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* gnomAD
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* TCGA

e NAYT / LAXRELFRIELREDTIFENRIERZIEHEIT A7 0 27 b, GDC Data
Portal# 8 U CTCGAT — X DIRZRE, 74X, XyvO—FK, BELSFEHATE S
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gnomAD

«  gnomADIE. EERBEADEIEHIRINE
BEFEDT—ER—XTHY, FEE

g nom A D FECERICHT 3 LEABHRE RT3
A “ ‘ . . Bh3 NECEROEEFEES R TN,

RERS = o v TR AERE L TSk
BT—ZPNEINTWD

Genome Aggregation Database

gnomAD v4.0.0 v Search by gene, region, or variant ]
o « F5EMIE. ERLEEOERFERE
> N N bal — >
¢ Download gnomAD data EO)/\ U L—>3 /%Eﬁﬁ¢ L’\ %ﬂ‘g%?
* Read gnomAD publications LY T&_% ha?)) B@ﬁ’@ % §$ﬂﬁ’§_ AZLTHAH o
¢ Find co-occurrence of two variants .
EREBEEDEREZF/ET 21O DEELE
Please note that the gnomAD v3 genomes are now part of gnomAD v4. For more information, see E’E & LT Eﬁ%% ,@ E/HEIIJ% E ﬁ\iéﬁﬁ L TuLy %
"Should | switch to the latest version of gnomAD?"
Examples — "B f— 2 gy g s 73
. Gene: PCSKO * gnomADD T — XL, BEFCT / LT
o Transcript: ENST00000302118 ICIEETARE. BERE. EohT >t
e Variant: 1-55051215-G-GA — _ b — ~ o SN
* Structural variant region: 19-11078371-11144910 7—IlE 5T, BENGREEDEECHM
* Copy number variant region: 19-11078371-11144910 ICETAEERIERFEE >TSS

e Mitochondrial variant: M-8602-T-C

https://www.icrwéb.ip/
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NOMAD
A AA

Genome Aggregation Database

=

csvIZ CBRAFR A D ZEE % (2)Val600Glu % & 37
XJvA—KFd5Z2EHTESD
I Val600Glu I

The table below shows the HGVS consequence and VEP annotation for each variant's most severe consequence across all transcripts in this gene. Cases where the most severe consequence occurs in a non-MANE Select transcript (or
non-canonical transcript if no MANE Select transcript exists) are denoted with +. To see consequences in a specific transcript, use the transcript view.

Exomes SNVs O Filtered variants @
Genomes Indels Display neighboring variants

ploF only |&J Missense/ Inframe indel only [[&] Synonymous only |

Other only | all| @

- N
[ Export variants to csv | ( [ponfigure table

Only variants located in or within 75 base pairs of a coding exon are shown here. To see variants in UTRs or introns, use the region view.

gnomAD v4.0.0

BRAF

® Download gnomAD data

® Read gnomAD publications

BRAF
BRAFP1

DI FRZR IZBRAF & AN R

e Find co-occurrence of two variants

- HGVS € VEP. i LeE G Flags
7-140749119-T-G €2112+168A>C @ intron 2 594864
7-140749120-A-T E €2112+167T>A @ intron 1 145584
v } 7-140749122-C-T B €2112+165G>A @ intron 35 766296
7-140749123-G-A E €2112+164C>T @ intron 20 774278
7-140749123-G-C €2112+164C>G @ intron 2 622154
7-140749123-G-T B €2112+164C>A @ intron 2 622154
7-140749126-T-C €2112+161A>G @ intron 1 663124
7-140749213-T-C (NG c2112+74A>G @ intron 3 1590714
7-140749214-A-G E €2112+73T>C @ intron 1 1438600
7-140749218-C-T (€] €2112469G>A @ intron 1 620664
7-140749220-T-TA €2112+66dup @ intron 1 826008

BGwa.007- ¢ By LA WL

Please note that the gnomAD v3 genomes are now part of gnomAD v4. For more information, see
"Should | switch to the latest version of gnomAD?"

SNV: 7-140453136-A-T(GRCh37) [ copy variant 1D | [ Gene page |

Allele Number
Allele Frequency.

Grpmax Filtering AF @
(95% confidence)

Exomes

1
251260
0.000003980

Genomes Total

1
251260
0.000003980

Genetic Ancestry Group Frequencies @

Genetic Ancestry Group

Allele Count

External Resources

o dbSNP (r5113488022)

 UCSC

o ClinVar (13961)

* ClinGen Allele Registry (CA123643)

Feedback

Report an issue with this variant

Number of

Dataset | gnomADv2.1.1 +

gnomAD v2.1.1 TI&EZR L TH 5

140426222 140439597 140443159 140454060 140477891 140482970 140494335 140501410 140508721 14054736 140624578

Val600Glu

Exomes SNVs
Genomes

O Filtered variants @
Indels Display neighboring variants

plof only |@ Missense / Inframe indel only [I&] synonymous only [ other only | (all) @

[ Export variants to csv | ( Configure table |

(EED Only variants located in or within 75 base pairs of a coding exon are shown here. To see variants in UTRs or introns, use the region view.

The table below shows the HGVS consequence and VEP annotation for each variant's most severe consequence across all transcripts i this gene. Cases where the most severe consequence occurs in a non-canonical transcript are
denoted with . To see consequences in a specific transcript, use the transcript view.

» South Asian

» African/African American
» Admixed American

» Ashkenazi Jewish

» East Asian

+ European (Finnish)

» European (non-Finnish)
» Remaining individuals
XX

XY

T DOERIZ1IOE —

34528

10076

18392

21638

113638

6124

115468
135792

Variant D, + Seurce HeVs ¢ VEP. LoFCuration  Clinical Significance  Flaas Allele Count
7-140453087-G-T BE p.Ser6165er @ synonymous Likely benign 5 282642 1.77e-5 0~
Allele Freauenc: 7-140453098-A-G [E] pleu6i3leu @ synonymous Likely benign 2 251288 7.96e-6 0
7-140453101-G-T p.GIn612Lys © missense 1 251260 3.98e-6 0
00032 7-140453102-T-C p.GIu611Glu @ cunnmmnie . 81296 3.98e-6 0
0000 7-140453108-C-A 8 p.GIn609His N 7.96e-6 0
0000 7-140453115-G-C (€] p.Ser607Cys — t W 3.98e-6 ol
. 7-140453118-C-G (€] pGly606Ala V . . \ / 3.98e-6 0
0.000 7-140453118-C-T @ P.Gly606Glu 3.19-5 0
0.000 7140453134 7-C p.Lys601Glu l 3.98e-6 0
I 7-140453136-A-T | D \/ 3.98e-6 0
s 7-140453138-T-C p.Thr599Thr 3.98e-6 0
0000 7-140453146-G-A [E] plLeus97Leu 3.98e-6 0
e 7-140453170-T-C 8 p.Thr589Ala © missense 2 251194 7.96e-6 0
0000
0000007364

(v2.1.1 & v4.0.0lF R > L

7
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gnomAD CIEIZFABAE B AL &N TE S

rs334% IR 32

SNV: 11_5227002_T_A(GRCh38) { Copy variant ID | \ Gene page | Dataset | gnomAD v4.00 ~ |@ N :E 7 |:I t / S (H bS)
\cbh /— ~ ~ N
. HBBELEFD I RtV RE
. ges &;ames otal External Resources
un 2335 1937 272 ' SS:?:P {is23) i (FS334; H B B C. 20A> T;
o o 0.Glue-Val) |- & 2 BE A~

Local an

more informat

TR JLDOH 2

0.05474 0.04189 Q.04816

u “(95% : e oe: ; ........... 40 S T __E 7\\ I:l t\\ \/ . ;_J_ :Ej: _RL 0)4*

RETCIEBEEOHARMERE
T UL e BREREEAROK M52k IIT—A~T
! b — J TR B B

[ gnomAD | HGDP  1KG  Local Ancestry

Genetic Ancestry Group ele Coun ele Number Number of Homozygotes Allele Frequency,
I » African/African American 0.04949 I

\Y

» Middle Eastern 23 6052 1 0.003800 .>'< H bS 7& 1§IJ - ﬁ\T' j—\ 7’—__ 7f)§\
» Remainin g 216 62392 2 0003462 u —

Admixed American 199 60018 1 0.003316 /7'_]§ E 9:':] .j_ _:E_ j:_[_ 75\ 75\ /\J %

South A 81 91040 0 0.0008897 A > K

» European (non-Finnish) 46 1176872 0 0.00003909 y—'— (/— Fﬁ j/) % i %) 57 L \

European (Fi h) 0 64018 0 0.000 IE — 9& 7M_ :I

Ashkenazi Jewish 0 29584 0 0.000 % S D *L %

East A: 0 44854 0 0.000 Z— b

Amish 0 912 0 0.000

B2 = Allele Number/2 = 37,454

~ 7 O%4 = Allele Count — 2 x Number of Homozygotes = 3,635
ERAREESENDOI = ©EHE - ~7T O£ — Number of Homozygotes = 33,783

FE | T | TA =7 4= TA Y LY FET
13 i M/\ T 4 P,

- TOHAFMERA LY A7) hZ

33,783 3,635 |

https://www.icrw%b.ip/




COSMIC

Catalogue Of Somatic Mutations In Cancer

Projects " Data ¥ | Tools V‘ News V¥ | Help ¥ About V‘ Genome Version ¥

COSMIC v98, released 23-MAY-23

COSMIC, the Catalogue Of Somatic Mutations In Cancer, is the world's largest and most comprehensive resource for
exploring the impact of somatic mutations in human cancer.

Start using COSMIC by searching for a gene, cancer type, mutation, etc. below.

A-UK, Campbell SEARCH

COSMIC News

(_\ Topographical features in the genome and how they're help

In a special guest-edition to our blog, Dr Burcak Otlu from the
through the new topographical analysis data being added to C
paper! More.

Projects

COSMIC is divided into several distinct projects, each prilsenting a separate dataset or view of our data:

cosMIC
The core of COSMIC, an expert-curated databage of somatic mutations

Cell Lines Project
Mutation profiles of over 1,000 cell lines used iff cancer research

COSMIC-3D
An interactive view of cancer mutations in the dbntext of 3D structures

Cancer Gene Census
A catalogue of genes with mutations that are djusally implicated in cancer

Cancer Mutation Census
Classification of genetic variants driving cance

Actionability,
Mutations actionable in precision oncology

ololeloJole)

Data curation

@ Gene Curation — details of our manual curation profess
% Gene Fusion Curation

details of our curation procflss for gene fusions
information on the annotatiof} of genomes
4 Drug_Resistance — curation of mutations conferringlirug resistance

% Genome Annotation

@ Mutational Signatures — a census of mutation signgfures in cancer
@ Actionabi

=
RIRIR
« BIxTF%

. fHBIE% (COLO-829)

. TE

PR

e 7O 7 K
BREADLTHEETE

Sir Professor Mike Stratton

As he prepared to step down as director of The Sanger Institu'
we reflect on his fascinating career, his role in the early days ¢

ysteries, myths, and in skin cancers; highlightil
To celebrate COSMIC v98's release, we took inspiration from o
plethora of rare subtypes of skin cancer and bring you three tt

—/

Tools

@ Cancer Browser — browse COSMIC data by tissue type and histology
@ Genome Browser — browse the human genome with COSMIC annotations
4 GA4GH Beacon — access COSMIC data through the GA4GH Beacon Project

Help
4 Downloads — data that you can download from our SFTP site
4 Documentation — view our help documentation

4 FAQ — a compilation of our Frequently Asked Questions

@ Release Notes — information about the latest COSMIC release
@ Licensing — information about our licensing policy

%

COSMICIE., AAICEBITHEMZEREDEE
ZOENICRBRT AT —4R—=-X
cosMICv86 (2018488) (1L, 26,000L4 t
DX BUNE I NT/-1.48 AU EDES Y
Y hTZY ., KeB A A—T 4 VI E
ERSEFnNTnd
FEETOF2L—Ya vtk REEBE
NHERIN, FEI—T 4 VI EEVCELETR
HRE. DAZRET B2EEEAHZXLE
o7

COSMIC-3DICHEWTIE, X NI BEEARD
2 R0 EE EERETRERT DHEENIR
HEahTtun?

Cancer Gene Census (CGC) TlZ. 719D H A
@P?%N—Eﬁ?t%wﬁﬁﬁﬁ%%it
O, DNAFEICARRI R —ILEm>TWA

https://www.icrw%b.ip/



BRAH SEARCH

% Catalogue Of Somatic Mutations In Cancer

COSMIC search results

Your search term "BRAF" was an exact match for the COSMIC g%
A search of the whole COSMIC database returned results in 5 se abase. More...

Genes (6 hits)

Show [10 v | entries

Mutations (8284) Cancer (132) Samples (250) Pubmed (1660)

Gene A Alternate IDs Tested samples
BRAFE BRAF,ENST00000646891.1,BRAE.. 332083
BRAF_ENST00000496384 BRAF_ENST00000496384,ENST00000496384.7,BRAE.. 332083

Gene
BRAL .
Gene view
The gene view histogram is a graphical view of mutations across BRAF. These mutations are displayed at the amino at
the histogram to highlight the region of interest, or by using the sliders in the filters panel to the left. Show more
External links 553379 T 10T ™ 700 =TT 300_ ™ -400 mEm SUT ™ -GOD T 1] 700F i m;);:aggiﬁﬂ
Drug resistance ¥
Tissue distribution
Mutation distribution
CTEE— -
Searc
| Search COSMIC. ol
Amino acid
Filters
Pfam No Pfam annotations found
Show advanced filters
=
Range show.input fields Complex
| 3 -
55 4
Insertions J
Coordinate system o dl |l A .1 [= - I' T
® Amino-acid Deletions T
O cDNA B2
P —— owean| | [ ] 1] | | \
| Apply filters || Reset filters 5 -
CNV Loss
122 4
646 -
e —
o
Under Expression|
oo
Hyper Methylation
Hypo Methylation
L S T
100 200 300 400 500 600 700

Overview

DORIIED

R 327X T”BRAF & 18

@62ty FTBHA

FERD

“exact match for the COSMIC gene BRAF”
=7 )y

(3DBRAFDEFR—Z# S

I5H

Gene View

Overview

External Links

Drug
Resistance

Tissue
Distribution

Genome
Browser

Mutation
Distribution

Variants

References

%II

B

BEATDEERNZ— X2 DEEZRT

T/ LMIE, YT BEEYEFEOELRER

Census gene, Curated gene. Hallmark gene Td % H&H
3IDBELFMA~DY o N— b F—EETF. BLFEE
RIS ZE T 5 EEH

MDONRAF A T H+<T 407 AWER~DY > 7

5]

TERICBET 2 1FW

BLEFHNELDEBCEOEREREREL TWEART

T/ L EDMERREFERNICET

RAZEDFERECDHICBET 515K,

N

ZEBICET 21ER
FR S NI ER D5

1
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OERH 5% K7 v 7 LiLK (2 BRAF|Z Census gene, Curated gene,
Hallmark genelZ 3% &9 %

Gene Overview
BRAF Gene' view This section gives an overview of BRAF, along with links to any relatedffata and resources.
The gene view histogram is a graphical view of mutations across BRA‘These mutations are displayed at the amino acid level across the full length of the g @’-Censuﬁgﬂﬂe E Curated. gene =1 ouaﬂm_aﬂgg_en_e
the histogram to highlight the region of interest, or by using the slidef in the filters panel to the left. Show more
——COSTITC Jee  ERAr (e T
External links 55337- 595 5% 597 598 599 600 601 602 max; 66337 Genomic coordinates 71 ANTPNAAS 4ANADANDS [nanabhe chend)
v

Tissue distribution Smonvins H I | k % l) (Y
cosmrc30 allmark gene 7% S Y

E
d
Variants Substitutions
References
E
v

p-V600K (c.1798_1799delinsAA)

Position: 600
Mutation count: 749

Reset page

Search

Search COSMIC. 0

Amino acid = E—CE— L A K Number of samples 332083 unique samples

Filters 58472 unigue samples with mutations
T T T Pfam No Pfam annotations found

Show advanced filters Alternative transcripts BRAF ENST00000644969, BRAF ENST00000288602, BRAF ENST00000496384, BRAF ENST00000469930

4

Range show.input.figlds Sequences You can see various sequences for this gene:

Sasd | cDNA (ENST00000646891.1)
3 L Protein (BRAF)
) & Transcript and protein aligned (ENSTOO000646891.1+BRAF)
2 Insertions E
Coordinate system 0 - Gene fusions BRAF is involved in 17 fusions, with the following genes:
® Amino-acid Deletions E KIAA1549 ENST00000440172 (613 mutations in 1395 samples)
O cDNA % FAM131B (6 mutations in 107 samples)
[ Apply fiters | Resetfiters CNV Gain I | SND1 (6 mutations in 11 samples)
NV Lzss AKAP9 (4 mutations in 292 samples)
121

a2 RNF130 (2 mutat.inns. in 96 samples) / \0 _ I\ _j_ - i%ﬂ_{i %
- T :

0 CLCNG (1 mutation in 96 samples)
Lok B GNAL1 (1 mutation in 96 samples)
MKRN1 (1 mutation in 96 samples)

CEP89 (1 mutation in 38 samples)
Hypo Methylation LSM14A (1 mutation in 38 samples)

Hyper Methylation

595 596 567 508 599 600 601 602 GATM (1 mutation in 11 samples)
HERPUD1 ENST00000300302 (1 mutation in 11 samples)
ZSCAN30 ENST00000333206 (1 mutation in 11 samples)

BETFERA BRI BT 5 EH

ity data Mutations in BRAF are associated with altered sensitivity to the following 31 drugs:

FR-180204 @ vX-11e ®@,Camptothecin @
Show all

9 ,f 7° EEHH See all drug sensitivity. data® for BRAF,
Census gene Cancer Gene Census (CGC) (ZEIRDELT
COSMICDF 2 L — X —IC & Y BHRINT-BIEF. %
Curated gene \Ls Ny S ST DD [~ o =
HLAWELRTFIIMDBXYT / LT A FHRICHXE
Mouse gene NIV RADEBETHABELFEINZEERTF
DA DEREIZET 5 10EDKFIE(Hallmark) ICH 7= %

Hallmark e —
allmark gene .o~ -

Drug sensi

11
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o proliferative
signalling

y and

Suppresses

J

ARV

o g escaping programmed cell death

knock-down induces apoptosis in melanoma [Pubmed] %g B-raf
signalling protects melanoma cells from anoikis, which is induce
by knock-out of BRAF [Pubmed] # jl'-::ﬁjji U \/ 7

proliferative signalling

increased phosphorylation of MAP2K1/MAP2K2 by BRAF directs
cells towards proliferation rather than differentiation [Pubmed] #

BRAF|Z [proliferative signalling] & [escaping programmed cell death] (2%

MDONAF AV THTT 47 AWNER~DY » 7

External links

Links to bioinformatics resources that are related to BRAF.

OMIM 164757 %

Transcript ENST00000646891.1 %

Genome Browsers Ensembl ¥, ucsc®
Copy Number CONAN
NCBI Entrez Gene 673 &
CCDS CCDS5863.1%
UniProt n/a
Pfam n/a
Atlas Genetic Oncology BRAF#
HGNC 1097 %

https://www.ic%h%b.ip/



Drug resistance

This section shows the drugs associated with BRAF resistance mutations. In the tabs below you can see any other genes that have resistance mutations

Alternative transcripts are also displayed here for genes where reported resistant mutations are not located on the canonical transcript but are on the alt
genomic position on both the canonical and alternative transcripts or on overlapping genes and/or fusions and share a COSM id.

You can change the list of drugs that are used to filter data in the panels below; click the name of a drug to toggle it on or off, then click "Update drugs".

Dabrafenib

[ s 22 o
ocan o] AP BT % IR LIE L CTUpdate drugs, Update genes %

Uy IFTHETDTTT7HAEHRIND
Mutations ’E

For each of the selected genes and selected drugs, this histogram shows the number of samples with a particular resistant mutation. You can change the
to toggle it on or off, then click "Update genes".

[CDKN2A_ENST00000304494 [KRAS| [KRAS ENST00000311936| (MAP2K1| MAP2K2| [MAP2K2 ENST000003¢

Update genes

Number of Samples E T:\ Lj:

—— Dabrafenib =
- n.2(c.139-2_1314+7dal)

1 | | Vemurafenib
o [ I~ 4 2BRAFDZERICEI L <.
o | AR & 7 OBEE T

S—,y ShTuz

°
N
=
(=2}
o]
3
2
o
S

BRAF : p.? (c.505-?_1140+?del)

BRAF : p.? (c.981-2_2del?) -

https://www.ic:rkN?e’b.ip/
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Tissue distribution

=

BRAFDRZE XA 7DDt %# T

The table shows the distribution of mutations across the primary tissue types that are curated by COSMIC. Histograms show the percentage of mutated samples for point mutations, CNV data and gene expression data. Moving your
mouse over the histograms will show additional data. The number of samples tested on this page include samples from the targeted and whole genomes/exome resequencing where all the protein coding genes have been screened for

mutations.

You can see additional information about the data presented here in the help pages.

Show [All v] entries Search: |
Tissue Point Mutations Copy Number Variation Gene Expression Methylation
: % Mutated Tested Variant % Tested % Regulated Tested % Diff. Tested
Methylated
Adrenal gland 1174 267 - 79 -
Autonomic ganglia 1620 - - -
Biliary_tract 3335 = =
Bone 1310 - - -
Breast 10855 1492 — 1104 &
Central nervous system 9609 1035 — 697 -
Cervix 1756 299 = 307 -
Endometrium 5081 586 — 602 -
Eye 1621 - -
Fallopian tube 8 - = =
Female genital tract (site 54 = E -
indeterminate),
Genital tract 530 - - -
Haematopoietic and 25191 661 = 221 -
lymphoid
Kidney 3716 995 = 600 513
Large intestine 95723 718 — 610 281
Liver 3270 663 - 373
Lung 30897 1006 r— 1019 717

https://www.ic%l\'/véel-b.ip/



Variants

AN D — EX
Mutations | Fusions ‘ ‘ CNV & Expression ‘ ‘ Methylation BRAFR/ ~ E’

This tab displays a table of mutations for the selected gene. You can see more information in our help pages.

entries Export: Search: ]
Position (AA) = Mutation (CDS) Mutation (Amino Acid) Legacy Mutation ID @ Count Mutation Type

592 c.1773 1793dup p.I592 A598dup COSM6979209 1 Insertion - In frame

594 C.1779 1780delinsGA p.D594N COSM211600 1 Substitution - Missense
594 c.1780G>A p.D59%94N COSM27639 80 Substitution - Missense
594 c.1780G>C p.D5%4H COSM144576 3 Substitution - Missense
594 c.1780G>T p.D594Y COSM6928839 3 Substitution - Missense
594 c.1781A>C p.D594A COSM1583010 5 Substitution - Missense
594 c.1781A>G p.D594G COsSM467 141 Substitution - Missense
594 c.1781A>T p.D594V COSM466 6 Substitution - Missense
594 c.1781 1798dup p.D594 T599dup COSM26504 1 Insertion - In frame

594 Cc.1782T>A p.D594E COSM1121 4 Substitution - Missense

Showing 1 to 10 of 164 entries First Previous \Z! 2 3 4 5 17 Next Last

References
This section shows publications associated with BRAF. You can see more information in our help pages. -
BRAFZZICEIFT 2 7 7LV R
. R FL - 9& )
entries
Reference Title Author Year * Journal Status COSMIC Pubmed
BRAF and RAS mutations in human lung cancer and melanoma Brose MS et al 2002 Cancer research;62(23):6997-7000 Curated COSP5705 12460918
Missense mutations of the BRAF gene in human lung adenocarcinoma Naoki K et al 2002 Cancer research;62(23):7001-3 Curated COSP5706 12460919
Mutations of the BRAF gene in human cancer Davies H et al 2002 Nature;417(6892):949-54 Curated COSP5661 12068308
Similarity of the phenotypic patterns associated with BRAF and KRAS mutations in Yuen ST et al 2002 Cancer research;62(22):6451-5 Curated COSP5697 12438234
colorectal neoplasia
Tumorigenesis: RAF/RAS oncogenes and mismatch-repair status Rajagopalan H et al 2002 Nature;418(6901):934 Curated COSP5680 12198537
A genome-based strategy uncovers frequent BRAF mutations in melanoma Eﬂol!&ck F")ig and 2002 Cancer cell;2(1):5-7 Review COSP7984 12150818
eltzer

Absence of BRAF and NRAS mutations in uveal melanoma Cruz F et al 2003 Cancer research;63(18):5761-6 Curated COSP7978 14522897
Abslence of BRAF gene mutations in uveal melanomas in contrast to cutaneous Edmunds SC et al 2003 British journal of cancer;88(9):1403-5 Curated COSP7983 12778069
melanomas
Absence of exon 15 BRAF germline mutations in familial melanoma Lang J et al 2003 Human mutation;21(3):327-30 Curated COSP5725 12619120
Absence of mutations of the BRAF gene and constitutive activation of extracellular- Weber A et al 2003 Laboratory investigation; a journal of technical methods and Curated COSP8379 14691295
regulated kinase in malignant melanomas of the uvea pathology;83(12):1771-6
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COSMIC — Cancer Browser

fB#8 — histologyZ & IC, COSMICT —X %7/ L7727 FTR%

COSMIC kv ZEIE®D X = 2 — [Tools] - [Cancer Browser] 7%&#iR

Cancer Browser

GRCh38 - COSMIC v98

This tool allows you to browse COSMIC data by tissue type and histology. Start by choosing at least a tissue type, optionally narrowing your selection to a specific sub-tissue, histology and sub-histology. Use the filter boxas in sach column to find the tissue/histology

term that you need. Finally, you can also choose to filter your results according to the type of screen used to generate them. When you have made your tissue, histology and filter selections, press "Go" to see the available data.

Tissue selection

Sub-tissue selection

Histology selection

Sub-histology selection

Filter by screen type: \W'\cﬂe genome screens \Targeled screens\

Type to filter | [Tyee to filter | RTvpe to filter | [vpe to filter

Adrenal gland (2571 / 11139) a | Include all Include all Include all

Autonomic ganglia (1776 / 8es7) . Conjunctiva (154 / 661) Other(o/1) Neoplasm of the pigmented ciliary epithelium (0/1)
Biliary tract (3s40/ 10663) Extraocular w/ 1) Reactive retinal astrocytic tumour v/ 4) NS @177/ 356)

Bone (2406 / 10/12) Lacrimal gland (1/2) Retinoblastoma (1171 352)

Breast (16480 / 60334) NS (9/ 105)

Central nervous system (17500 / 65168) Orbit (67 12)

Cervix (1221/ 10078) Retina (117/ 357)

Endometrium (s073 / 21538) Uveal tract (1411/ 3611)

Eye (1698 / 4769) ¥

Genes

Top 20 genes Genes with mutations u Genes without mutations

R

Gene name (frequency)
RA1 (45 %)
DCOR [NSTO0000342274 (13 %)

esults

o

o

o = :
M Dietribot

o

This tab shows the top 20 mutated genes by tissus. Read more on our help pages.

Top 20 genes

BE1 ENS 526007 (3 %
By oo

x

B samples KEAS ENSTO0000557334 (18 %)

Reset pags

. KIAS CNST000005: 18%)
Your selections:

Eye (1698 / 4769)

BCOR EN: 2%

COR EN: %
»Retina (117 / 357) BCOR 16330 (2 %)

» Include ell
»NS (117 / 356)

v
BCOR _ENSTOO0000378455 (2.%)
PIK3CA(4%)

PIK3CA ENST00G00643187 (4 9
1 10377735 (25 %)
ADGRV1 ENSTO0000645211 (25 9
CONC ENSTOD0003! 5 %)
CCNC ENSTO0000627680 (25 %
CDA0DLG (25 %)

ZNESIT (25 %)

CCNG (25 %)
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® samples with mutaton ™ All samples

Include census genes in the plot.
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Genome browser CSNP & B R # RS B 7=

Genome browser

The genome browser shows COSMIC annotations for this gene in a genomic context. Show more

Available Tracks

K filter by text

COSMIC ~ File View Help

20,000,000

40,000,000

60,000,000

80,000,000

Note that you can also view the
genome browser in a separate page.

©D Share

100,000,000 120,000,000

() GRCh38 (reference Sequence)
¥ Genes

Cosmic Genes

() Ensembl Transcripts
([J Non-Coding RNA

(] Regulatory Features
[ miRNA

¥ Variants

(J Copy Number

[ Deletions

() Gene Expression

([ Insertions

() Methylation

[[J Non-Coding Variant

SNPs (noise reduction filtering)
(] Structural Variants
Substitutions

(] dbSNP b150

Mutation matrix

IS Q Qo Q 12| + [12:25221297..25262203 (41 Kb)

Go | &

25,225,000

25,237,500

25,250,000 25,262,

Cosmic Genes

| 3¢
AC092794.2

~
KRAS_ENST00000556131

Substitutions

SNPs (noise reduction filtering)

-

-

LER)

| o
KRAS(c.-9C>T;p.?)
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Mutation matrix
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This tab shows the correlation plot between the top 20 genes and samples.

Please change data type to redraw the image Total
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OncoKB

Bm Levels of Evidence Actionable Genes Precision Oncology Therapies Cancer Genes APl / License About News FAQ Q &8 Account~

Welcome to OncoKB

MSK's Precision Oncology Knowledge Base
An FDA-Recognized Human Genetic Variant Database*

820 7536 136 136

Genes Alterations Cancer Types Drugs

Search Gene / Alteration / Cancer Type / Drug / Genomic Variant ®
Therapeutic Levels Diagnostic Levels Prognostic Levels FDA Levels
N L —
o Level 1 o Level 2 o Level 3 0 Level 4 ® Level R1/R2 EEMERICEET S
FDA-approved drugs Standard care Clinical evidence Biological evidence Resistance S =N >
N
51 Genes 24 Genes 35 Genes 27 Genes 11 Genes I t T / Z [/ )l/

OncokBlE. AWABREICELWTIHEDELTFEEICET 2EANBIBER IR T 2155

O —X

BEOEEODFHEICEOSVT, HEDELTFERD & DREE AR %ﬂ%%z%#
Z 5 L. FDAEGRECEARFBE OIFHR « & O CEMCHRE ICIRME T

OncokBld. FBEDBEEEZ T R—FL. DABREDERL & E\+TK7&ETE LTW3

https://www.icgf/v%b.ip/
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OncoKB: v 8| CTBRAF CIe

Annotated Mutations in MSK-IMPACT™ Clinical Sequencing Cohort (Zehir et al., Nat Med 2017) Cancer Types with BRAF Mutations ®
Y-Axis Max: CEED | 313 legend® &
VBOOE/K/R and 1 more 40.0
313 .
g g 300
k] 8
g © 200
— o
w N
< 10.0
3 a
o
* o o
0 . o LX) L3 ®se o o o ® o o oo o o 0GEe o [ X] . . 2l OO A DS A A Gl R G &S,
%) % % .
Q7% oy OF 29,2605 00 0y [SNSONE
9O VG NC S O, S, Cop 0%, %,
0 200 400 600 76633 S Q%(,;’t,gs//?’oo:%g’ o, O“@/’%f"o;;%;’%s
’ "”’Z%é " 0y, RAS
- " . [
& 132 Oncogenic @ 4 Resistance @ 45 Neutral & 23 Inconclusive ”%;%&r %
Annotated Alterations Therapeutic Diagnostic FDA-Recognized Content
A list of the cancer type-specific BRAF alterations that may predict response to a targeted drug and the corresponding OncoKB™
level of evidence assigning their level of clinical actionability.
Search ...

If you notice any mistakes or omissions, please reach out to us. &4

Levelw Alterations “ Level-associated cancer types @ “ Drugs
® ve00 Erdheim-Chester Disease Vemurafenib
(1) V600 Melanoma Vemurafenib + Cobimetinib +

Atezolizumab

(1) V600E A All Solid Tumors (excluding Colorectal Dabrafenib + Trametinib
Cancer)

(1) V600E Anaplastic Thyroid Cancer Dabrafenib + Trametinib

(1) V600E Biliary Tract Cancer, NOS Dabrafenib + Trametinib

ITET VXL NI =Levell (FDADEED L 7-ZH (I
BOT-NAF~<—H—)T. V60OZEERFBHED X 7

“ Citations  Description

2 & Citations?!| &z < 7 X
Atezolizumab, vemurafenib, and / j— _/Q_—a— % é: I E\

cobimetinib as first-line treatment for

unresectable advanced BRAF(V600) — N
mutation-positive melanoma ] / Z O) E E .ﬁﬂi 75\ II Il EE
(IMspire150): primary_analysis of the

randomised, double-blind, placebo- —g— %

controlled, phase 3 trial.

Gutzmer R et al. Lancet. PMID:

2020 32534646 v

XJ 9 B FDAD
J ==X L

T | Vemurafenib + Cobimetinib + Atezolizumab | 7B %)

2
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OncoKB: Cancer Gene List

OncoKB®D”Cancer Genes” ') X M ZX 7O — K TZE 35
D7y

onCKBm Levels of Evidence Actionable Genes Precision Oncology Therapies Cancer Genes APl / License About News FAQ Q @& Account~ @ :

OncoKB™ Cancer Gene List @& >ao— K —

1130 genes, last update 11/13/2023

The following genes are considered to be cancer genes by OncoKB™, based on their inclusion in various different sequencing m~~nnlc thna Canane [@ialalelald [Sialale
Census, or Vogelstein et al. (2013). Cancer Gene Census
— NP . g —
OncoKBIZ & %48 Tierl B{=F

Gene “ OncoKB™ «|Oncogene/TSG MSK-IMPACT™ MSK-IMPACT™ Foundation Foundation Vogelstein et | [Cancer Gene Census | # of v

Annotated ® ® Heme ® One One al. 2013 ® Tier1 ® Sources

CDhx ® Heme ®
N N o N
ABL1 ® v Oncogene Z \ -7 1)~ . 7
i@ NAT/ L7RA7Z 740> Vogelsteln et al.(2013)
N = PRI EASN

AKTT ® v Oncogene 7!‘5&5_ To -jl'/% éﬁj@«{j{ ,E, j’ 'O ;f/Lf— {K% 7
ALK ® v Oncogene v v v v v v 7
AMER1 ® v TSG v v v v v 7
APC ® v TSG v v v v v v 7
AR ® (V4 Oncogene v v v v v v 7
ARIDIA ® v TSG v v v v v v 7
ASXL1 ® v TSG v v v v v v 7

ATNA I\ 2 gl ot o P> 4 P 4 P 4 P 4 P 4 P> 2 >

REL Fé@ﬁﬂj%m TV bR a— KT 3I2F, BREEDHY)D
M\%(;&%E"ﬁ@“é: K HHEALBEFECIESEH CHRE AR AR INT)
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NATIONAL CANCER INSTITUTE (g% s . £ " - .
& H Projects 4% Exploration & Analysis £ Repositol
m GDC Data Portal Sl © Proi o= 5 RAnASiS: = Reposion;

Harmonized Cancer Datasets

Genomic Data Commons Data Portal

Get Started by Exploring:

I§ | Projects %% | Exploration @ | Analysis

Q eg.B

Exploration & 3.8

Data Portal Summary pataRelease 38.0 - August 31, 2023

PROJECTS PRIMARY SITES CASES

82 & 68 & 88,991

FILES GENES MUTATIONS

(91,003,747 822,588 4 2,903,037

The Cancer Genome Atlas (TCGA) |Z. 20064
M54 F - 7=-NCl (National Cancer Institute)

& NHGR (National Human Genome Research
Institute) DIE 7O =7 b

07077 LTIE, 3BEEICKSHDAED
20,000 FDREFENAENIGTDESY T
Ih oDy /) L, TS/ L, b7V RT)
T =L EDT—EIBFTEINTWNS

DT —XIIEEICHADZHT. BE. FIHEE

HomEmEico2EA->THY, ETHHERO
SAZTATHHATZSEHICHE->TWS
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TCGA-LUAD (Lung Adenocarcinoma) & TCGA-COAD (Colon Adenocarcinoma)

ICDWTERANRNTHAD

NATIONAL CANCER INSTITUTE
GDC Data Portal

m @& Home [ Projects QEANMIGCIEISMM <& Analysis £ Repository

H &)Y |ZCensus gene D
RENDE D!
v Search Cases @ moTW5
Q  e.g. TCGA-A5-AOG, 432fe4ad-2 Cases (563) Genes (714) Mutations (11,824) OncoGrid
7, S » ~ N
Upload Case Set ‘ v Ej Gene N @ PNGﬂ:ﬁﬂ—(\\ﬁ '7 S H— l\ L/ T{%ﬁ
— @ GenesX 7 &7 Y vy
#CHSes B Distribution of Most Frequently Mutated Genes &
O TCGA 563 | sVG
v Project QO PNG 1.0 WN,‘
# Cases - 40 JSON 0.8
O CPTAC-3 % i
() TCGA-BRCA £ 30 S o0s
a ©
O MMRF-COMMPASS =2 § . % .
0 TARGET-ALL-P2 [ 628 | e @
0O TCGA-OV 570 ERTe, 02
|@ Tcea-Luap | [ 563 | ) III -
- 0
H > 22 o
@ Project ©TCGA-LUAD % 2.8 e R KA A KB
6’ o g5 0, % Tag
O TCGA-HNSC [ 523 | \96,%9 0w 7
() TCGAKIRC 2
O TCGA-LGG 509 | Showing 1 - 10 of 714 genes
M AR A YR

X TCGA-COADIZ D W T H [ARRICIRIET
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% of Cases Affected

TCGA-LUAD TCGA-COAD

Distribution of Most Frequently Mutated Genes Distribution of Most Frequently Mutated Genes
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TCGA-LUAD (Lung Adenocarcinoma) & TCGA-COAD (Colon Adenocarcinoma)
TCGA-STAD (Stomach Adenocarcinoma) % XJZR & 3 %
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NATIONAL CANCER INSTITUTE
GDC Data Portal

e.g. TCGA-A5-A0G2, 432fe4a9-2...
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Showing 1 - 10 of 714 genes
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Name

tumor protein p53

mucin 16, cell surface associated
CUB and Sushi multiple domains 3

LDL receptor related protein 1B

i)
g os
g
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=
(2]
0.2
I I I I I I I 0.0
5 O 0 %, C
‘V) ‘?) O <° ‘7 '1/
’?O ) K'\p 'Il’lf 4/ Qo’tQ ‘?)(\9
# SSM Affected Cases  # SSM Affected Case~
in Cohort Across the GDC

TCGA-COAD & TCGA-STAD H [EERICI21ET %

Mutations (11,824)

281 /553 (50.81%
248 / 553 (44.85%
231/553 (41.77%
206 / 553 (37.25%

OncoGrid

0.8

4,928 /16,405 ¢

Q Quick Search

4 6

138 /1 9US (Z1.44%)

Manage Sets

# Login ™= Cart [

iif GDC Apps

View Files in Repository

Overall Survival Plot

503 Cases with Survival Data

8 10
Duration (years)

201503 (5.3/%)

JSON

<

O

drag to zoom

TSVI Save/Edit Gene Set |

(3 Save as new gene set & E R
Save Top:20% ¥E7E L
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NATIONAL CANCER INSTITUTE : o . - P :
A Home Projects 4% Exploration| Ana £ Repositon Launch Analysis Results
m GDC Data Portal @ Proj p gty

Launch Analysis Results @ Ana IYSIS % i:Et_Ej;R ) Set Operations

Display Venn diagram and find intersection or union, etc. of your sets of the same type.

Select 2 or 3 of the same set type

" You can create and save case, gene, and mutation sets from the Exploration Page.
Set Operations —
Display Venn diagram and find intersection or union, etc. of your sets of the same SSICCERTYRS panc L
Genes TCGA-LUAD_mt5%gene 89
type.
Genes TCCGA-CCAD_mit5%gene 177
Genes TCGA-STAD_mt5%gene 164
Genes TCGA-LUAD-TOP20genes 20
Genes TCGA-COAD-TOP20genes 20
@ Se | ect % 7 U v 7 Genes TCGA-STAD-TOP20genes 20
Cases TCGA-LUAD-TP53 281

Clinical Data Analysis @’ﬁfﬁk L 7": ’B Vi I\ 7& ;\&_E_?R 1:2

Display basic statistical analyses for the selected case set.

78

Cases TCGA-LUAD-TOP20genes 20

Cases TCGA-COAD-TOP20genes 20
Run

@ Run

https://www.ic%Néb.ip/



Set Operations
Click on the areas of the Venn diagram to include them in your result set.

Alias Item Type

Hﬁibi\/\/ tj(ﬂ’%?f)i\/vféi&:ﬁ(l) Sy Genes
T W - Sy Genes

4 /N ’ S3 Genes

N / \
BBtA [T KA
\ / A “ \\ | Select Set Operation
SR /7‘ / U (S1Ns2NS3)
vy . 0 4 ] (S1NS2)-(S3)

| ‘\ KD A L BH A THEE(S) ;;

8

Name

TCGA-LUAD-TOP20genes
TCGA-COAD-TOP20genes
TCGA-STAD-TOP20genes

# Items Save

|_\
o N IN O o 1= N

" 0 (S1)-(S2uU S3)

KVV’Sa' %75\/\J 0 (S2)-(S1uS3)

Lo . a (S3)-(S1us2)
HFD 75\ /\J t Ellﬂa 75\ /\J T\EHEE(O) Union of selected sets

ENABTEEL TWA7EEF - TP53, MUC16, CSMD3, LRP1B, FAT4, FAT3, PTPRT

7w IeBHEEATD

BLRTFHHERTES

KBHABHNATEE L TWLWASEEF © PIK3CAKMT2D,ARID1A NBEA RNF43

DAL KEBHATEEL TWALEIETF © KRAS
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PTENZR & T & OEICEY 5 5E 30k ¢

Zhang, Hong-Yan, et al. "PTEN mutation, methylation and expression

in breast cancer patients." Oncology letters 6.1 (2013): 161-168.

Upload Case Set
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Showing 1 - 10 of 712 genes

# SSM Affected Cases # SSM Affected Cases

a
R inCohort AcrosstheGDC

phosphatidylinositol-4,5-

O PIK3CA bisphosphate 3-kinase catalytic 331/965 (34.30%) 1,666 /15,076 4
subunit alpha

O 71P53 tumor protein p53 331/ 965 (34.30%) 4,934 /15,076 ¢

O cDH1 cadherin 1 131/ 965 (13.58%) 398/ 15,076 4

00 MuUC16  mucin 16, cell surface associated 127/ 965 (13.16%) 2,839/15,076 4

O GATA3 GATA binding protein 3 1277965 (13.16%) 384 /15,076 ¢

0O KMmT2C lysine methyltransferase 2C 88 /965 (9.12%) 1,046 / 15,076 4

it -activated tein ki

O MARSK n.uogen.acnvae protein kinase 85965 (8.81%) 383 /15,076 ¢
kinase kinase 1

O} PTEN phosphatase and tensin homolog 52 /965 (5.39%) 1,228 /15,076 ¢
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Z 2L 6950 vs. B Y 3621
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Overall Survival Plot £ D
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Log-Rank Test P-Value = 2.43e-2

drag to zoom
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= JSON TSV Save/Edit Gene Set
# CNV Gain #CNV Loss #Mutations  Annotations  Survival
309 /1,057 (29.23%) 56 /1,057 (5.30%) 76
52 /1,057 (4.92%) 547 /1,057 (51.75%) 209
108 / 1,057 (10.22%) 584 / 1,057 (55.25%) 114
211 /1,057 (19.96%) 149 /1,057 (14.10%) 168
281/ 1,057 (26.58%) 94 /1,057 (8.89%) 89
237 /1,057 (22.42%) .
(@ PTEN®DSurvivalx 7 ') v &
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®
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Survival Rate
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Overall Survival Plot
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Tumor mutational load predicts survival after
immunotherapy across multiple cancer types

Robert M. Samstein(©'2", Chung-HanLee34", Alexander N. Shoushtari ©34", Matthew D. Hellmann ®341,
Ronglai Shen’, YelenaY.Janjigian®*4, David A.Barron', Ahmet Zehir®¢, Emmet J.Jordan?,

Antonio Omuro’, Thomas J. Kaley’, Sviatoslav M. Kendall?®, Robert J. Motzer®3#, A. Ari Hakimi®,
MartinH. Voss>#, Paul Russo®, JonathanRosenberg?*, Gopalyer ©®34, BernardH.Bochner®,
DeanF.Bajorin**, Hikmat A. Al-Ahmadie®, Jamie E. Chaft>*, Charles M. Rudin©3#, Gregory J. Riely®*,
Shrujal Baxi*#, AlanL.Ho*4, Richard J. Wong?®, David G. Pfister>4, Jedd D. Wolchok3#,

Christopher A.Barker, Philip H. Gutin®, Cameron W. Brennan®, Viviane Tabar®, Ingo K. Mellinghoff®,
LisaM. DeAngelis?, CharlotteE. Ariyan®, Nancy Lee', William D. Tap*#, Mrinal M. Gounder3#,
SandraP.D'Angelo®#, Leonard Saltz3#, ZsofiaK.Stadler*#, Howardl.Scher?#, Jose Baselga®?,
Pedram Razavi**, Christopher A.Klebanoff**, Rona Yaeger®*, Neil H. Segal®**, Geoffrey Y.Ku**,
Ronald P.DeMatteo®, MarcLadanyi?¢, Naiyer A.Rizvi'®, Michael F. Berger*¢, Nadeem Riaz"2%%,
DavidB. Solit ©23'>*, Timothy A. Chan®"?32* and Luc G. T. Mortris (528°12*

I checkpoint inhibitor (ICD) tr benefit some
patients with metastatic cancers, but predictive biomarkers
are needed. Findings in selected cancer types suggest that
tumor mutational burden (TMB) may predict clinical response
to ICI. To examine this association more broadly, we ana-
lyzed the clinical and genomic data of 1,662 advanced cancer
patients treated with ICl, and 5,371 non-ICl-treated patients,
whose tumors underwent targeted next-generation sequenc-
ing (MSK-IMPACT). Among all patients, higher somatic TMB
(highest 20% in each histology) was associated with better
overall survival. For most cancer histologies, an association
between higher TMB and improved survival was observed.
The TMB cutpoints associated with improved survival varied
markedly between cancer types. These data indicate that TMB
is associated with improved survival in patients receiving ICI
across a wide variety of cancer types, but that there may not
be one universal definition of high TMB.

In recent years, ICI therapy has revolutionized the treatment of
patients with advanced-stage cancers. These agents include antibod-
ies that target CTLA-4 or PD-1/PD-L1". Durable benefit, however,

clonality, gene expression signatures and peripheral blood markers
may correlate with clinical response®. Additionally, an association
between high mutational load and clinical benefit was observed
in small cohorts of patients with melanoma treated with CTLA-4
blockade™, and non-small cell lung cancer (NSCLC), patients with
melanoma and bladder cancer treated with PD-1/PD-L1 inhibi-
tors’'". However, it is unclear whether TMB is robustly predictive
of clinical benefit across diverse human cancers, or outside of these
specific clinical trial populations.

In previous studies, mutation load was determined by using
whole-exome sequencing, which is not widely utilized in routine
clinical care. Currently, the majority of precision oncology plat-
forms use next-generation sequencing of targeted gene panels. At
Memorial Sloan Kettering Cancer Center (MSK), as part of clini-
cal care, patients undergo genomic profiling with the Food & Drug
Administration (FDA)-authorized Integrated Mutation Profiling
of Actionable Cancer Targets (MSK-IMPACT) assay". This test is
performed in a Clinical Laboratory Improvement Amendments
(CLIA)-certified laboratory environment and identifies somatic
exonic mutations in a predefined subset of 468 cancer-related genes
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ITMB and \mmunotherapy(M-SK, Nat Genet 2019) & k— : : f_)\ \bﬁﬁg_ié\'leg@ E/HEEI};E 7_—\\— g t /7;\ / i \\/ 7 7_—\\-— Q % &\\ '7 \/ l:l _— l\\\ T“ g % r enter here

Genarric end survival data from 1661 tumor-normal pairs from 1661 patients w

Summary  Clinical Data j: 1,661 patients | 1,661 sampl ® m & a

Study Page He

Cancer Type Cancer Type Detailed Genomic Profile Sample Counts KM Plot: Overall (months) Overall Survival Status Sample Type Sex
# Freq v # Freq v M L > —
M Non-Small Gell Lung Cancer O 350 21.1% a I Lung Adenocarcinoma 0 271 16.3% & I M H'T_l H% 75\ /\J L\_ 7_ T \\/ 7 %
W Melanoma O 320 19.3% B Cutaneous Melanoma O 187 11.3% . S i\ ll_L il 829 832
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Il Head and Neck Cancer L 139 8.4% W Colon Adenocarcinoma U 85 51% 0 20 40 60 80 100120 Al 4 d d
B Esophagogastric Cancer 0O 126 7.6% M Glioblastoma Multiforme O 82 49% Age Group at Diagnosis in Years Drug Type Mutation Count
M Glioma O 17 7.0% W Upper Tract Urothelial Carcinoma 0O 47 2.8%
W Colorectal Cancer O 110 6.6% M Lung Squamous Cell Carcinoma O 45 2.7% ggg
[l Cancer of Unknown Primary O 88 5.3% W Melanoma of Unknown Primary O 44 2.6% 498 fgg
M Ereast Gancer 0 44 2.6% M Esophageal Adenocarcinoma 0O 39 23% \H ° RN 416 1gg
!Ekin Cancer, Non-Melanoma O 1 <0.1% . Head and Neck Squamous Cell.. o 37 2.2% vle B: /}\ /\ — \/ -(\\ j:& 7 U S S A A A S %
Searcn... .|| Search.. 4 || Sedrch. £ . a x 0
Age at Which Sequencing was Reported (Days) Gene Panel Somatic Status TMB (nonsynonymous) Oncotree Code Mutated Genes (1661 profiled samples)
555 200 # Freq v Gene # Mut # Freq ~
200- 250- LUAD 0O 2n 16.3% a TP53 834 0 738 444% a
Jgg 2 SKCM 0187 11.3% . TERT 572 0 519 a12% @
5o 12‘,3; l I I I l u l BLCA O 147 8.9% KMT2D 356 O 236 142%
“;b BT DD D G D GG ’k, R A NP P P R § 4‘\3: CCRCC o121 7.3% KRAS 232 O 226 13.6%
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Stuctural Variant Genes (1661 profiled samples) Pritary Tumor Site Sample coverage H GBM 0O 82 4.9% ARID1A 252 0O 190 1.4%
Gene #SV # Freq « # Freq ~ # Freq ~ W UTUC 0O 47 2.8% NF1 241 0 183 11.0%
EGFR 30 029 17% « [HLung O 355 214% . [H689 0# 04% . [HLUSC O 45 2.7% PTPRT 244 0O 176 10.6%
BRAF 10 g 10 0.6% . I Skin g 197 11.9% ' I 802 ar 0.4% . H MUP 0O 44 2.6% PREX2 52 0 42 10.1%
ROS1 9 a9 0.5% M Biadder O 157 9.5% W 869 (5 4 0.4% W ESCA O 39 2.3% KMT2B 56 O 42 101%
APC 8 O 8 0.5% M Kidney 0O 152 92% W 662 Os 0.4% Il HNSC 0 o7 22% BRAF 181 O 165 99%
TP53 7 o7 0.4% M Brain 0 17 7.0% W 673 Os 0.4% Search 4 | Search. a
FGFR3 7 Q" 0.4% M Cancer of Unknown Primary g 78 A47% W 680 (w5 0.4% Metastatic Site
RB1 6 O s 0.4% W Esophagus 0O 56 3.4% W 700 Os 0.4% # Freq v
TACC3 6 O 6 0.4% M Breast O 46 2.8% | 708 Os 0.4% NA O 760 458% A
ALK 6 O 6 0.4% [l Stomach O 46 28% W 709 Os 0.4% B Lymph Node 0 147 8.9% '
EWSR1 6 (W) 0.3% Unknown 0 43 26% W 745 as 0.4% I Liver O 139 8.4%
MARCAA 3 m = N 20z w Bl | lnnar Trant m a2 2 nox b4 - 7EN mMaea N AoL v LTV M 122 2 204
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TMB and Immunotherapy (MSK, Nat Genet 2019)

Groups from Bins of TMB (nonsynonymous)

Groups: (drag to reorder) [{LNESSENPAEN REEREIEDY Select all | Deselect all

- Survival Clinical Genomic Alterations Mutations Beta

Samples overlap Patients overlap

Create Group From Selected Diagram Areas Create Group From Selected Diagram Areas

H (A)<=13
H (B)>13

BT —XZEEN N DD

JANES

NKEENH 1=, EEZRUL:
Eepedisd i) I ANVAN S AW

TMB and Immunotherapy (MSK, Nat Genet 2019)

Groups from Bins of TMB (nonsynonymous)

Groups: (drag to reorder) JCVESERPARN NERIEIEDY Select all | Deselect all
[

Overlap Survival Clinical Genomic Alterations Mutations Beta!

@ Interpret all results with caution, as they can be confounded by many different variables that are not controlled for in these analyses. Consider consulting a statistician.

&  Columns ~ Q  Vvisualisation type  Plot v
Clinical Attribute _Ir\ttribute Statistical Test p-Value q-Value ~ ) SwapAxes (J Log Scale (J Show p and q
ype
 Mutation Count Sample Wilcoxon Test
T™MB Sample Wilcoxon Test
(nonsynonymous)
Metastatic Site Sample Chi-squared Test 5.758e-3 0.0269
Sample Type Sample Chi-squared Test 0.212 0.383 1999
Drug Type Patient Chi-squared Test 0.250 0.383 °
Sample coverage Sample Chi-squared Test 0.274 0.383 80
Age Group at Patient Chi-squared Test 0.284 0.383
Diagnosis in Years » 60- p
Tumor Purity Sample Chi-squared Test 0.288 0.383 5 o
Sex Patient Chi-squared Test 0.314 0.383 s
Gene Panel Sample Chi-squared Test ~ 0.328 0.383 § 407 .' (4
Somatic Status Sample Chi-squared Test 0.685 0.737 o
Age at Which Sample Wilcoxon Test 0.965 0.965 20+ e §
Seguencing was —eT—
Reported (Days) :'
Showing 1-12 of 12 0 h
-201 : :
2 2
3 %

Group

Metastatic Site AN DB TE T (L, BE TR Y D
RN ENHERRTE T

MXTMBTEED T L7-D THIATMBIZEEEI=H V)
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TMB and Immunotherapy (MSK, Nat Genet 2019)

Groups from Bins of TMB (nonsynonymous) 1
Groups: (drag to reorder) Select all | Deselect all N at . G e n et . 20 1 9 F I g2

Overlap Survival Clinical Genomic Alterations Mutations B TT ER NATURE GENETICS

No. of patients Cutoff P-value
@ Interpret all results with caution, as they can be confounded by many different variables that are not controlled for in these analyses. Consider consulting a statistician. P ——— 1,662 - _ 150% 10°
Cancer type
: = . » . o . 2 : . Bladder 214 —a—y 17.6 0.040
© The log-rank test is used to test the null hypothesis that there is no difference between the groups in the probability of an event at any time point. Hazard ratios are derived from the log-rank test. Broast g — =5 e
ER+ 24 e 6.8 0.287
Overall ER- 21 —— 44 0.731
Unknown primary % e 142 0155
Overall patient survival status. Colorectal 110 e 52.2 0.031
Esophagogastric 126 —— 88 0221
Glioma 17 —a— 59 0.465
Calculate hazard ratiog <=13 ~ @ [0 Add landmarks = Add la [2) o Head and neck 138 —=— 10.3 7.42x 107

INon-smsIIceIHunH 350 —a—i 138 230 10 I
‘Renal cell carcinoma 5] ] 2 L

Frxv T HENY—RNEARTIND e I

CTLA4 146 — - 1.89% 107
PD-1/PDL-1 1,256 = - 6.95x 107
B (A)<=13 T T
90%- Control 012 025 050 10 20 4.0
<—— Better overall survival--—----| HR——- —-Worse overall survival—>
I H (B)>13 I
80%-{ HR: 0.595 (95% Cl: 0.416- 0.851) Fig. 2 | Effect of nonsynonymous mutational load on overall survival after ICl treatment, by cancer subtype and drug class. Forest plot for all patients
in the identified cohort or individual cancer subtypes. Indicated are the number of patients and HR comparing overall survival after ICl in patients in the
Logrank Test P-Value: 0.0115 9
. d highest twentieth-percentile TMB within each histology. Bars represent the 95% Cl. The cutoff defining the top 20% of normalized mutational burden
70% from MSK-IMPACT for each cancer type is shown, as well as the two-sided log-rank P value for the comparison of high and low mutational burden survival
curves. ER, estrogen receptor. All cancer types in analysis are displayed.
60%-
50%-

Probability of Overall Survival

o TCDFmX D Non-small cell LungDHR & K
- ELRBVWIEIHRWI EAERTES

5 10 15 20 25 30 35 40 45 50 55

Overall Survival (Months)
Number at risk (n)
(A) <=13 215 141 105 67 50 34 19 14 " 8 5 4
(B)>13 56 45 36 25 17 9 4 4 4 2 1 1

Hazard ratio

hazard ratio ( £95% confidence interval) (A) <=13 (B)>13
(A) <=13 1.000 (0.781-1.281) 0.595 (0.416-0.851)
(B) >13 1.681 (1.176-2.404) 1.000 (0.643-1.555)

Survival plot summary

Number of Cases, Total Number of Events Median Months Overall (95% CI)
(A) <=13 215 139 11.00 (8.00 - 13.00)
(B) >13 56 26 21.00 (13.00 - NA)
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TMB and Immunotherapy (MSK, Nat Genet 2019)

Groups from Bins of TMB (nonsynonymous)

Groups: (drag to reorder) JESESERPARY NHEIEIEDN Select all | Deselect all

Overlap Survival Clinical Mutations
Group Comparison Help
Alteration Types o o Genes with highest frequency in any group Selectgenes &
Mutations
Missense 8 i
g £ 80+
Inframe £ 75 <
o 3
Inframe Insertion 6 E g" 60- B (A)<=13
. o t @
Inframe Deletion § 3 = £ m (B)>13 —_ \ch J—
e EEOSWELFICDONT
: g : =l
Nonsense g. 5 % H // N X = ;L— K N
Frameshift ' o (] fing T 207
2 ¢ 35 25 2 °
: B A HEOY T ILDE| AN
. - 2 04
Frameshift Deletion = f /)%\ ‘9%‘ 4;5)7 "}0 ‘}0 4{% %»y ‘S‘/;r N 6'\9; R 7~ S | D
Nonstart TR | TEmE 0 Pr R '7;0. BB e 2
— (B)> <=13—
BEISED -10 0 10 0 25 50 75
Splice Log2 Ratio Altered Frequency in (A) <=13 (%)
Other

Structural Variants / Fusions

EHLONDETEENT Y vy FLTWSEETY X MERENSWVIE)

Genomic Alterations

Sample-level enrichments v Enrichedin ... v O Significant only B & Coumnsv Q
Gene Cytoband (A) <=13 (B)>13 Co-occurrence Pattern Log2 Ratio p-Value q-Value ~ Enriched in

EPHAS5 4q13.1-913.2 6(2.79%) 17 (30.36%) —_— -3.44 9.926-9 2.024e-6 [(B)>13]

PTPRT 20q12-13.11 9 (4.19%) 19 (33.93%) -3.02 1.03e-8 2.024e-6 m

-2.63 1.70e-8 2.234e-6 [(B)>13]
-4.06 1.25e-7 1.236e-5 [(B)>13]
277, 7.70e-7 6.081e-5 (B)>13

-
PTPRD 9p24.1-p23 13 (6.05%) 21 (37.50%) =
-
-
TP53 17p13.1 109 (50.70%) 48 (85.71%) e E— -0.76 1.419e-6 9.342e-5 m
L
S =

NTRK3 15q25.3 3 (1.40%) 13 (23.21%)
FAT1 4935.2 9 (4.19%) 16 (28.57%)

-4.26 3.320e-6 1.878e-4 [(B)>13]
-4.25 6.684e-6 3.300e-4 [(8)>13]

BRIP1 17232 2(0.93%) 10 (17.86%)
PGR 11q22.1 2 (1.13%) 9 (21.43%)

X SEIITMBTEED T2 L TW T, (B)TMB>13E2 T vy FLTW3
BELTFHELB5DITHEARTH Y BERICITEREDIHNE
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Enriched in ... v
{ } Al —_— Nk [ — N —
S S o0 \
§ <= ~ 1T/ Vv \ 1B - 7~
Addall (2) = Clear —
7
¢
¢ d(@®)>13 3€
Genomic Alterations
Sample-level enrichments v Enriched in ... v (I Significant only B & Coumns~
Gene Cytoband (A) <=13 (B)>13 Co-occurrence Pattern Log2 Ratio p-Value g-Value Enriched in
EGFR 7p11.2 38 (17.67%) 6(10.71%) - 0.72 0.308 0.477 (A) <=13
MAX 14923.3 6 (2.79%) 0(0.00%) T >10 0.351 0.509 (A)<=13
CD74 5q33.1 4 (1.86%) 0 (0.00%) ————— >10 0.584 0.742 (A) <=13
MEN1 11913 4 (1.86%) 0 (0.00%) T >10 0.584 0.742 (A) <=13
PMS2 7p22.1 4 (1.86%) 0(0.00%) P >10 0.584 0.742 (A) <=13
PTEN 10q23.31 5(2.33%) 1(1.79%) 1 0.38 1.00 1.00 (A) <=13
CTCF 16922.1 4 (1.86%) 1(1.79%) e 0.06 1.00 1.00 (A)<=13
GATA1 Xp11.23 4 (1.86%) 1(1.79%) 1 0.06 1.00 1.00 (A) <=13
AGAP3 7936.1 1(0.47%) 0 (0.00%) —_— >10 1.00 1.00 (A)<=13
AGK 7934 1(0.47%) 0 (0.00%) T >10 1.00 1.00 (A) <=13

(A)TMB<=13ZTIT v U v F L TWAEEFIEHEH - 72
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TMB and Immunotherapy (MSK, Nat Genet 2019)

Groups from Bins of TMB (nonsynonymous)

Groups: (drag to reorder) [N RaEIAR) [CEREIED) Select all | Deselect all

Overlap Survival Clinical Genomic Alterations

TP53 Highest Frequency: QIR PREX2 KRAS PTPRD

TP53 mutations: (A) <=13 vs (B) >13

PTPRT  EPHAS

KEAP1 STK11 FAT1 EPHA3

. " Y-Axis:
" Top Y-Axis Max: Bottom Y-Axis Max:
Add annotation tracks v ~ (54 oo [54 Legend® &\ 000546
9 0 200 20 3% NM_000546 | ENST00000269305
. CCDS11118 | P53_HUMAN
s
3 Driver vus
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5
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127 Mutations (page 1 of 6)

Enriched in ...

Protein Change

P75Lfs*48
S241F
H179R
S§2151
Y234C
E339*
R280G

v ([ Significant only

Mutation Type (A) <=13 (B)>13 Co-occurrence Pattern Log2 Ratio p-Value ~
FS del 0 (0.00%) 3 (5.36%) 1 <-10 8.450e-3
Missense 0 (0.00%) 2 (3.57%) - <10 0.0421
Missense 1(0.47%) 2 (3.57%) - 294 0.109
Missense 1(0.47%) 2 (3.57%) ~ 294 0.109
Missense 0 (0.00%) 1(1.79%) T <10 0.207
Nonsense 0 (0.00%) 1(1.79%) T <10 0.207
Missense 0 (0.00%) 1(1.79%) —_— <10 0.207

n a

q-Value

0.772
0.772
0.772
0.772
0.772
0.772
0.772

Enriched in

(8)>13
(8)>13
(8)>13
(8)>13
(B)>13
(B)>13
(B8)>13
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Query Quick Search Beta!

FOR CANCER GENOMICS

Datasets

The table below lists the number of available samples per cancer study and data type. It also provides links to download the data for each study. For alternative ways of downloading, see the Download Documentation.

Q

Name «

Acinar Cell Carcinoma of the Pancreas (JHU, J Pathol 2014)
Acral Melanoma (TGEN, Genome Res 2017)

Acute Lymphoblastic Leukemia (St Jude, Nat Genet 2015)
Acute Lymphoblastic Leukemia (St Jude, Nat Genet 2016)
Acute Myeloid Leukemia (OHSU, Cancer Cell 2022)

Acute Myeloid Leukemia (OHSU, Nature 2018)

Acute Myeloid Leukemia (TCGA, Firehose Legacy)

Acute Myeloid Leukemia (TCGA, NEJM 2013)

Acute Myeloid Leukemia (TCGA, PanCancer Atlas)

Acute myeloid leukemia or myelodysplastic syndromes (WashU, 2016)
Adenoid Cystic Carcinoma (FMI, Am J Surg Pathl. 2014)
Adenoid Cystic Carcinoma (JHU, Cancer Prev Res 2016)
Adenoid Cystic Carcinoma (MDA, Clin Cancer Res 2015)
Adenoid Cystic Carcinoma (MGH, Nat Gen 2016)

Adenoid Cystic Carcinoma (MSK, Nat Genet 2013)

Adenoid Cystic Carcinoma (Sanger/MDA, JCI 2013)

Adenoid Cystic Carcinoma of the Breast (MSK, J Pathol. 2015)
Adenoid Cystic Carcinoma Project (J Clin Invest 2019)

TCGA, Fire

e Legacy)

Adrenocortical Carcinoma (TCGA, PanCancer Atlas)

Adult Soft Tissue Sarcomas (TCGA, Cell 2017)

Ampullary Carcinoma (Baylor College of Medicine, Cell Reports 2016)
Anaplastic Oligodendroglioma and Anaplastic Oligoastrocytoma (MSK, Neuro Oncol 2017)
Appendiceal Cancer (MSK, J Clin Oncol 2022)

Basal Cell Carcinoma (UNIGE, Nat Genet 2016)

Bladder Cancer (Columbia University/MSK, Cell 2018)

Bladder Cancer (MSK, Cell Reports 2022)

Bladder Cancer (MSK, Clin Cancer Research 2023)

Bladder Cancer (MSK, Eur Urol 2014)

Bladder Cancer (MSK, J Clin Onco 2013)

Bladder Cancer (MSK, Nat Genet 2016)

Bladder Cancer (MSK/TCGA, 2020)

Data Sets

Web APl Tutorials/Webinars FAQ News Visualize Your Data About cBioPortal Installations

('BIOPOTtal. Data Sets Web API Tutorials/Webinars FAQ News Visualize Your Data About cBioPortal Installations
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Reference

Jial et al. J Pathol 2014

Liang et al. Genome Res 2017
Andersson et al. Nat Genet 2015
Zhang et al. Nat Genet 2016
Bottomly et al. Cancer Cell 2022
Tyner et al. Nature 2018

TCGA, NEJM 2013

TCGA, Cell 2018

Welch et al. N Engl J Med. 2016
Ross et al. Am J Surg Pathl 2014
Rettig et al, Cancer Prev Res 2016
Mitani et al. Clin Cancer Res 2015
Drier et al. Nature Genetics 2016
Ho et al. Nat Genet 2013
Stephens et al. JCI 2013
Martelotto et al. J Pathol 2015
Allen et al. J Clin Invest 2019

TCGA, Cell 2018

TCGA, Cell 2017

Gingras et al. Cell Rep 2016
Thomas et al. Neuro Oncol 2017
Michael B et al. J Clin Oncol 2022
Bonilla et al. Nat Genet 2016

Lee, Suk Hyung et al. Cell 2018
Clinton et al. Cell Reports 2022
Guercio et al. Clin Cancer Res. 2023
Kim et al. Eur Urol 2015

lyer et al. J Clin Oncol 2013
Al-Ahmadie et al. Nat Genet 2016
Pietzak et al. Eur Urol 2019

All
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38
93
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942
672
200
200
200
136
28
25
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10
60
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1049
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206
160
22
273
293
130
1659
526
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97
34
476

Mutations CNA
23 0
38 38
93 0
73 0
903 0
622 0
197 191
200 191
200 191
136 0
28 28
25 0
65 0
10 [
60 60
24 0
12 12
1049 928
0 0
91 89
206 206
160 0
22 22
273 273
293 0
130 130
1659 1659
526 526
109 109
97 97
34 33
474 442
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Colorectal Cancer(MSK,JNCI 2021) % X$ SR & 9 3

CNS/Brain 25
Cervix 3
Esophagus/Stomach 20
Eye 5
Head and Neck 15
Kidney 17
Liver "
Lung 34
Lymphoid 21
Myeloid 13
Other 28
Ovary/Fallopian Tube 7
Pancreas 14
Peripheral Nervous System T
Pleura 3
Prostate 26
Skin 19 v

} cBioPortal

Query Quick Search

Selected Studies: Modify

Select Genomic Profiles:

Select Patient/Case Set:
To build your own case set,
try out our enhanced Study View.

Enter Genes:

Hint: Learn Onco Query Language (OQL)
to write more powerful queries (7'

Appendiceal Adenocarcinoma
(0 Appendiceal Cancer (MSK, J Clin Oncol 2022)

Colorectal Adenocarcinoma

([ Colorectal Adenocarcinoma (DFCI, Cell Reports 2016)

([ Colorectal Adenocarcinoma (Genentech, Nature 2012)

(O Colorectal Adenocarcinoma (TCGA, Firehose Legacy)

[ Colorectal Adenocarcinoma (TCGA, Nature 2012)

(J Colorectal Adenocarcinoma (TCGA, PanCancer Atlas)

O Colorectal Adenocarcinoma Triplets (MSK, Genome Biol 2014)
O Colorectal Cancer (MSK, Cancer Discovery 2022)

(3 Colorectal Cancer (MSK, Gastroenterology 2020)

([ Colorectal Cancer (MSK, JCO Precis Oncol 2022)

(O Disparities in metastatic colorectal cancer between Africans and Americans (MSK, 2020)
(3 Metastatic Colorectal Cancer (MSK, Cancer Cell 2018)

([ Rectal Gancer (MSK,Nature Medicine 2019)

— COLON ADENOCARCINOMA

D Colon Adenocarcinoma (CaseCCC, PNAS 2015)

(D Colon Cancer (CPTAC-2 Prospective, Cell 2019)

([ Colon Cancer (Sidra-LUMC AC-ICAM, Nat Med 2023)

Breast

(0 Breast Cancer (MSK, Cancer Cell 2018)

1 study selected (1516 samples)

Colorectal Cancer (MSK, JNCI 2021) (1516 total samples)

Mutations @
Structural Variant @
Copy Number Alterations @

Samples with mutation and CNA data (1516) X v

General: Cell Cycle - TCGA PanCan Pathways (15 genes) X v

CDKN1A CDKN1B CDKN2A CDKN2B CDKN2C CCND1 CCND2 CCND3 CCNE1 CDK2 CDK4 CDK6
RB1 E2F1 E2F3

® All gene symbols are valid.

@Submitx 7 U v o

" (D Colorectal Cancer(MSK,JNCI 2021)% F = v 7

@ Query By Gene= 7 \J v 7

Data Sets Web APl Tutorials/Webinars FAQ News Visualize Your Data About cBioPortal Installations

(3 General: Cell Cycle- TCGA
PanCan Pathways(15 genes)
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1} FOR CANCER GENOMICS —

= g:r::;!reesm v?nlh?nirc‘acui; (ahrfdsgﬁ: Q'act; 5212 61 gamples/pa!ienls) - CDKN1A, CDKN1B & 13 other genes &' Queried genes are altered in 233 (15%) of queried patientsisamples  (
OncoPrint Cancer Types Summary Mutual Exclusivity Plots i C i vival CN Pathways Download
Oncoprint
Tracks v ‘ Sortv  Mutations v = View v ‘ Download v Q@ GEEEEEED 100 % @ ‘ ) :
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P and g-values s page have changed recently. The d Fisher exact test is now a 2-sided test (Read more).
" Colorectal Cancer (MSK, JNCI 2021) . p—-—
Modhic Samples with mutation and CNA data (1516 samples/patients) - CDKN1A, CDKN1B & 13 other genes ¢ Qiicnedgenssaiealicred i 2t
OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Comparison/Survival CN Segments Pathways Download

CDK2 and E2F1 are not profiled in any queried samples and therefore are excluded from this analysis.

The analysis tested 78 pairs between the 13 tracks in the OncoPrint.

Mutual exclusivity Co-occurrence [ Significant only B a
A B Neither ANotB B NotA Both Log2 Odds Ratio p-Value q-Value ~ Tendency
CDKN2A CDKN2B 1458 22 15 18 >3 <0.001 <0.001 Co-occurrence
RB1 E2F3 1447 50 12 4 >3 0.002 0.061 Co-occurrence
CDKN2A RB1 1425 34 48 6 2.389 0.002 0.061 Co-occurrence
CDK6 RB1 1452 7 51 3 >3 0.004 0.070 Co-occurrence
CDK6 E2F3 1489 8 14 2 >3 0.004 0.070 Co-occurrence
CCNE1 E2F3 1485 12 14 2 >3 0.009 0.115 Co-occurrence
CCNE1 RB1 1448 1 51 3 2.953 0.012 0.132 Co-occurrence
CDKN2C RB1 1454 5 52 2 >3 0.023 0.228 Co-occurrence
CDKN2A CDK6 1465 38 8 2 >3 0.027 0.232 Co-occurrence
CDKN2A CCNE1 1461 38 12 2 2.680 0.051 0.324 Co-occurrence
CDKN1A CCNE1 1494 5 13 1 23 0.054 0.324 Co-occurrence
CDK4 RB1 1450 9 52 2 2.631 0.056 0.324 Co-occurrence
CCND2 RB1 1421 38 50 4 1.581 0.059 0.324 Co-occurrence
CDKN1A E2F3 1492 ) 15 1 >3 0.062 0.324 Co-occurrence

CDKN2A & CDKN2BIEg-value<0.001 T Co-occurrence (FLic)
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Stomach Adenocarcinoma (TCGA, PanCancer Atlas)
Samples with mutation and CNA data (434 samples/patients) - EGFR, ERBB2 & 14 other genes #*
OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Structural Variants
EgBB2 ERBB3 ERBB4 PDGFA PDGFB PDGFRA PDGFRB KIT FGF1 FGFR1 IGF1

Find genes in  mRNA Expression, RSEM (Batch normalized from lllu

Show Any Correlation

[i]

IGF1R

About

Co-expression

cBioPortal Installations

Comparison/Survival CN Segments

that are correlated with EGFR in. mRNA Expression, RSEM (Batch normalized from lllu

o

1 Cytoband Spearman's Correlation
AHNAK 11q12.3 0.493

' 1p31.3 0.479
ARHGAP42 11922.1 0.460
DST 6p12.1 0.451
COBL 7p12.1 0.440
SETD7 4q31.1 0.429
MYOF 10g23.33 0416
ATL3 11913.1 0413
FER 5q21.3 0.408
HIVEP2 6q24.2 0.406
PLA2R1 2q23-q24 0.406
H3-3A 1q42.12 -0.404
LEPROT 1p31.3 0.402
HIPK3 11p13 0.401
LAGE3 Xq28 -0.401
MIS18A 21g22.11 -0.399
DYNC1H1 14932.31 0.398
GAB1 4q31.21 0.397
NOTCH2 1p12 0.397
CNPY2 12913.3 -0.395
MAP3K2 2q14.3 0.393
MACF1 1p34.3 0.391

VEGFA

VEGFB KDR

v

X8 535 E 1L Co-expression® FAN 5415

TLT,. TNEZDODMDEEEFOE TOELETFRIFEOHEREZ A5

Pathways Download

nter gene Q
Show Mutations [ Log Scale (] Show Regression Line
p-Value g-Value ~
EGFR vs. AHNAK
280826  5.29e-22 Ve
9.46e-25 8.94e-21 ek
1.17e-22 7.36e-19
923e22  4.36e-18 ® Spearman: 0.49
(p = 2.80e-26)
1.15e-20 4.34e17
® 5
1.29e-19 4.06e-16 i
(p = 0.149)
2.02e-18 5.44e-15 ¥
= ® EGFR
3.53e-18 8.34e-15 = ° mutated
<
9.54e-18 2.00e-14
x AHNAK
£S5 80kq
143617 2.550-14 iz 3 mutated
=< [
1.49e-17 2.55¢-14 éi i e 2 ® Both mutated
£0de-d1 321614 M,g’ © Neither mutated
c
2.856-17 4.15¢-14 LEgs © "
377817 4.98e-14 4
4 0o e )
3.956-17 4.98¢-14 9 20k ol
5.56e-17 6.57e-14 % o ® o0
7.34e-17 7.766-14 0
754817 7.76e-14
7.80e-17 7.766-14 5000 0 5k 10k 15k 20k 25k 30k 35k 40k
1.286-16 1.21e13 mRNA Expression, RSEM (Bajais imadsizany llumina
HiSeq_RNASeqV®: EGFR (7p11.2)
1.91e-16 1.72e13 i_l
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TCGADiolinks

Bloconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 3.18 » Software Packages » TCGAbiolinks

TCGADbiolinks

platforms‘all rank 101/ 2266 support |1 /i 4
build fok updated before release | dependencies 114

DOI: 10.18129/B9.bioc. TCGAbiolinks

TCGADbiolinks: An R/Bioconductor package for integrative analysis with
GDC data

Bioconductor version: Release (3.18)

The aim of TCGAbiolinks is : i) facilitate the GDC open-access data retrieval, ii) prepare the data using
the appropriate pre-processing strategies, iii) provide the means to carry out different standard analyses
and iv) to easily reproduce earlier research results. In more detail, the package provides multiple
methods for analysis (e.g., differential expression analysis, identifying differentially methylated regions)
and methods for visualization (e.g., survival plots, volcano plots, starburst plots) in order to easily
develop complete analysis pipelines.

Author: Antonio Colaprico, Tiago Chedraoui Silva, Catharina Olsen, Luciano Garofano, Davide Garolini,

Claudia Cava, Thais Sabedot, Tathiane Malta, Stefano M. Pagnotta, Isabella Castiglioni, Michele Ceccarelli,

Gianluca Bontempi, Houtan Noushmehr

Maintainer: Tiago Chedraoui Silva <tiagochst at gmail.com>, Antonio Colaprico <axc1833 at
med.miami.edu>

Citation (from within R, enter citation("TCGAbioTlinks")):

Colaprico A, Silva TC, Olsen C, Garofano L, Cava C, Garolini D, Sabedot T, Malta TM, Pagnotta SM,
Castiglioni I, Ceccarelli M, Bontempi G, Noushmehr H (2015). * TCGAbiolinks: An R/Bioconductor
package for integrative analysis of TCGA data.” Nucleic Acids Research. doi:10.1093/nar/gkv1507,
http://doi.org/10.1093/nar/gkv1507.
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library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIBFEXCEGI#1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI£U CT“Transcriptome Profiling” #18FE L. XU T 5T —X B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/
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"R RGui (64-bit)
Al ®/E 9T-Y 94UFD ALT

BECE=E

i

S
>

nJ

QR R Console

'q()' EANTIE R ERRTLET.
(RARICE -JENED -DAR -2EEHIRLETY )

> library(TCGAbiolinks)

> library(SummarizedExperiment)

BskEShE v = MatrixGenerics #O0-RPTY
BRSNS =Y matrixstats #O0-FPTY

RO )b —SESHIAARFY . ‘MatrixGenerics’
TFOFIVIDMG ‘package:matrixStacs’ HHIADENTET :
colAlls, colAnyNAs, colAnys, colAvgsPerRowSet, colCollapse,

colCounts, colCummaxs, colCummins, colCumprods, colCumsums,
colDiffs, colIQRDiffs, collIQRs, colLogSumExps, colMadDiffs,

colMads, colMaxs, colMeans2, colMedians, colMins, colOrderStats,
colProds, colQuantiles, colRanges, colRanks, colSdDiffs, colSds,
colSums2, colTabulates, colVarDiffs, colVars, colWeightedMads,

colWeightedMeans, colWeightedMedians, colWeightedSds,

colWeightedVars, rowAlls, rowAnyNAs, rowAnys, rowAvgsPerColSet,

rowCollapse, rowCounts, rowCummaxs, rowCummins, rowCumprods,
rowCumsums, rowDiffs, rowIQRDiffs, rowIQRs, rowLogSumExps,

rowMadDiffs, rowMads, rowMaxs, rowMeans2, rowMedians, rowMins,

rowOrderStats, rowProds, rowQuantiles, rowRanges, rowRanks,

rowSdDiffs, rowSds, rowSums2, rowTabulates, rowVarDiffs, rowVars,

rowWeightedMads, rowWeightedMeans, rowWeightedMedians,
rowWeightedSds, rowWeightedVars

ks /S95 —Y GenomicRanges HO-MPTT
BIRENE ST = statse EO-RPTT
BR&ENE /895 =Y BiocGenerics B[-RPTT
RO =& IMAFT : ‘BiocGenerics’

LITFOF V1P ‘package:stats’ HEIADENTET :

(e @]=]
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library(TCGADbiolinks)
library(SummarizedExperiment)

#2GDC7AY TV %R
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIEFE XS #1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI£U CT“Transcriptome Profiling” #18FE L. XU T 5T —X B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/



#2 GDC

# £ epcJOYibhZ tEs:

> getGDCprojects()

\/

id
| TCGA-BRCA
2 CPTAC-3
3 TCGA-STAD
4 TCGA-LUAD
S EXCEPTIONAL RESPONDERS-ER
6 CGCI-HTMCP-LC
7 CPTAC-2
8 CMI-MBC
9 TARGET-ALL-P3
10 TARGET-ALL-P2
11 OHSU-CNL
12 REBC-THYR
13 TARGET-ALL-Pl
14 MMRF-COMMPASS
15 TARGET-CCSK
lé ORGANOID-PANCREATIC
13 NCICCR-DLBCL
18 TARGET-NBL
19 TCGA-CHOL
20 TARGET-0S
21 TARGET-AML
22 TARGET-RT
23 TARGET-WT
24 TCGA-SARC
25 TCGA-PCPG
26 TCGA-COAD
27 TCGA-ACC
28 WCDT-MCRPC
240 TrrCA_TIrer

primary site
Breast
Kidney, ....
Stomach
Bronchus....
Other an....
Bronchus....
Other an....
Breast
Unknown, ....
Hematopo....
Hematopo....
Ihyrold ...
Hematopo....
Hematopo....
Kidney
Pancreas
Lymph nodes
Meninges....
Other an....
BoneEn; ) oces
Unknown, ....
13p; BlYaeas
Kidney
Meninges....
Other an....
Rectosig....
Adrenal ....
Prostate....

MAav»mive 3

Yx7 btk

dbgap accession number

Sl
52
53
54
55
56
57
58
59
60
6l
62
€3
€4
€5
€6
67
68
€9
70
T1
72
73
74
15
76
77
78

<NA>
phs001287
<NA>
<NA>
<NA>
phs000530
phs000892
phs001709
<NA>

[ v v Oy
TOOR il

TCGA-THYM
VAREPOP-APOLLO
TCGA-UCS
TCGA-SKCM
TRIO-CRU
TCGA-HNSC
TCGA-PAAD
TCGA-TGCT
TCGA-CESC
TCGA-ESCA
TCGA-THCA
TCGA-LGG
TCGA-LIHC
TCGA-PRAD
TCGA-READ
MATCH-I
MATCH-W
MATCH-B
MATCH-H
TCGA-OV

MATCH-Z1A
MATCH-U
BEATAML] . 0-COHORT
TCGA-BLCA
TCGA-LUSC
CGCI-BLGSP
HCMI-CMDC

=0
ALY

Thymic E....
Squamous....
Complex ....
Nevi and....
Not Appl....
Squamous....
Ducecal a....-
Germ Cel....
Cyatic, ....
Cyatic, ....
Epitheli....

Gliomas
Adenomas....
Ductal a....
Cystic, ....
Gliomas, ....
Gliomas, ....
Iranaici....
Adenomas....
Not Repo....

Mesothel....
Mesothel....
Myeloid ....
Adenomas....
Squamous....
Mature B....

Sofe Ti%.sus

https://WWW.iCI’Sng.ip/
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library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) Z iE U T — % DFEFE X EF # = FES2 = 80151
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI#L C“Transcriptome Profiling” #18FE L. XU T 5T —&% B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/
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# TC¢A 07M”(chl and Melaromas)ﬁ

> getProjectSummary ("TCGA-UVM™)

$file count
[1] 4549

Sdarta categories

T = - = S ———

flle_count case_count

1376

724

320

171

970

320

240

12

96

0 320

o0 <m0 W N

$case_ count
[1] 80

Sfile_size
[1] 3.963955e+13

80
80
80

data_ category

Simple Nucleotide Variation
Sequencing Reads
Biospecimen

Clinical

Copy Number Variation

Transcriptome Profiling

DNA Methylation

Proteome Profiling

Somatic Structural Variation
Structural Variation

BUT —A0TEXED fE 5|27 tEsS =201

# “TCGA-UVM”(Nevi and Melanomas) & 3 (N 7 — X OFEFECRER B A HESR

https://www.ic%%b.ip/



HIBTF—Xhobe—hrvy 724 <
GDCT — A R—XAZBRL THRT — K=K A

library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIBFEXCEGI#1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T—RXEIRRT
# GDCqueryBI# T“Transcriptome Profiling” 238 E L. %N T3T7—42R3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/



# GDCqueryB3% C“Transcriptome Profiling” #3873 L .

ST T KD

> # GDCquervf# T “"Transcriptome Profiling”#IETFL. iZLT3T -ARS

— -

> query <- GDCquery(project = "TCGA-UVM",

+ data.category = "Transcriptome Profiling")

Genome of reference: hg38

000 Project: TCGA-UVM

000 Checking if there are duplicated cases

Warning: There are more than one file for the same case.

000 Checking if there are results for the query

Please verify query result$

httDSZ//WWW.iCI’Gng.iD/
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library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIBFEXCEGI#1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI£U CT“Transcriptome Profiling” #18FE L. XU T 5T —X B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/
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# GDCqueryB3% C“Transcriptome Profiling” #3873 L .

output query <-getResults(query)
head (output_query, 20)

id data_format

e3224205-Ta8c—-4de2-983c-ac2e9%b592e6l
99cele%b-blc8-4adf-8529-3930¢68fagfe9
Odaede84-5a80-406c-8bf2-225df4flld7c
4b4d4a58-ed2b-4d95-b89%c-6dd1l725414al
B8ac53ffe-f9c8-4fle-aco9d-2aed82d5cT
152fdff5-c442-4384-al%a-8ccbel24as
2373ded8-d9%8b-4cc3-aSee-a8da3bbdel
fcOfe5f2-4d8c-4dcc-85¢c7-010e7e3e04
665251cY9-f45f-4c4f-ad2a-adfc7el7chy
ed79c017-e771-4455-89%cb-1bbfb8aSdy
ab9%7¢62el-dc39%-4dca-9262-ele3cffSb§
d3791987-53b8~-444e-97c2-bc77£51613
1d970£75-011a-4fc6-alSl-lade2elled
a75a4d%a-266e-4a0b-835a-6£f4%a25a8¢
0747c448-d280-40bd-ab2a-08a6daasfy
eblbalfe-22eb-48b8-b51f-6£2640ckd
f84b24e5-751f-4bl7-acdd-74b0468440

acCcess

ST T KD

cases

ISV TCGA-V4-A9ES-01A-11R-A405-07
TSV TCGA-V4-ASES-01A-11R-A405-07
ISV TCGA-V4-ASEF-01A-21R-A405-07
TXT TCGA-V4-ASEF-01A-21R-A40B-13

Splice Junction
Gene Expression
Splice Junction

Isoform Expression
Isoform Expression

miRNA Expression
Isoform Expression

Splice Junction

miRNA Expression
Isoform Expression
miRNA Expression
miRNA Expression

Gene Expression
Splice Junction

Isoform Expression
Isoform Expression

Gene Expression
Splice Junction
Splice Junction

miRNA Expression

20 2018-09- 06T20 < i & 37 991443 05: 00 50363092 20b0-4b7e

data_type
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification

state experims
released
released
released
released
released
released
released
released
released
released
released
released
released
released
released
released
released
released
released
r & 1 BtesT Avalv.icrweb.jp/
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library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIBFEXCEGI#1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI£U CT“Transcriptome Profiling” #18FE L. XU T 5T —X B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# MBI Y OERK. GDCqueryBd#I T, data.typeZIETE L TI H I S.
query <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/



# ERASHY7E 7 T Y OFERK. GDCqueryBEZL T, datatype=fEE L T HITR S.

> # WMIRGVIDIVOIER. GDCquervRi#IT. data.typeZ i ELTESCHD.
> query <- GDCquery(project = "TCGA-UVM",

+ data.category = "Transcriptome Profiling",

- data.type = "Gene Expression Quantification®)

o0 GDCquery: Searching in GDC database

Genome of reference: hg38

000 Checking if there are duplicated cases
000 Checking if there are results for the query

https://www.icg\SN%b.ip/
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library(TCGADbiolinks)
library(SummarizedExperiment)

#E2GDC/OY U ~HHER
getGDCprojects()

# “TCGA-UVM”(Nevi and Melanomas) % 3& ' 7 — % DIBFEXCEGI#1 % # 52 = 807
getProjectSummary("TCGA-UVM")

T —RERRY
# GDCqueryBI£U CT“Transcriptome Profiling” #18FE L. XU T 5T —X B3 = getPrOJectSummary()
query <- GDCquery(project = "TCGA-UVM", * GDCquery()

data.category = "Transcriptome Profiling")

output_query <-getResults(query)
head(output_query,20)

# BB 7 T Y OYERK. GDCqueryBd#L T, datatypeZfEE L TI HIZHK 5.
guery <- GDCquery(project = "TCGA-UVM",

data.category = "Transcriptome Profiling",

data.type = "Gene Expression Quantification")

output_query <-getResults(query)
head(output_query,20)

https.//www.icrweb.jp/
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Gene expression7= (T ITH - 7= 356

output_ query <-getResults(query)
head (output_query, 20)

id data_format

99cele%b-blc8-4adf-8529-393068fa8fé69
1d970£75-011a-4fc6-alS51l-lade2e016c35
f84b24e5-751f-4bl7-a6dd-74b046844d0d
37b€6b698-b9%d0-4efd-b8fa-410803£ff43£7
0db0Oe29%f-bdlé-4f%a-944a-9b2b73ae3231
dl48f481-a38c-48le-blOcO0-cdad04cbf3ba

b7ac31c0-1284
Ta3399f3-a7c4
3ecS5342£f-740b
cbéceela-43a4
el849623-895a
e77bc8dd-c55¢c
3c44e284-32e2
e34a4ade-6c02
d48060de-bea4d
2c941fe66-90ae
2e2874d4-4932
b5b0£524-d70e
d79c97d7-9fcd
aT7ff797b-4601
access

open

open

open

O D W ~J oy O & W W~ O

Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene
Gene

Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression
Expression

. W

cases

ISV TCGA-V4-ASES-01A-11R-A405-07
TSV TCGA-YZ-A983-01A-11R-A405-07
TSV TCGA-VD-A8S8KO-01lA-11R-A405-07
TSV TCGA-V4-A9ES-01A-11R-A405-07
ISV TCGA-WC-A87Y-01A-11R-A405-07
TSV TCGA-VD-A8KH-01A-11R-A405-07

data_type
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification
Quantification

state experimental strategy version
released RNA-Seq 1
released RNA-Seqg ) |
released RNA-Seqg |
released RNA-Seq 1
released RNA-Seqg l-
released RNA-Seq 1
released RNA-Seqg 1
released RNA-Seqg |
released RNA-S5eqg 1
released RNA-Seqg 1
released RNA-Seq 1
released RNA-Seqg 8
released RNA-Seq 1l
released RNA-Seq 1
released RNA-Seqg 1l
released RNA-Seq )
released RNA-Seq |
released RNA-Seqg )
released RNA-Seq 1
released RNA-seRtps://www.icn/veb.‘;p/
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#T — X, EFEZHESE L TH <= 801T. S0%EH!
length(output_query[,1])
length(unique(output_queryS$cases.submitter_id)) #cases.submitter_id: SEID

#x7>a—F
GDCdownload(query)

Gene Expression Heatmap

# summarizedExperimentd 7 > = 7 M IZE A
UVM <- GDCprepare(query)

# assayBE M CHET — % (177)) = T
UVM_mat <- assay(UVM)

#1759 DX IT= 60660 80
dim(UVM_mat)

UVM_mat2 <- UVM_mat[1:100,]

heatmap(UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap")
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#7T— 2. EFEEHES L TH <= 801T. 80!

> #T —H# FEPIIE HEEEL THS
length (output query(,1l])
.submitter id: JE{ID

eryScases.submitter id))

—- Y
-

tl] 80

length (unique (output qu

tl] 80
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#T — ¥ FER I HERR L TH < = 801T. SOEH!
length(output_queryl[,1])
length(unique(output_queryScases.submitter_id)) #cases.submitter_id: JE#!1D

#xyva—F
GDCdownload(query)

Gene Expression Heatmap

# summarizedExperimentd 7 > = 7 M IZE A
UVM <- GDCprepare(query)

# assayFE M CHIET — % (177)) &= H T
UVM_mat <- assay(UVM)

#1759 DX IT= 60660 80
dim(UVM_mat)

UVM_mat2 <- UVM_mat[1:100,]

heatmap(UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap")

Wmlﬁ— . | mmﬁ}ﬁm%ﬂ
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#XxyvA—F

P

> # Aoy0-K

> GDCdownload (query)

Downloading data for project TCGA-UVM

GDCdownload will download 80 files. A total of 337.254347 MB
Downloading as: Mon Feb 12 22 32 15 2024.tar.gz

Downloading: 77 MB >

>
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#T — ¥ FER I HERR L TH < = 801T. SOEH!
length(output_queryl[,1])
length(unique(output_queryScases.submitter_id)) #cases.submitter_id: JE#!1D

#Xx7>ra—F
GDCdownload(query)

Gene Expression Heatmap

# summarizedExperiment4 7 = 7 b TR
UVM <- GDCprepare(query)

# assayFE M CHIET — % (177)) &= H T
UVM_mat <- assay(UVM)

#1759 DX IT= 60660 80
dim(UVM_mat)

UVM_mat2 <- UVM_mat[1:100,]

heatmap(UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap")

Wmlﬁ— . | mmﬁ}ﬁm%ﬂ
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# summarizedExperiment?d 7 > = 7 ~ ICE A

> # summarizedExperiment} IV 1O (CE A
> UVM <- GDCprepare (query)
| s=======s=ss=sssssssssssssssssssssssssssssssssss==========| ] (0%
Starting to add information to samples
=> Add clinical information to samples
=> Adding TCGA molecular information from marker papers
=> Information will have prefix 'paper '
uvm subtype information from:doi:10.1016/j.ccell.2017.07.003
Available assays in SummarizedExperiment :
=> unstranded
=> stranded first
=> stranded_second
=> tpm_unstrand
=> fpkm unstrand
=> fpkm ug unstrand

https://www.icZNZeb.ip/
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#T — ¥ FER I HERR L TH < = 801T. SOEH!
length(output_queryl[,1])
length(unique(output_queryScases.submitter_id)) #cases.submitter_id: JE#!1D

#Xx7>ra—F
GDCdownload(query)

Gene Expression Heatmap

# summarizedExperimentd 7 > = 7 M IZE A
UVM <- GDCprepare(query)

# assayBAE TEUE T — X (1T5) %=
UVM_mat <- assay(UVM)

# {15 DXRIT= 60660 80
dim(UVM_mat)

UVM_mat2 <- UVM_mat[1:100,]

heatmap(UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap")
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# assayB I CHUET — 2 (1TH) 2 i
# {75 DRIT= 60660 80

- # assayEHTHEIET -AdTIDH AL

» dim (UVM mat)
[1] 60660 80

https.//www. icr7w%b.ip/



WERT—XDOFEF., KO — K, T, b— k< 7HEH

#T — ¥ FER I HERR L TH < = 801T. SOEH!
length(output_queryl[,1])
length(unique(output_queryScases.submitter_id)) #cases.submitter_id: JE#!1D

#Xx7>ra—F
GDCdownload(query)

Gene Expression Heatmap

# summarizedExperimentd 7 > = 7 M IZE A
UVM <- GDCprepare(query)

# assayFE M CHIET — % (177)) &= H T
UVM_mat <- assay(UVM)

#1759 DX IT= 60660 80
dim(UVM_mat)

UVM_mat2 <- UVM_mat[1:100,]

heatmap(UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap")
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UVM_mat2 <- UVYM_mat[1:100,]
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WERT—XDOFEF., KO — K, T, b— k< 7HEH

#T — ¥ FER I HERR L TH < = 801T. SOEH!
length(output_queryl[,1])
length(unique(output_queryScases.submitter_id)) #cases.submitter_id: JE#!1D

#Xx7>ra—F
GDCdownload(query)

. ) NN _ Gene Expression Heatmap
# summarizedExperimentt 7> = 7 k (CE A

ENSGO00000041
ENSGD0000053

- ENSGD00000032:
UVM <- GDCprepare(query) -
el ENSGO00000051
ENSGOD0000050
ENSGO000000 16
* 3 % E —_— J— I ENSGO00000011
4 assay B CHAET — 2 (f75)) % Hh =
ENSGOI0000043
ENSGOI000004T
UVM mat <- assay(UVl\/l) . ENSGO000000%5
- & ENSGODI0000SS
ENSGOII000052
% T Enscoonoonos
_ _ ENSGO0H0001:
# ,/f §IJ 0) \)/z => 60660 80 1 ENSE000000047
T Z TC | 4 ENSGOD0000050
ENSGOO0000051
d im ( UV M m at) ENSGO00000035
— ENSGO00000051
ENSGOD000002ZT.
am ENSGO00000045
= ENSGOI0000000
UVM_mat2 <- UVM_mat[1:100,] = e
- N ENSGON0000051
— — : ’ 1 ENSGOI0000050
- ENSGOI0000044
ENSGI0000054
- ENSGOII000050
ENSGD00000018
heatmap(UVM_mat2,
- ENSGO00000030:
I — N A o ENSG000000025

Cov— ) EESESEEESbEEEEEEEE B EEEEEEESEEEEEEEEEE5ES

S S S S S S S S SEEES S SSSESSSEEESE5 5SS 555555555

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

n n
scale = "row", $HESRRESPERERIREEIPEREEEEPE IR
________________________________

main = "Gene Expression Heatmap") 3223333303 7382333 Sii3Z5gcccifcsginiafac
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E—F=ev7
QR R Console

> GDCdownload (query)
Downloading data for project TCGA-UVM
GDCdownload will download 80 files. A total of 337.254347 MB
Downloading as: Mon Feb 12 22 32 15 2024.tar.gz
Downloading: 77 MB >
> # summarizedExperimentF JU1OM(CE A
> UVM <- GDCprepare (query)
| 1100%
Starting to add information to samples
=> Add clinical information to samples
=> Adding TCGA molecular information from marker papers
=> Information will have prefix 'paper_ '
uvm subtype information from:doi:10.1016/j.ccell.2017.07.003
Available assays in SummarizedExperiment :
=> unstranded
=> stranded_first
=> stranded_second
=> tpm_unstrand
=> fpkm unstrand
=> fpkm ugq unstrand

# assayPARTRET -2 (THh &L

UVM _mat <- assay (UVM)

# {T5DRIT= €0€60 80
dim (UVM mat)
1] 60660 80

UVM mat2 <- UVM mat[1:100,]

heatmap (UVM_mat2,
Colv = NA,
scale = "row",
main = "Gene Expression Heatmap”™)
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library(TCGADbiolinks)

library(maftools)

# TV ZER. T—2%2RFETH570REEBL TV
query <- GDCquery( project = "TCGA-LUAD",

data.category = "Simple Nucleotide Variation",

access = "open"”, data.type = "Masked Somatic Mutation",

workflow.type = "Aliquot Ensemble Somatic Variant Merging and Masking")

#XxyrA—F
GDCdownload(query)

# maffe 0 ICZH#E. QueryH’SNVD & = GDCprepare® H 11 lEmaffe = 127 %
LUAD <- GDCprepare(query)
LUAD1 = read.maf(maf = LUAD)

# MAFY < U /ERL
plotmafSummary(maf = LUAD1, rmOutlier = TRUE, addStat = 'median’, dashboard = TRUE, titvRaw = FALSE)
oncoplot(maf = LUAD1, top = 10)

https.//www.icrweb.jp/
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# DIVERRL. T-R2@RISTOLAGEBBLTLS

> query <- GDCquery( project = "ICGA-LUAD",

v/

+ data.category = "Simple Nucleotide Variation",
- access = "open”, data.type = "Masked Somatic Mutation"™,
+ workflow.type = "Aliquot Ensemble Somatic Variant Merging and Masking")

o GDCquery: Searching in GDC database

ooo Project: TCGA-LUAD

000 By access
ooo By data.type
000 By workflow.type

000 Checking if there are duplicated cases
000 Checking if there are results for the query

> # AoO-*

> GDCdownload (query)

Downloading data for project TCGA-LUAD

GDCdownload will download 618 files. A total of 61.056443 MB
Downloading as: Mon Feb 12 23 03_29 2024.tar.gz

Downloading: €1 MB > 30
> https.//www.icrweb.jp/

”
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library(TCGADbiolinks)

library(maftools)

# 7T ZFR. T — R RRTHT7ALXFEELTWS
qguery <- GDCquery( project = "TCGA-LUAD",

data.category = "Simple Nucleotide Variation",

access = "open", data.type = "Masked Somatic Mutation",

workflow.type = "Aliquot Ensemble Somatic Variant Merging and Masking")

#X>ro—FK
GDCdownload(query)

# maffe ICZEHE. Queryh’SNVD & E GDCprepareD H A ldmaffis K IC 4 B
LUAD <- GDCprepare(query)
LUAD1 = read.maf(maf = LUAD)

# MAFY < U /ERL
plotmafSummary(maf = LUAD1, rmOutlier = TRUE, addStat = 'median’, dashboard = TRUE, titvRaw = FALSE)

oncoplot(maf = LUAD1, top = 10)
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SR T —X DX 7> A— kK &Kaplan-Meier7 B vy k

library("survminer"
library("TCGADbiolinks")

#TCGA-LUADD 2 T DERKT — X2 X7 A—F
clin <- GDCquery_clinic("TCGA-LUAD")

head(clin #7 —X 7L — LR TH D Z ENDM D

#KM~Z A b
TCGAanalyze_survival(clin, clusterCol="gender", risk.table = FALSE, conf.int = FALSE)

#HIBTED T 4 L 7 MY =RFHFT
getwd()

https.//www.icrweb.jp/
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