] {same donor, different samples)
H;i’_ﬁg ' ; Differant Alleles
H171S. T ] in palradsgirrll'l:slfdlsaass
H1545.N ples.
HIS45, T] {green mini bar)
H1535.M4 2
Dane cgub-test.nci.nib.gav:B443




Mutations can be Displayed in “Pack” View that
Shows a Summary of Genotype Profile

posttion/search |chr7:h5, 054 215-55,242.524 | jump || clear |sze 158,307 bp. | configure |
|‘“” cp11.ey (I EOOE N B I DA B BB EEG L B D |
[l chr7 SE1aa6aa] SE15a0a88] LD
FRefieqy Genes
| Rersea cenes|y A H—HH—
Human mEMA=S from GenBank
J Human mENAS m— - -
Yertebrate MUltiz Alignment & FhastCons Conserwvation (25 Species)
J L || Click here to Toggle between Dense/Pack View | [l |\ (Il .l & ‘ Ul
J * Eefzedq MoTifs I
Mot ifs H— H—t
! S6% Yalidated Somartic MUutarions of The Cancer Gernome AT 1as Proiect Submaitted by Genome Seduencing Center
. 432 L1} L] LI L] L]
28R
Fredguency 187
He 1 Button [k W, oL . :
Variation Info ﬁ/_—(’_% \%
Mouseower-AC11Cck >
Not in ;HW ] Singleton
T I S S I S A A S I S S N R
S—Fomor— | I I R S R S S R S R — I I I B
1 Tumor | I I I S I I R R S S S I S S R R
1 Tumor | | A I I I S I I S R S S N I S S R R
1 Tumor | A I I I S I I R R S S S I S S R R
D Tinor | — — ———
1 Tumor | | I I I I S S Mouse-over shows protein change
1 Tumor _—_—_—_— - -
1 Tumor | I R S I I R in tumor. Click shows the trace
§Tunor | ——— —— view for a putative mutations
1 Tumor | A I S R S R R
1 Tumor | | R I I I S R R
1 Tumor | A I S R S R R
1 Tumor | A I S R S I R
1 Tumor | I I I I I I R R R
1 Tumor | A I I I S I I S R R R
1 Tumor | A I I R S R I R R
¢ Tunor | B S I S | —
1 Tumor | N I I —
157 Tumor ———g ———— 11— 3

Red=homozygous wild type Black=homozygous mutation  Blue=heterozyigous mutation »

Dane

cgwb-test.nci.nib goviad4s [




| Select a Project or a Subset Data in the Browser View

g - g (gr MY hitps: jfcgwb-test noi.nih, gov: 8443 cgi-binfhgTracks?db=hg 1 8&position=chr7:55054218-55 .7 - | ||~

~

Cancer Genome Workbench - Integrated Tracks

Scroll down to the Control
Panel at the Bottom. Switch

the display from hide to Cancer Genome Workbench - TCGA
other option. Click the E B TCGEAWIBE GEMPrnmer TCGAWIBE GEM TCZAWTIGEC 3]
hyperlink here to get to the  [¥ Hhide v hide v “Jhide v
next screen for selectinga  [C_GBM Valid TCGA GBM Signficant Region TCGABCM OvarianPrimer ~ TCGABCM Owari:
subset of features T |pack v *hide v Hhide v
] Inteorated Loiobh wIBE OvananPrmer TOGAWIBE, Owvanan TCFAWTIIGEC OvananPrimer TO AW GEC Cn
cense hide v “ hide v “hide v “hide v
15c:|uish "1|e ide ide ide
T pack nan Integrated
full
4 TU
= Cancer Genome Worlkcbench - TARGET
Target ALLPrimer Target ALL TARGET ATL Copy MNumber
|hide v lhids v Hhide v
= Cancer Genome Worlkkbench - TSP
TePBCM LungPrumer ToP Bk Elng TePGEEC Lung Vald TeP Integrated
*hide v *hide v Hhide v *hide v

Cancer Genome Workbench - COSMIC

COSKIC adrenal COSWIC biiary COEMIC blood COSMIT bone COEMIC breast
[Mo data-chr7] [hide v *hide v hide v * hide v




Configure Genome Display by Scrolling to the

Control Panel at the Bottom

1)Select a Subset of Variations: missense, silent, somatic, novel?
2)Select a Display Style: Dense (default), Pack or Full

The Cancer Genome Atlas Project by Washington
University

Ihsplay mode: Edensev Submit |
hide
LPG C( | "SNPMapping" Ty
squ S apping" Type

Any type of data can be excluded from wiew by deselecting the checkbox below.

SINP Type:
O intergenic [ UTE. 5[] missense [ silent [ intron [¥] UTE._ 3 ] frameshift 4] splice [#] exon [¥] nonsense
proteinDel 4] proteinTng (] lenown [ Gerrmline [¥] Somatic 1seaseState

Found in tumor samples that do not have matching normal

View table schema 3

Done cgwh-test.nci.nib.gov: 5443 [




2 Human chr?:55,177,339-55,240,915 - o0t - Mozilla Firefox

“Full” View Shows Paired Tumor/Normal Genotype for Each Sample

This view takes a while to generate for unvalidated sequence variations and it is meaningless unless you have applied
for access control for the protected data to the real sample name.

UCSC Genome Browser on Human Mar 2006 Assembly

maove zoomin’ 1 5% H 3 H 1 0% H hase lzoc-m out’ 1 5% ” 3 ” 10 lha]f[ Ieft ][ rigght ]
positionfsearch | chr?B5,177,339-65,240,915 size 63,577 bp.

|chr‘? ot 2y [ BSUE N B OB ' 21 22 N EIWEY BN BN [ EEEOSEEE | |
chrT: [ s5185eea] Ss1gseas] S5195eas] SSceeasa] SS2eSess] S52ieees] SS21Seas] Ss2z2ecse] S522Seas] SS2secea] SSo3Sasa] Ss24asan]
Fefieq GE‘ﬂE‘S
REFSE‘q GEnE‘S 1 1 1 1 I I—I I I 1 1 1 1

3 1

T T T L]
Human ITIRNFIS ‘FI"‘DI‘ﬂ GenEank

M M

| I |
T T T T T
- [l 1 1 1 I 11 B
LI T T T UL ILINL

TT

B
LI |
Human mREMAS el 1 1

|

T

} T

Uer‘tebr‘ate MUIt iz Flhgnment i3 PhaStCDHS Cnnser‘vatmn (25 ZpeCies)

=L L u Al |l Ltb, 4

Rereq Mc\t ifs

[ [ |

mC‘tiFS —B 1L 1 1 I I I I I l
— . I TI"lE' E:Iancer- GEI"ll:ll'nE' Fllt las F'I"‘OJIE'Ct 18] NaSI‘H ngton (14} 1'u'E'I""SI1tg Fesdquencing Ampl iCOhS I I
H H H EGFREF1S EGFRF25 EGFRFS EGFREF3I@a EGFREF11 EGFRF3Z EGFREF2E EGFRF2&
Sort by Slmllarlty Of genOtypes = | EGFRF12 | EGFRF13 ] EGFREF+ | EGFRFE | EGFRF1a i EGFRFE |
EGFRFza |
H H H EGFREF1E
\X Sort by similarity to the reference genome |-y Eheken I
EGFRF15 |
iIE_DI“ Allele — - - - TTE‘ CahC.E'I"‘ E%E'I"IDITIE'. ﬁt:af PP.DJE'Ct kg MWashington University

=m2eny Ret goonol

Tu=ton ired |
tumgfllr:grmal \u dﬁﬁﬁﬁﬂﬂ\m

i .T for tumor and .N
ToGA-a5—B145,
TCEA-BE—G145, for normal
TCGA-12-8775, I

TOGA-12-8775.
ToGA-12-8E56,

TCGR-12-BESE, . - .

TOGA-13-0554, : White/Green bar indicates tumor
ToEA-as-g3az. I genotype is different from
Tooh_aB_a743, 82| normal genotype.

TCGR-B5—8747, . - -

TCGA-05-0747. i i White=somatic mutaiton
JoEn-ge-oede. Green=LOH. Click to get the
ToGh_ 050175, H trace view of the paired
TCEA-85—-8175,

TOGA-BE-8 155, tumor/normal sample. Mouse
TCGR-BE—-B165, R .

Toen i e7ial] NmEEEm paug over to view protein change
TCGR-12-8772,

TCGR-12-8772, IIIII II= L A AP

L1
TCGA-12-6520. N NENNENEE_ NNONAN NNDNNDNNNNNNNNNEN  ANNNNDNNENENRNENENNNNNNNNNNNNNENNNNNE RNNNNNNNNNNANGERNNNANNNNNNANEE__ NOOER
Done cgwb-test, nci.nib,gor: 5443
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Trace View centered around a putative
mutation with paired tumor/normal sample

SHP: |EGFRPZ3_226 | allele: |Any w
WUGSC-2658849318+_TUMOR FORWARD_READ(T/TNT, T 220 A
I -
T T ] ] T ] T T A C C T ] C ] —

>—
WUIGSC-26585849315- TL.'MDR_RE';-ERSE_READ{T,’G}{T, T,:' - =t Tu m O r
T T T G [ T G T T i i C T G C G T
A\
I
I} 1
|I|Ild"""|I III I|I
'| | |
WUGSC-2658551034+_NORMAL_FORWARD_READ(C/C)C C), 270
I
T T [ [} T e} iC C iy iC iC T [ C [
_ Normal

I‘Java Applet \Window —




Protein Structure Viewer

2 Protein Structure 3D viewer - Mozilla Firefox

File Edit ‘“iew Histary Bookmarks  Tools  Help
- c N m_l]l https: i fegub. nci, nib. govogi-bing 3dviewer iGene, cgirproj=validswm=EGFR I " ' J_
|j Hurnan chr7:55,053,215-55,243,524 - . |j Protein Structure 3D viewer ] -
Access proteins from ~
alternative splicing
i
% :g
Gene : EGFR Gl : 29725609 1210 aa Also see Gl 1 \Mz27735 H327732 41327734
Protein Motifs : 4 M zolid :Ffam domain Pdb hits: 1 = oyan 30 Structure Yiewdng region(s] 26 to B38
SNP LogE & SIFT: Red : Predicted Deleterious  Elue © Predicted Tolerant  Black : Undecided  Gray @ Hot Analyzed
Phosphorylate : 29 @ Pubmed Tabular format
—_—
T {r Tt IR BN A
L R R T A A [ C v R T
6 2 2 2 2 5 5 & 6 6
2 2 5 i g8 ] 9 2 5 8
R 2 2 ] a 7 2 1] 1 0
C C P ¥ P ¥ ¥ H G
- - H
Click to get 3D viewer 5
9
T
W
Cone cgwhb.ndi.nih.goy (4




3D Structure Viewer

) Protein Structure 3D Viewer - Mozilla Firefox

II |_| ‘ https: ffcgwb.nci.nib. gov/cgi-bing Sdviewer [ViewAd, caizproj=validgi=2 97 256098id=7228pdb=1vv9: Afsin=0,9958gst art=25&qlen=613&phas=
More help |,
‘#F : : . :
|FETT National Cancer Institute 1.5 Mational Institutes of Health | www.cancer.gny
Gl 29725608 Viewing region 25 - 638 99.5 % zimilar to Pdk: 1yy8  chain & 2 -614 '
-~ T
1vy9
Big, highlighted
atoms refer to the
mutated amino
acids (show in red
in the bottom
panel). You can
also click on the
mutated amino
acid (shown in
read) to turn on or
off a specific L\ - : L4 : - p
mutation Sequence : Click on a letter once will turn on the spacefill. Double-click on the same letter will turn the spacefill off. end
EEKKWCOGTSMKUTOLGTFEDHFLSLORMFNNCEYYLGNLEITY WVORNYDLSFLKTIQEVAG VWLIALNT T
72 |WERIPLENLOIIRGHMY YENS Y ALAVLSNYDANKTGLKELPMRHNLOEILHGAYRFSHNPALCHYESIQWRD 142
143 | IWSSDFLSNMSMDF JNHLGSCOKCDPSCPNGSCWGAGEENCOKLTKIICAQOCSGROCRGKSPFSOCCHNOCA 213
214 |AGCTGPRESDCLVCRKFRDEATCKDTCPPLMLYHPTTYOMOWNPEGKYSFGATCWKKCPRN Y WWTOHGSCY 254
235 |RACGADS YEMEEDGYRKCKKCEGPCRKYVCHNGIGIGEFKDSLSINATHIKHFKNCTSISGOLHILPWAFRGD 355
356 | SFTHTPPLDPQELDILKTWKEITGFLLIOAWPENRTOLHAFENLEIIRGRTEQHGOFSLAVYSLHITSLGL 426
427 |RSLKEISDGODWIISGNKNLCY ANTINWKKLFGTSGOKTKIISNRGENKCKATGOWCHALCSFEGCWGFERR 497
495 |DCWSCRHWSRGRECWDKCKLLEGEPREFWENSECIOCHPECLPOAMNITCTGRGPONGIOCAHYIDGPRHGCY SES
SE9 |KTCPAGYWMGENNTLYWEY ADAGHYCHLCHPNCTYGCTGRGLRGERT B14
W
Jmol script conmpleted cgwb.ndi, nib.gaw 4




View Somatic Mutations from Multiple Projects with the

“Combine Tracks’

COSMIC testis

hide v
GSK Eye
*‘I hide v

GSE Ow
hide v

i

(9]
[95)
~
2
i W 3 . [y IR, . B [
U =1t =i = |ta
o | | S I | 7
= LR (AR 1o
T <8 <f <lE
B

hide v

GSK_Thyroid
hide v

;

BCACPrimer
[No data-chr7]

|hide v

JenLab
hide

ancreas
hide v

|

GSK Blood
hide v
GSK Cervix
hide v

7

hide v

hide v

hide v

hide v

BCAC
[No data-chr?]

COSMIC thyroid

’“I hide v

9

cature

COSMIC unnary tract
Hhide v

Cancer Genome Workbench - JenLab

Cancer Genome Workbench - Johns_Hopkins

Cancer Genome Workbench - GSK_Cell Lines

GSK Bone
*Ihide v
GSK Colon
*|hide v
GSK Liver

hide v

| hide v

COSMIC endometrium
| hide v

GSK Brain GSK Breast
*lhide v hide v
GSK Connective Tissue GSK Esophagus
hide v Hhide v
GSK Lung GSK Muscle
hide v hide v
GSK Placenta GSK Prostate
:’1 hide v hide v
GSK  Stomach GSE Synovium
""lhide v "1hide v
QCAC Rembrandt
Ihide v |hide e

*=CGWB Track has items in current range

Combine Tracks

Done

N

Click to set up option for
combining data from different
projects. Then make
“Combined” Track visible

b-test.nci.nih.gov:8443 |}

<€
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Step 1) Select Data from Different Projects/Groups

%) Combine Tracks - Mozilla Firefox

File Edit View History Bookmarks Tools Help

v c (Rl “H‘ https:{{cgwh-test.nci.nih.gov:8443/cgi-binfcmbntrks?org=Human&db=hg18&position=chr7:550542 77 ~ ' 1l )A

C:;'a;omque Oftlstjal\a{'tlit—rt‘leitaltsions In Catalogue Of Somatic COSMIC_urinary_tract = % JenLab &
Mutations In Cancer Catalogue Of Somatic Mutations [JenLab Lung Cancer Genes

Cancer COSMIC _testis

COSMIC_thyroid In Cancer COSMIC utinary_tract

(i :Ij JHU_GEM O :D JHU_pancreas [ Q& oeac 0 : Target ALL

Malidated Somatic Mufations:of  validated Somatic Mutalions 0t |aima e Fo el D Cancer «oValitatad Wil atliona i NGETARBET proisioh

Glioblastoma Multiforme by Johns |Pancreatic Cancer by Johns S 5 3 :
Hackiihiseai Bookine Lnweisn Project Childhood Acute Lymphoblastic Leukaemia

2 =[] - [ovaRY :

RCM TCBAGSC_GBM_Vali ks
o R 1 alid
£V I — -
"""" o SEM LR R BN S| e e earian Validatos Somatic Mutations of  [*[4] - A\ TCGAWIBR_GEM
Thes€ancer Genome Atlas Project |The Cancer Genome Atlas = : ;
s : : The CancenGenome Atlas The Cancer Genome Atlas Project by Broad Institute
by Bay llege of Medicine Project {Ovarian Cancer) by < 5 A
g Project Submitted by Genome
Baylor College of Medicine 5
Sequencing Cente

i =

s [ - RO
[ - I TCGAWIBR_Ovarian | TC C_GBM TCGAWUGSC_Ovarian *[] : LGiic TSPBCM_Lung
The Cancer Genome Atlas Project [The Cance e Atlas The Cancer (Ovarian) Genome e Tumor Sequencing Project by Baylor College of
by Broad Institute Project by Washi Atlas Project by Washington Medicine
University University

=[] :E TSPGSC_Lung_Valid
Yalidated Somatic Mutations of
The Tumor Sequencing Project
Project Submitted by Genome

Bk Gliancing Catlae Selected the 3-TCGA projects that have putative mutations and 1 validated TCGA project
[ submit | [ Setanl |[ Clear A Hit Submit to set up the projects and you will be directed back to the control page.

* = Project has SWNPs in the current range : chr7:55054217-55242524

Done cgwb-test.nci.nih.gov:8443 '}




 Step 2: Set up the display option of Combined

He £t You need to go the middle of control panel to find the Combined display option. This is ugly

v c (g1 (‘n‘ https:{{cgwb-test.nci.nih.gov:8443/cqi-binfhgTracks?org=Humandb=hg18&position=chr7:550542 7 ~ v y
TI—*'BS Conserved A
l hide v
= Comparative Genomics refresh
Conservation 17-Way Cons 17-Way Most Cons Cons Indels MmCE
| squish [hide v lhide v lhide v
= Variation and Repeats refresh
SNPs (129) SINP Arrays Hapliap SNPs Haplfap LD Phased DGV Struct Var
I hide v l hide v | hide v I hide v I hide
Segmental Dups Repeathfasker Interrupted Epts Simple Repeats Self Chain
| hide v I hide v l hide v | hide v I hide

Cancer Genome Workbench - Integrated Tracks refresh

combmed 4| Hitthe top link to select variation of interest

Sclct the “Dense” mode and hen DL =

dense v

TCGABCM GBMPrimer S94ish It gEyg | click refresh button. IGAWIBR GBM TCGAWUGSC GBMPrim
pack e - 5 >

Y b Fhide Fhide v * hide v

TCGAWUGSC GBM  TCGAGSC GBM Valid TCGA GBM Signficant Region TCGABCM OvarianPrimer  TCGABCM Ovarian

"1 hide v "1 dense ¥ | hide v "“I hide v "‘I hide v

TCGA GBM Integrated TCGAWIBR OvwarianPrimer TCGAWIBR Ovarian TCGAWUGSC OvarianPrimer TCGAWUGSC Ovarian

[ful  » Hhide v Hhide v “hide v *hide v

TCGA Ovanan Integrated

#hide v v

< [ ?

Done cgwb-test.nci.nih.gov:8443 '}




= = Use the “Dense” Mode for Combined Track and Select Only
& the non-Silent Somatic Mutations P

Cancer Genome Workbench (CGWB) - View Cancer Genomic Data

CGWB Home Genome Browser Tutorial Help Loglin

Combhined Track Settings

Combined CGWB Track
Displﬂymmle:ldenae * | Submit |
LPG CGWB "SNPMapping" Type (for Combined Tracks)

Any type of data can be excluded from wiew by deselecting the checkbox below.

SHE Type:
[ intergenic [ UTE._ 5 [ missense [ silent [ intron [ TUTE_3 ] frameshift ] splice [4] exon ] nonsense ¥ protemnDel ¥ proteinIns

Wiew table schema

Dane cgwh-test.nci.nib.govig443 |




o, Combmed V|ew for all four TCGA GBM projects |

File

Done

[T

(IR Lo

—
c ) II'hJihttps:,l'll'cgwb—test.nci.nih.gu:w':8443Il'u:gi—I:uinll'hgTracks?Drg=Human&db=hg18&p05iti0n=chr?:5505321?—55243524&1: Wl T '

Fopulation Gen Mational Cancer Institute £ Maryland - ba

CGWB CG‘WB Variation Genotype CGWB uUcsc
Home Help Table Table L Gene Sorter DNA PDFIPS Help

UCSC Genome Browser on Human Mar 2006 Assembly

troweE zoominl 1.5 ” s ” 10x H hase Izoom out[ 1.5x ” 3 ” 10x ]
position/search | chr?:55,063,217-06,243.524 size 120,308 bp.

crr el [N ENE N W BN B EN N EN-C NET B B T CEE 1=_

chiT7 51 aaaaa] E5158868] s52aaaae]

FEefsed Gene:
ruman mrrms fren | Click to view this novel

vertebrate MUITiZ Alighment & FhastCor mutation Only found by

vt cons | | UL [ wuese | )

Refieq Genes

¢
Human mEMAS

.+ Number indicates how many Retsen fiot 1ts Rt H
o (041 29 groups found this variation FEmpInEe SEUE, TrAck - - - -
MAP [Re%5 It growe
28R
Freguencd 168%
az
He 1 Button
found in =
move start | Tcoscsc oEM vaid =4 E£ach colored bar represents one center | Cick grayiblue bars on move end
20 |[> aasrmenid 44 Mouse over to get the center name 2.0
default tracks H hide all ][ add custom tracks ][ configure ” refresh ]

Tze drop-down controls below and press refresh to alter tracks displayed.
cowb-test,nci,nih.goyw: 8443




Detailed Mutation Report Generated by Clicking
on Variations at the Genome/Gene View

, - Laboratory of -
National Cancer Institute Population A’ AL
U.5. National Institutes of Health | www.cancer.gov Genetics m

Project: TCGABCM_GBMITCGAWUGSC_GBMITCGAGSC_GBM_Valid TCGAWIBR_GBM

EGFRP23_233: A
Variation Summa
Alleles

G T

Somatic substitution variation that is missense in EGFR

Benotype Summary
=G 310 GT 1

Fasta Sequence

ETEFCFCT 2
ATAGGFTCTFC

individual gen

GTFCTECFCT TCCTCCETET
CAFCETETCC TCTCTCCTCC

FTETACTTAC
CECAARATTCC

CTCACTTFCC
FAFACFALGC

Scroll down to view
otype

CACGTGCAAR GACACCTGECC
ACCAGATF>2 TGTGFAACCCC
T

CCCCACTCAT
FAGGFCAAAT

GCTCT ACAAC
ACAGCTTT =R

CCCACCACGT
TEFCCACCTRC

Jmol structure view
requires Java.

You need to install

Motifs/Domains/Sites

TGAAGAAGTG TCCCCRTGAG TCCTCCTCTG THREECOCTCT AARCTGRTCAR NCBI’s Cn3D to
GOATCOOTTRT COCGOTOTET CTOCTGOTHA GOCCTGFAST ATCCCATCTT .
GRAGAGTCTT TGEGTEEATE TETTTECCTT GOTTGRAGERE GRCFACCCTE make thlS WQQ(
TGCCCGTCCA GGCACACAGE CEAGGGGAGE GECTGGITTE CTACCGARGE
Position and Function

Genomic Transcript Protein ucture Functional Change
Chr Fos REefSeg Pos Strand [E18 LA Change Flanking MMDE Pos Cn3D Jmol LogE ? zifr ?
chr? GG189324 HM 005228 1120 + 29725009 V{GTG)292L(TTG) FGATC[V-L]KKCPR 20809 268 n 16706 ¥ 00166 +
chr? 5189324 HH 201284 1120 + 41327736 V{GTG ) 292L(TTG) FGATC[V-LIKKCPR 20809 268 n 1 5706 ¥ 0. o07ea ¥
chr? 55189324 HM 201282 1120 + 41327732 V(GTGI 2920 (TTG) FGATC[V-L]KKCPR 20809 268 n 1.6706 + 0.010e +
chr? GG189324 HM 201283 1120 + 41327734 V{GTG)292L(TTG) FGATC[V-LIKKCPR 20809 268 n 1 6706 ¥ 0.0023 +

I deleterious |

MOTIF: CDD:85007 Furin-like Furin-like cysteine rich region: pfam00757

Cane

cgwb-test,ni.nih.gov: 3443 (L




Jmol View of the Selected Mutation: no plug-in,

File Edit Yiew  History

@ - ¢ - butdoes require Java.

|_-| Hurnan chr7:55,053,215-55, 243,524 - ... I_] Protein Structure 3D Yiewer @

Cancer.gov

Jmol View: Selected Mutation shown in enhanced atoms
" 'T’-q " bl

Sequence : Click on a letter once will turn on the spacefill. Double-click on the same letter will turn the spacefill off.
z EEKKVC GG TSHELTOLGTFEDHFLSLORMFHNNGEYVYLGHLEITYVORNYDLSFLETIGEVAGYWVLIALNT 71
T2 VERIPLENLD IRGHMVYTENSYALAVLSHTYDANKTGLEELPMRENLOEILHGAVRFSHHPALCNVESIQWERD 142
143 | IVSSDFLSNMSMODFONHLGSC OKCDPSCPHGSCWGAGEENCOKLTKIICAQOCSGRCRGKSPSDCCHNODA 213
214 |AGCTGPRESDCLVCREFROEATC KOTC FPLMLYNPTTVOMOUNPEG LYSFGATCY LECPRNYUWTOHGSC W 204
255 | RACGADSYEMEEDGYRKCKKCEGRPCREVE NG IGIGEFKDSLSINATHIKHFENGC TS ISGOLHILPVAFRGD A5
356 | SFTHTRPLODPOELDILKTYVKEITGFLLICAWPENRTDOLHAFENLEIIRGRTKOHGOFSLAVYSLNITSLGL 425
427 | RSLKEISDGODVIISGHNENLCYANTINWEKLFGTSGO KT KIISHNRGENKC KATGOWVCHALCSPEGCWGPERR 497
405 | DCVESCRHNYSRGRECVDKC KLLEGEPREFVENSECIOCHPECLPOAMNITCTGRGPONCIGCAHYIDGRHCY ]
FED | KTCP A GUMGENNTLYWEYADAGHYCHLCHPNCTYGCTGPGLRGCPT G114

R :.{g. é FIRSTG

Il script completed cgwb, nci.nib, gow




How to Highlight Mutation on Cn3D View?

—crerm=924608chrom=chr7epos=s552 | * | [ | ([C]- .51 S ,',I
SFRP11... [ - =
.Y
1. Copy the flanking
otein Structurs BUREEL el e
Change 1
. oift A
nge Flanking MMDB Pos Cn3D LogE ? ? C
]
v (TAC) [C-¥ JHPNCT 20809 596 unknown 0 ¥ "
W TACY) HVCHL[C»Y¥ ]JHPHCT 20809 595 unknown 4' P
W TAC) HVCHL[C~Y ]JHFHCT 20809 596 uNinown 1l' :
.
P
C
i 2. Hit Cn3D "
TTTGTTG n
ki
: s ” X |
3. Go to View and Select “Find Pattern 4
1 4. Paste in your flanking. Add the 6™ mutation aa. Then look for highlight Ia
le Enter a pattem uzing ProSite syntax: A
HwCH
nsds | !
nsds 0k | Cancel | 2
< >
L2 = = R — =S Lol — o — e v
Slide 20 of 22 Diefault Design [EF 4

C we. [©2F - Buv.. ®)= zi50FM



€3 SNP Information Page - EGFRP23_233 - Mozilla Firefox

Film  Fdit  Miew Hickoew  Rookmarke . Tonle Heln

Primers and Genotypes: Select Samples for Trace View ~

|_| HUmM&n chr oo, g, £175-00, 2935, 029 - |_| LHMNF Lnformacion Fage - ELFKF LS.,
Primers
Mame Forwazrd Reverse

EGFRPZ7 TAACTTGGECTITCTGACGEG  CACATCCACCCAAAGACTCTCC
EGFRPY AGCTGEETITTCCCACACTA GACAACTGAATACCCACGGC
EGFEPS ACTTGEGCTTITCTRACGEGA GCAAGACAAACACATCCACT
EGFRP25 TAATTTCATTCCATAGTCACCGC CTCGETAGCAAGCCAGCT
EGFREP23 GTAACTIGEGCTITCTGACGGG CACATCCACCCAAAGACTCTCC

Hit for trace view
Genotypes You can select as many samples you like

(Select sarfes and then L

Submit - Traceviewer Help File

|Sample Name Disease [Mormal
WUGSC-2377692378 | [ WUGSC- 2377692378 (T/G) [qualitymediur]

WIGSC-2051260781 MIWUGSC-2051260781 (G/G) [quality medium]

WVWLGSC-2051260789 O WIUGSC-2051260789 (GIG) [quality:high]
WVWUGSC-2051260911 ‘ O WUGSC-2051260911 (GIG) [qualitymedium]

WUGSC-2051260942 [ WUGSC-2051260942 (G/G) [quality medium]
WUGSC-2051261056 [0 WUGSC-2051261056 (GIG) [quality medium]

WIIGSC-2051261068 | 0 WUGSC-2051261068 (G/G) [quality. medium]
WIUGSC-2001261072 | O WUGSC-2051261072 (G/G) [quality. medium)]

WUGSC-2051261081 [ WUGSC-2051261081 (G/G) [quality medium]
WUGSC-2051261086 | (1 WIUGSC-2051261036 (GIG) [quality medium]

|‘L.“.J’I W™ SnEA M1 | 1 vl e AT A AT AT A e e Tmn sk e el s

Done cgwh-test.nci.nih, gov:ig443 |}




File Edit  Yew Histary Bookmarks Tools  Help
"~ Mutations in Published Literature are Linked -
B cetting Sta L e
™ Human chr?:55,110,706-55,299,014 -... ™ SNP Information Page - A289D_2... [ -
Lab £ =
: b - aboratory o =
National Cancer Institute Iy 0 e
11§ Mational Institutes of Health | v cancer.g PDPU[&UG"m
ies i CErgow B B
Genetics
Project: TCGABCM_GBMITCGAWIBR_GEMITCGAWUGSC_GEBMITCGAGSC_GBM_WValid
AZB9D_21685: A Somatic substituti iati is missense in EGFR
This variation also match OSMIC:A288D COSMIC:A289Y
Variation Summary \ -
Allel &/ t 5 .. . . .
sies ) ] This is a known mutation deposited in Sanger
cT CC 598 CT & T 5 Center’s COSMIC database. Link to COSMIC
Fasta Sequence
TCAACACCGET GCTGCGECTTC CTCCGETGTGT FECECTEAGT GTACTTACCT
CACTTCCCA GCETETCCTC TCTCCTCCAT AGGTCTGCCE CAAATTCCER
FACFAAGCCAE CETECAAGGFAE CACCTECCCC CCACTCATGEC TCTACAACCC
CACCACGTAC CAFATGFEFATGE THEAACCCCGA GLGCARATAC AGCTTTGGT
c/T
CACCTZCGETE AAFAAGTGETC CCCGETFAGTC CTCCTCTGETE FECCCTCTAA
CTEFTCAGEC ATCCTTETCC CECTCTETCT CCTECTRAGC CCTFEAGT AT
CCCATCTT x> AFAGTCTTITE FGTEEATGTE TTTGHCCTTEC TTRFAFGEAFE
CFACCCTETE CCCGTCCAGE CACACAGECE AGGFFAGEEE CTEFCTTGECT
Position and Function
Genomic Transcript Frotein Structure Functicnal
Change
Chr  Pas RBefSeq Pos Strand [E)8 AA Change Flanking MMDE Pos Cn3D L—C:?gﬁ Sift P
chr7? 55189316 N 201283 1112 + 41327734 A(GCC)289ViGTC) KEYSFG[A-V]TCYEE 20809 265 1‘3328 DJ"DDH
W
< | T T E




Combined View of EGFR mutation in Lung versus in GBM

COSMIC_Lung in green underline

TCGA _GBM in blue underline

COSMIC_GBM in red underline

This combined view shows that the EGFR mutations in GBM rarely map to the kinase domain
while those in lung always go to the kinase domain (the first green bar is the EGFRvIII

mutations found in lung)
[shr7 pi1.2) | B0 EENED NENIS CHN NN EKTEISENEN] P

] chr7i EETEEEDN SE1Eapaa] sz 0 e
Refled Geres
EGFE

) 3 3 4 4
EGFR f ot
il 4
EGFR o -

Humar mERAS from GenBank
J Humsn nRHAS -

bt ged "
| "

H i
r|

AT .
T

|r1|1'||||| -t -
Vertebrate Mu1'l' PH gnment & PhastCons Conservat ion (RE Spn

o mmu.@@wm _JJlLLLLLlL le L.

Refseq Mot ifs
e cEpTor_L_ooma in H=-|
Fur if=11 ke _CYSte ine_r ich_reg 0 pe=—jfe-f{

| . Receptor_L_doma in H—.-l
GBM Lung Furin-Tike_cysteine - ich_reg io k=

ETKC EGER: Frotein_Turosine_HKi 4

e CTWEFed CGWE Track
HEAT | ] s
MAP [RRe0 s
28R

Frequency 163
[

move start  Chck on a feature for details Click on basMﬁmmd cursar. Click graw'hiue bars on left fertrack move end
options and descriptions.
[ default tracks ][ hide all ][ add custorn tracks ” canfigure ” refrezh ]

Use drop-down contrals helow and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed i more compact modes.

b

Dione cgwh.nci.nibgay |




View Integrated Data of Copy Number, Exon
Expression, Somatic Mutation, Methylation
and MicroRNA



Integrated genomic data should be on by default.
You can always scroll down to the control panel
to turn on or off this option

= Cancer Genome Workbench - Integrated Tracks refresh

motlfs Combmed
dense v h|de

Cancer Genome Workbench - TCGA refresh
TCGABCH GEMPrimer TOGABCH GEM TCGAWIBE, GEMPrimer TCGAWIBE GEM TCGAWITGST GEMPnmer
*hide v Hhide v hide v Hhide v hide v
TCGAWITGSC GBEM TCOGAGEC GEM Valid TCGA GEM Signficant Remon TCGABCM OwananPrmer  TOGABCM Owanan
*hide v | dense v [hide  ~ Hhide v *hide v
TCGA GBM Integrated TOGAWIBE OwananPrmer TCGAWIBE Owanan TCGAWITGEEC OvananPromer TOGAWIGIC Ovanan
hide v *hide v *Jhide v *hida v
hide arian Integrated

o enome Workbench - TARGET
The “Integrated” visibility

default is “full”. The user can
change the display style as enome Workhench - COSMIC

r Genome Workbench - TSP

well as the data included in

i i Waorlkbench - JenLab
the integrated display by enome Waorkbench - JenLa

C|iCkiI’lg here. ome Workbench - Johns_Hoplins
Cancer Genome Workbench - GSK_Cell_Lines

oter

#=C(FWE Track has ttems in current range
’ Combine Tracks ]

TransFerring daka from cgwhb-test, noi.nib,goy cgwhb-test.nci.nih.gov:i 8443 |}




D TCGA_GBM_Integrated Track Settings - Mozilla Firefox
File Edit ‘ew History Bookmarks Tools  Help

@ - N (iﬂ{https:Hcgwb-test.nci.nih.g-:w:8443xcgi-|:-inxhgTracw_li?hgsid=55931&c=chr?&g= 7 - | [G]- o

Cancer Genome Workbench (CGWB) - View Cancer Genomic Data

CGWB Home Genome Browser Tutorial Help Loglin

TCGA GHM Integrated Track Settings

TCGA GBM Integrated
Display mode: IfuII | Submit
LPG CGWB "Genomic Data" Type

Gene Expression measured
by Agilent Platform

Any type of data can be excluded from wew by deselecting the checkbox below.

Genomic Data;

Deletion Y] Amplification M CopyMumber Weutral Y] Exondrray M Methylatlon Y] Somatichutation [¥] Putative

Mutation [¥] Ezgﬁ_ﬁgmHTﬁG—UIBB MlicroRITA Esphession [l ExpAgilentG45024 07
Gene Expresston measured by

Affymetrix U133 platform

\

Exon array and putative mutation
are available via login

View table schema

Diata last updated: 2009-04-02

Dane cgwb-test nci.nih.gov:8443 [




Integrated view of somatic sequence mutation
and copy number change

Each line represents copy-number alteration in tumor superimposed with somatic mutations (green bars)

Home Help Table Table Login Link
UCSC Genome Browser on Human Mar 2006 Assembly

tave zoomin[ 1.5 ][ Ix ][ 10x ][ hase ]zoorn out[ 1.5x ][ I ][ 10x ] L

positionfsearch|chr?:55,054,218—55,242,524 |[ junp || clear | size 188,307 bp. Somatic sequence
mutation

| I NN BN ENN N

| chr? cpil. 2y [T EJNE | 1=1. i W BERss=EEEl=CEl

. S51a8008] SS515a0a8
Click to get the Refied Genes /
color |egend TCGA_GEM_Inteorated

]

Fef

[RELF] T CA— 8
TOGA- B2
[Tyt
i

«{ Sortallows a user to
T - -
=] display the samples in

TC

e user-defined order. It

TC

Line up gene structure with copy g
number enables identification of |§
EGFRvIII mutation that has I\ \

meq also supports the display deletions in exons 2-7 1\

1el of subgroups of patients Mouse-over to get the exact l ]

TCoT=o==—oer o

TosA-a5-a245 copy number change. The

TCGA-A5-\a357

TEER- 856589 -- color saturates when CN>=4

TCGA-A5—ASEA 1
TCGA-02-0615
TCGA-05-B516
TCGA- 05— B38S5
TCGA-05-B517
TCGA-0E—B145
TCGA-06-B152
TCGA-05-B352
TCGA-12-8519
TocA-es—ps4 s | I

Meaty copy rummber: 5 582

TCGR-AE—B127
TCGRA-12-BE1E
TooA-e-es40 I

TCGA-06—B152

TCGA-82-8117

ToeA-ec—as+4c | I

TosA-es—a210 NI

TCGA-12-B516 il

Daone cgwb.nci.nih.gov Y




Create Customized Sample Display Order
and Sample Subgroups

) Custom Sample Ordering - Mozilla Firefox Q@@
File Edit Yiew History Bookmarks Tools Help

@ v c (Y (QL;]‘https:ﬁtgwb-test.nci.nih.gov:3443!cgi-bin.fsampcust?prjnm=TCGA_GBM_Integrated g " @' /"

Custom Sample Ordering (sorting)

Paste any sample or subset of samples.

Use "=' for Customn User Labels which will appear on the track output.

Enter only one sample or label per line

>EGFRVIII wt-predominant A Label for subgroups

| T 06-0646
|TCGA-08-0357
| TCGA-08-0244

TCGA-08-0518 The sub-groups and the display order will
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Integrated Data in “Pack™ View (Scroll to bottom to make the change)
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Same Region/Same Data Viewed with Black Background

Black background looks good for regions with a lot of amplification but not those with a lot of deletion
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“Dense” View that Shows Both TCGA data (Top) and the

Rembrandt Data (Bottom, no exon array) at EGFR locus
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View Correlation Plot of Methylation vs
Gene Expression; MicroRNA vs Gene
EXxpression



Turn on display of correlation plot at the control panel
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€ Methylation/Expression Correlation at MGMT locus
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¢ MicroRNA to Gene Expression at WEE1 locus
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Reduced expression of MIR-128b in tumor may
have caused increased expression of WEE1
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