Cancer Genome Workbench (CGWB) 4 TCGA

Views

1.

2.

w

o

Landscape View: ldentify 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



Cancer Genome Workbench (CGWB) 4 TCGA

Data for the TCGA Project

Validated mutations from all three genome centers collected in July, 2008

Putative mutations computed from traces submitted by the three genome centers
Somatic mutations of GBM from published Literature (collected from Sanger Center)
Copy number data summarized from 4 institutions: Broad, MSKCC, HMS and Stanford

o

Paired Unpaired
Broad 120 61
MSKCC 37
Harvard 1
Stanford 1
Total 159 62

5.  Methylation data collected in July, 2008
6. Exon array data collected in July, 2008 (visible only with a login)

Other related projects
1.  Somatic mutations of GBM from published Literature (COSMIC from Sanger Center)

2. GBM Rembrandt data from Howard Fine (51 paired and 79 unpaired)
3. Tumor Sequencing Project in Lung cancer (will be available once the paper is published)



Navigate Cancer Genome Workbench

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

File Edit ‘“iew History Bookmarks Tools  Help
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|2 Most Yisited |:] Customize Links |:] Free Hotmail |:] wWindows Marketplace J Windows Media J Windows
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View Tutorial Cancer Genome Work! : > Data
P Login to access protected data
CGWB Home Tutorial HelpLoglin
Human (Howe sapiens) Genome Browser Gateway Type a gene name
The UCSE Genome Browser was create dbry the Ganome Biotdommatics Grovp of UC Sata Cruz, Software Copyright (¢ ) The Rpdénts ofthe University of Califomia. Additioral Copyright fc)by NIEL A1l rights reserved.
genome assembly position or search te image width
Human + || Mar 2006 v||chi755,090,144-55,190,243 860
Click here to reset the browser user interface settings to their defaults.
add custom track H configure tracks and display ][ clear position ][ CGWE Tutorial ]
Genes by Letter:
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Genes by Cancer Research Project: . . - -
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Click to select a project
Click on a folder tab, HUGO Genes Symbols will appear here.
Somatic Alteration Hotspots {you can mouse over and click)
Percentage of samples that have somatic mutations (horizontal bars)
0-3 4-5 6-10 10-19  s=20
Percentage of samples that have copy number change (vertical bars)
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Select a Project on Cancer Genome Workbench

2 Human {Homo sapiens) Genome Browser Gateway - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help
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Cancer Genome Workbench (CGWB) - View Cancer Genomic Data
Heatmap button visible for

CGWB Home Tutorial HelpLoglIn HEltmlp/ projects that have Heatmap data

Human (Howo sapiens) Genome Browser Gateway

The TICEC Gretuome Eromrcer wme aeated brirthe (enome Biofdoomatics Group of UC Sarta Crax. Softwmre Coprrighit (o) The Begerte ofthe Unirareity of Califomda. Additiconal Coprmight o )by HIH. Al rights recerred.
genome assembly posttion or search term image width

Human || Mar 2006 | chi755.090,144-55.190,249 860

Click hete to reset the browser user interface settings to their defaults.

[ add custorm track ” configure tracks and display ][ clear position ][ CEWE Tutorial ] CIiCk a gene here (Sorted

Cwrent Project : Validated Somatic Mutations of The%cer Genome Atlas Project Submitted by Genome Sequencing alphabetical Order) or Select
Project title I

Genes by Leter | a mutation hot spot by
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Genes by Cancer Research Project: “landscape Vlew” Of Somatlc
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ATPEVIE] ATE ATTREE AVIT AST BAT]I BATZ BAMBI BAX BCART BCL11A BCL2 BCL2L13 ECE EMPR1A BRCAL BRCAZ BTE Cl8erf25
C20orf160 C220rf24 CASPS CAST CEL CD46 CDC123 CDELS CDEN2A CENPE CENTG1 CES3 CFTE CHAT CHDS CHEE 1 CHEK 2 CHI3L2
CHIC2 CHL1 CNTFE COL114A1 COL1A1 COL1A2 COL3A1 COLEAR CELF1 CSF3R CEMD3 CSNE1E CTHNNB1 CTSH CYLD CYP27E]
CYPEA4 DCX DDR1 DDER2 DES DGED DHTED1 DMBT1 DOCE 1 DOCKS DPYELA DET DTXE EGER ELAVIL.2 EP300 EP400 EPHAZ EFHA4
EPHAG EPHAY EPHAS EPHE1 EREEZ2 EEEEZ EY AT F1341 FEXCW FGEE1 FGFE2 FGFRE FLI1 FLI10224 FLT1 FLT4 FIM1 FOX03 FOX 04
FEAP] FURIN GARNLE GATAZ GCLC GDF10 GLIT GLIZ GIMAT] GMAS GPRYE GEIAZ GRLF1 GBI GETMS GYPC HABP2 HEPR0AAL TD3
TETTIE TFIA2] IGEIE IL1EL] IL31 [LE ING4 INHEE [QGAP1 TRAK S TRE1 IEL1 ITGEZ ITGES JAG] ETAA1632 ETFSE EIT ELF4 KLFé KLES
EPNAZ ERAS ETH1 LAMWP1 LATS2 LAY LCE LDHA LGATSZEP LEEM2 LTE LYIT MMAG LAPZES MAPE 13 MAPEY MAPEEIP2 v

LLAPE RTP3 WATE S MDI2 MWD WMEOCI2 MET MLHT MITA M1 MEH2 WMEHS WET1 MTAP MYCH MYLE2 MTO1E MYO 34 MTET4 NEN
BHITEA IO WEF 1A RETT 2 BE1 WhARE BTS2 BT WTTEFEF 2 B ThA A 1 RITTRAR RITTE 1A O HTECTTT S AT RIS AT AT DASS DTS RER A DT IRRER
Done cgwh.nci.nib. goy




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




Copy Number & Mutation in Landscape View

Fle Edit Wiew History Bookmarks Tools  Help

6 - c (B I:hJ 4 https: | fequb. nei.nib.gav/cgi-binfhgGateway Parg=Humantdb=hg1 52 T T - )'

Somatic Alteration Hotspots (you can mouse over and click)
Percentage of samples that have somatic mitations (horizental bars)
0-3 4-5 6-10 w-13  Is=20
Percentage of samples that have copy number change (vertical bars)
amplification = 0% »= 30% »= 20% == 10%
Deletion = 40% mm>= 30% »= 20% = 10%
1
2
3
g Colored Vertical bar=mutation rate per gene. Mouse
6 over to get gene name and mutation rate. Mouse over
g to get the exact number. Click to access the
9 ¢ —— gene/genome view.
10 I
11 .
12 «Colored Horizontal bar=% of samples that have
ii ] amplifications or deletions. Mouse over to see the
15 number for each region. Click to jump to a 1-Mb
ig : interval centered around the alteration
|
13
;g *Where there is “crossover” between vertical bar and
21 horizontal bar, it indicates the region has both
2}2{ somatic mutation and copy humber change.
Y
*Narrow horizontal bar indicates focal amplification
or deletion while wide bar indicate gross copy
number change

Dione cgwh.nci.nih.gow




Genome/G_ene__\_/_ievv_ Has Three Components
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Genome View: a “Dense” View Summarizes
Validated Mutations in EGFR

T T

Cancer Genaon kbench - Produced by Laboratory of Population Genstics f Mational Cancer Institute ¢/ Bethesda Maryand - based on UCEC Genome B
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Heatmap
View
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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

TCGABCM GBM Track Settings

The Cancer Genome Atlas Project by Baylor College of

Medicine Scroll down to the Control
Panel at the Bottom and
Display mode: fdense & | Subrtt | Click the hyperlink here to
e get to the current screen shot
.| .| ) nmg . ‘ " r

LPG Cizous SNPMapping" Type 4
TCGARCM GEM
*Idense b

Loy type of data can be excluded from view by deselecting the checkbox below.

SHFE Type:
L intergerdc L] TUTR_5 [ missense [ silent [ intron [ UTR_3 ¥ frameshift ] splice 4] exon ] nonsense 4] proteinDel [
proteinlns ] known [ Germline [4] Somatic ¥ DiseaseState

'\

Found in tumor samples that do not have matching normal

View table schema

Done cgwib.nei.nib.gov (7




Mutations can be Displayed in “Pack” View that
Shows a Summary of Genotype Profile
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“Full” View Shows Paired Tumor/Normal Genotype for Each Sample

" Gekting Started L:,', Latest Headlines

™ Human chr7:55,110,706-55,2949,0... G ™ ShP Information Page - EGFRPS_154i -

| Feceptor_L_doma i f
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Sort by similarity of genotypes

| TUro=ine_k i

N Sort by Slmllal’lty to the reference genome pct bDetected in Seguence Traces Submitted by Baylor College of Medic

Stig=r] Re oonn

He 1p Button

White bar indicates tumor
genotype is different from
normal genotype. Click to
get the trace view of the

paired tumor/normal sample
for this frameshift mutation
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Trace View of a frameshift mutation in paired tumor/normal sample.
The tumor has an insertion or a deletion compared to the normal

(This is the putative mutation presented on Figure 1D of the paper)
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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
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- - 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




Scroll Down to the Control Panel and Select the
View of the Copy Number Data

— J WP Getting Started [ ] Junk E-mall Ly Latest Headines

Done
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v TCGA_GBM_Integrated Track Settings - Mozilla Firefox

File Edit YWiew History Bookmarks  Tools  Help

<: - - ({;"j ﬁ || htkps: ffcowb.nci.nib.govfcgi-bin hg Trackiizhgsid=801 44fc=chr 7ag=TC 54 _GEM_Integrated & v B '

,' Getting Started [ | Junk E-mail 5 Labest Headlines

Cancer Genome Workbench (CGWB) - View Cancer Genomic Data

CGWB Home Genome Browser Tutorial HelpLoglin

TCGA_ GBM Imiegraied Track Settings

TCGA GBM Integrated
Display mode: | full b
LLPG CGWB "Genomic Data" Type

Lny type of data can be excluded Bom wew by deselecting the checkbox below.

Genomic Data;

Deletion [¥] Amplification [v] Copytumber IMeutral ¥ Exondrray [¥] Methylation [¥] Somatichfutation [¥] Putative Mutation

N 7

Wiew table schema \

Data last updated: 2008-05-31 Exon array and putative mutation
are available via login

Dane

cgwh.nci.nih.gov 58




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
T 05-0354 3 3
TCGA-08-0358 _ be applied to all subsequent displays.

i o onis Click “Clear All Custom Sorting” to

T

the samples that have somatic mutations
at the top followed by focal

TCGA-02-0001 deletions/focal amplifications
TCGA-02-0002

TCGA-02-0003

TCGA-02-0004

TCGA-02-0006

TCGA-02-0007

TCGA-02-0009

TCGA-02-0010

TCGA-02-0011

TCGA-02-0014

TCGA-02-0015

TCGA-02-0016

TCGA-02-0021 v
Done cgwb-test.nci.nih.gov:8443 )

pi rpaan] I/ revert to the default display which shows

Submit | Clear All Custom Sorting




) Human chri:55,054,218-55,242 ,524 - xoox - Mozilla Firefox

File

o

Ed

Integrated view of Copy Number and Somatic Sequence -

== Mutation Displayed using the Custom-defined Order and '*

Sample Subgroups

|chr~7 Cpit, 2y [

chir7: S51aeape] S5150888]
Fefseq Genes
FefIeq Genes | H—
Human mEMAs from GenBank

[ R | [

x Ix
T

[ ey I g
T bl T Ty

Human mREHAS - F—— —
vertebrate MUITiz Alignment & FhastCons ConsSerwarion (28 Species)

e e NS RN RN [ T e e ,|J|1.|.J|_m.L

Fefzeq Morifs
mot ifs H——tHHHHA A
Yalidated Somatic Mutations of The Cancer Genome AT las Froject Submitted by Genome Seguencing Center Resguencing Amplicons
EEEEEI S67 YWalidared Somatic MUutarions of The Cancer Gehome AT 1as Froject Submitfed by :?EHDME S?quenfing Center

-
—
-

487

S8R

28R
Frequency 183
)

.

| A o o

TCGA_GEM_Integrated

EGFRwIII wt—predominant

TCGA—AG—BE45
TCGH— B5-B357
TCGA-AG—Ba244
TCGA-AG-B515
TCGA-AG—-B554
TCGA-AS—-B555
TCGA-AG—B137
TCGA-AZ-BaB64

EGFRWIII wIII-ptedominant
TCGA-AS—B3568
TCGA-AE—B219
TCGA-AE—B211
TCGA-AS—Ba529
TCGA-AZ—-81 85
TCGA-AZ—-a889
TCGA-AE—B412
TCGA-AE-B169

EGFR somatic seguence mutation
TCGRA- A5—B23T
TCGA- A5— 8154
TCGRA-a2- 8821
TCGA-A5— 8157
TCGA- A5— 8145
TCGRA- a2— 8853
TCGRA- a2- 8825
TCGRA-2-881E5
TCGA-AE—G127 Heterozygous AZEOT I
TCGA-AE—a156 ]

T 1 4

stosgetstyesgenO type

<

Dane

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




Integrated

view with Exon Array and Putative Mutations

Superimposed to the Copy Number/Validated Mutations

(only users with login can access

Mammal Cons

mot ifs

[ |

=1:x}

4%

ez

283
Frequencd 183
an

this view) |

Vertebrate Mulf iz ﬁ1i§ﬁﬁent & FhastCons Conservatioﬁ1(53 épe

dore et g 1|”l.||..l| L d

ifs

ies)

PN —_

d |

A

(1
L
Fefseq Mot
LL__1 111181 1L L]
huencing Anplicons
Center

[soer]
TCGA-B5— 8244
TCGA-B5-8515
TCGA-B5— B354
TCEGA-85— 8355
TEGA-85-8137
TCGA-B2-BAGE4

TCGA-B85-8368
TCGR-85-8219
TCGA-8E—8211
TCGA-AS—8529
TCGA-82-8186
TCGA-82-8889
TCGR-85—8412
TCGA-BE—B1ED

TCGA-BE—B237
TCGA-B6-B154
TCGA-B2-8821
TEGA-85-8157
TCGA-BE—-A145
TCGA-B2-8859
TCGA-B2-B823
TCGA-B82-B816
TEGA-85-8127
TEGA-85-Q156
TCGA-12-8619
TCGA-12-B616
TCGA-82-8116
TEGA-B2— 645
TEGA-85-Q125
TCGA-B2-BAARS
TCGA-BE-B155
TCGA-85-8338
TCGA-H2—-HEET
TEGA-G82- 0654
TCGA-A5-R35A
TCGA-BE—B147
TCGA-B2-8847
TCGA-H2-HELE
TEGA-82- 8855
TEGA-85-8375

Hit the help button to get
the color legend

Exon Array Expression

TCGA_GEM_Integrated
EGFREwIII wWt—predomninant

EGFRWIII wIII-ptedomninant

I I .
I N B TN N
1 1__miw W W VTl N
||
w1 W Tl N
L B0 IWNEN W 0 0l WV e
. _‘;§ _________IL L INIRCILEL ROR B 0l _I§l &
EGFRE point mutation
1 . | N I | .
Y | N NN N OO NN | N O NN WO
I NI ]| AN W
I I |E NN |EE N ..

Dare
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Integrated Data in “Pack™ View (Scroll to bottom to make the change)
Top row Copy Number +Somatic mutation+Methylation
Bottom row Exon Array Copy Number

‘ Alteraltion
s15 ||

EGFRvIIT wt—gredom inant
[SORT] T CiGA— 5 - BE4E _
[E]reom-es-ess7 | AT I—— EXOﬂArray
Hit “CONFIG” to as4 |
change the ece |m—

TCGA-BE—-a244
137 I._

background color [ ... | s

EGFRVIII wIII-predominant
TCGA-AS-BEE R 1 | 1
] —
TOGA-@5-8211 I._ I | — m
TCGRA-85-8522 I—m
ToGA-a2—61 6 | I _ﬂ m
TOGA-A2-AAES Pm
TCGA-AE—B412 Iﬁ m
TCGA-AE-A169 |.— m

EGFRE point mutation

TCGR-a5-g219 |

TCGA-G2-a 621 hm
TCGA-AE-B1ST I.—*m
TCGA—GE- 8145 _m
TCGA—82- 8859 I__W
TCGA—G2- 0625 M
TCGA—A2-8a1c M
TCGA-AE-a127 M

TG A — i — 1 1 | —

TCGA-12-8619 ﬁm
TCGA-12-8616
TCGA-G2-8116 I.m
TCGA— 82— 8845 IM
TCGA-AE-3125 Pm
TCGA-A2-BAa% I.m
TCGA-A6-8155 Lm

TCGA-B5-8390 1 1 W

Dane ciawh-test.nci.nib. oy 5443 L}I




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

%) Human chr7:55,054,21 43 524 - xxx - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

—
6 - c N |\h_]‘https:,l',l'cgwb-test.nci.nih.gov:B443,l'cgi—bin,l'hgTracks

mot ifs
[SIRT] TCGA—BE—BE4E mi
COH
TCGA-B85-8357
i’
TCGA-85—8244
TCGA-B85-8518 “ I "II
TCGA-B85-8554 “ I "Il
TCGA-85—8355 mi mnms
TCGA-BE—8137 mi [1]

TCGA-B2—- 8854

TCGA-AS—-AZER
TCGA-A5—-8219
TCGA-B5—B211
TCGA-AS—-A529
TCGA-A2-81 85
TCGA-B2—-a8 a3
TCGA-BE—A412

TOGA-B5—8169

TCGA-BE—B237
TOGA-B5—-0154

TCGA-B2-8821

TCGA-BE—-A157
TOGA-B5—0145
TCGA-B2-a8/E3
TCGA-B2-@823
TOGA-82-8816
TCGA-AG—A127
TCGA-BE—-A15E
TOGA-12-8519
TCGA-12-8516

TCGA-A2-8116

TOGA—B2— 0048

TCGA=-AG-A125

TCGA-B2-ERAS

TOGA-B5—-0155

. 2 20909020202 22— Wiinmnimiyw & W (e

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




. _ ________________________— =

“Dense” View that Shows Both TCGA data (Top) and the

Rembrandt Data (Bottom, no exon array) at EGFR locus

“Dense” View is Good For Cross-Project Comparison
position/search | chr7 55,064,218-55,242,524 [Ljump ][ clear | size 188,307 bp.

chr7cptt.2y [T EYETN W B EN-EN O BN BN N EN-- WET BN BN [ EEEas+EEE | |

=] chi T SS1aaaaa] S515aaae] EEFCEELTL
EefSeqy Genes
J Refzey Genes |

Human mREMAS from GenBank
Human mREMAsS = I-I I- III III II I I I H =” —I-
Vertebrate Multiz Alighment & FhastCons Conserwat i on (28 Spec es)

bl b |J|J.| A Il

T T

Mammal Cons J

TR I R W R U A TR N I

_J Fefseq Motifs

mot ifs H——HHH HH

TCGA_GEM_Intearated

AL LI R ERH

i

Fembrandt

move statt Click on a feature for details. Click on base position to zoom in around cursor. Click gray/blue bars on move end v

Cone cgwhb-test.nci.nib.govig443 (L




View Somatic Mutations from Multiple Projects with the
“Combine Tracks” Feature

oD c

Dane

I aerns=g ¥

Conservation
squish %

HPs (128
hide

L

Segmental Dups
hide A

|

motifs

!

dense

BCACTPrimer
[Me data-cht?)

COSMIC GEMM

i 7
ot L‘|_1'] ‘ https; ffogwb-test, nci.nib, govi 8443/ cgi-binfhaTracksrorg=Hurmandb=hg 1 8&position=chr 7;55053215-5524 7 - -

I[IILJH b

17-Way Cons

Ihide bt

=P Arrays
I hide v
Eepeathlasker

Ihide it

JenLabPrimer
”I hide
JESTLANTE

[Mo data-cht7)

COSKIC TungPritmer

I[IIL]H b

Comparative Genomics

17-"Way Mozt Cong
|hide  ~

Variation and Repeats

Hapldap SHEs
I hide v
Interrupted Epts

Ihide hd

Cancer Genome Workbench

I[IIL]H w
Cons Indels MmCf
[hide  ~

Hapldap LT Phased
I hide b

Simple Repeats

Ihide i

JenLak QCACPrmer
”Ihide b Ihide v
COSMIC OvaryPnmer COSKIC Owary
[hide v [hide v

COSMIC Tung

I[IIL]H v
D3V Struct Var
Ihide v

Self Chain
Ihide A4
T

hidle A

COSMIC GBMPrimer
[hide v

COSMIT BreastPrimer COSMWIC Breast

“hide v [hide ~ “hide v |hide  ~ Hhide v
TCGABCM GBMPrimer TCGABCM GBM TCGAWIBE GBMPrimer TCGAWIBE. GEM ~ TCGAWUGSC GBMPrimer
*hide v “hide v *hide v *hide v *hide v

TCGAWUGSC GEM TOGAGEC GEM ValidPrimer TCGEAGEC GEM Valid TOGA GEM Integrated Eembrandt
"1 hide  « | pack |+ "1 dense v "1 dense v
Combined
hide _ v

|dense v

I {Combine Tracksi I

74k

Click to set up option for

7

F=C0WE Track has items i current range

combining data from different

TOTT0q OT }

cgwb-test.nci.nih govig443 |

projects. Then make
“Combined” Track visible




Menu for “Combo”
Select Data from Different Projects/Groups

- -— =

Combine SNP Tracks

Select Any Combination of Projects to Create a Combined Track

*[] : COSMIC_Breast *[ : cOSMIC_BBM et
: COSMIC Breast COSMIC_GEM L] : COSMIC_Lung
" MR car = - COSMIC Lung
Y. " Catalogue Of Sanger Catalogue Of Sanger COSMIC
Breast Cancer Association Consoium = == = Catalogue Of Sanger COSMIC
COSMIC Yariations In Breast [Warnations 1n Glioblastoma —
: “ariations In Lung Cancer
Cancer fultiforme
=[v] . TCGABCK GEM
L1 : COSMIC Ovary COSMIC Ovary e [ L] : OCAC OCAC TCGABCM _GBh
Catalogue Of Sanger COSMIC Wariations n ) QCAC Familial Ovarian Cancer  (The Cancer Genome Atlas
3 Jenlab Lung Cancer Genes ? .
Clvatian Cancer Project Project by Baylor Caollege of
hedicine

F(E TCGAGSC_GBM “alid
TCEAGSC GEM Walid

“alidated Somatic Mutations of The Cancer
Genome Atlas Project Subrmitted by Genome
Sequencing Center

| Submit || Setail || Clearan |

*[v] : TCGAWIBR GBEM *[v] : TCGAWUGSS GBM
TCEAYIBR GBM TCGAWIUIGEC GBM

The Cancer Genorme Atlas  [The Cancer Genome Atlas
Project by Broad Institute Project by Washington University

" = Project has SMPs in the current range © chr?: 5505321 7-55243524

Selected the 3-TCGA projects that have putative mutations and 1 validated TCGA project

Done cgwhb-test,nci.nibgovi G443 |




After Picking the Combo, Make the Combined View Visible

’ Getting Started [y, Latest Headlines
SHOMTILEINA A
lhide v
Human mRINAs Human ESTs Non-Human ESTs
lhide e |hide v |hide v
Expression and Regulation
Eponine TSS TEBS Conserved OReginno
lhide v |hide v Ihide v
Fugu Chain Fugu Net Tetraodon Chain Tetraodon Net Chicken Chain
Ihide v lhide v |hide v hide v Ihide v
SNPs Self Chain
lhide v hide v
motifs TCGABCM CBMPAmel toGARCM GBM *  TCGAWIBR GBMPrimer* TCGAWIBR GBM *
| pack ¥ ’hide—v ;rdense ¥ |hide v |hide v
ICGAW'UGSC GBMPrimerTC GAWUGSC GRM * ICGAGSC GBM ValidTC GAGSC CBM B CI»IPrimerZCGAGSC GBM BCM
’hide v Ihide = ' dense v |hide - |hide v
- IargetALLCNA.&"v%OK . o~ Hit tjito{ilmkt.o select variation of interest
ik = . T Combine Tracks ]
s ttems i current range
Select the “Dense” mode and then v
D - . Tl I click refresh button. . =




) Combined Track Settings - Mozilla Firefox
Fil

the non-Silent Somatic Mutations

CGWEB Home Genome Browser
Combined Track Settings

Tutorial Help Log In

Combined CGWB Track

Display mode: | dense ¥ | Submit

Tracks)

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

proteinIng ¥ known [ Germiine ¥ Somatic [ DiseaseState

LPG CGWB "SNPMapping" Type (for Combined

[ intergenic [ UTE._ 5 ¥ missense [ silent [ intron [ TR 3 M frameshift 4] splice 4] exon ] nonsense ¥ proteinDel

Wiew table schema

Dane

FEX
. Use the “Dense” Mode for Combined Track and Select Only

cgwh-test.nci.nib.gov: G443 [

W




3 Human chr7:55,053,217-55,243,524 - 000 - Mozilla Firefox

File Edit ‘Wiew Higtory Bookmarks Tools  Help

i -
@ - oy Ih:]‘https:,l'll'cgwb—test.nci.nih.gu:w’:8443Il'u:gi—binll'hgTracks?Drg=Human&db=hg18&p05itinn=chr?:5505321?—55243524&1: 77 -Gl

by Laborat Fopulation Gen Mational Cancer Institute / Maryland - ba

Home Help Table Table Leg In
UCSC Genome Browser on Human Mar 2006 Assembly

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

crr el [T ENE TN W NN B O NN NETT BN B T FEEcos+4EEE | ‘

chiT7 51 aaaaa] E5158868] s52aaaae]
M Refseq Gene:
Refseq Genes | - - - ——H—=
ruman wrrms from - Click to view this novel
Humarn mREHAS H HH—-

vertebrate MUITiZ Alighment & FhastCor mutation Only found by

vt cons | | UL [ woesc | 1

| [

.+ Number indicates how many Retsed Motirs. AN 4 I+
T [0 =3 groups found this variation fompined CHWE Track ! = .
MAP [Be%5 It group S
zo% \ ~
Freguency 18% N\
az

He 1p 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 ] [ hide all ] [ add custom tracks ] [ configure l [ refresh ]

Tze drop-down controls below and press refresh to alter tracks displayed.

CGWB CGWB Variation Genotype CGWB uUcsc Gene Sorter DNA PDFIPS Help

Done cowh-test.nci,nibgoy: 5443




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]
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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)
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