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Part One Human genomics data resources 1:30pm - 3pm

* UCSC Genome Browser + Exercise
 gnomAd + Exercise

* GTEx + Exercise

e ENCODE database + Exercise

* Exercise: Putting it all together

Part Two Cancer genomics data resources 3:30pm —5pm

e Brief introduction to TCGA
e cBioPortal

* Genomic Data Commons

* Xena Browser

e Cancer Genomics Cloud
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Part Two Cancer genomics data resources 3:30pm —-5pm

The Cancer Genome Atlas

Brief introduction to The Cancer Genome Atlas

e cbioPortal

Looking up somatic mutations and any clinical associations

e Genomic Data Commons

Accessing the raw and processed data

e XENA browser

Downloading tidy processed data

e Cancer Genomics Cloud

Accessing and analyzing data in the cloud

Some sections will be accompanied by an exercise to help you test your skills, plus an exercise at the end
to put all your knowledge together.
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The Cancer Genome Atlas

* Lunched in 2006 as a pilot and expanded in 2009

Pan-cancer
Publication

4

22 papers in Cell
Publishing Group journals

Analysis

Pilot Project Expansion Completion

2010-2014 2015-2016

1 3

Rare Projects 9 tumor
Initiated  types closed

2006-2009

1 3

GBM  Ovarian
Report Report

[]

10,000
cases complete

|

NCAB
Report

* 11,000 cancer patients across 33 cancer types
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NATIONAL CANCER INSTITUTE
THE CANCER GENOME ATLAS

TCGA BY THE NUMBERS

CGA produced over

2.5,

PETABYTES

of data

To put this into perspective, 1 petabyte of data
is equal to

212 000

DVDs

TCGA RESULTS & FINDINGS

Improved our

MOLECULAR understanding of the
BASISOF | genomic underpinnings
CANCER of cancer
TUMOR Revolutionized how
SUBTYPES cancer is classified

Identified gencmic

characteristics of tumors

THERAPEUTIC that can be targeted with
TARGETS currently available
therapies or used to help

with drug development

THE TEAM

20

- COLLABORATING

—— INSTITUTIONS
- *  across the United States
and Canada

CGA data describes ~including
DIFFERENT

TUMOR TYPES

based on paired tumor and normal tissue sets
collec frol

m 11,000

PATIER

DIFFERENT
DATA YPES

how cancer is classified by
s with distinct sets of

€)

rchers to
re clinically
lons with

Www.cancer.gov/ccg




Types of TCGA data

* Core dataset:
Pathology report
Histology images
Clinical data
Whole exome-seq
SNP 6.0 array
MRNAseq
MiRNAseq
Methylation array

* Optional datasets:

— 50x Whole-genome sequencing
— Bisulfide sequencing

— Protein Array

— Radiological images (MRI)

* Also mRNA/methylation data for
~10-20 matched normal tissue data
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cBioPortal

Looking up somatic mutations in cancer samples
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cBioPortal

.::v cBloPortal

FOR CANCER GENOM

Query Quick Search

Select Studies for Visualization & Analysis:

PanCancer Studies 3
Celllines 3
Adrenal Gland 3
Ampulla of Vater 1

Biliary Tract 9
Bladder/Urinary Tract 13
Bone 2
Bowel 10
Breast 15
CMS/Brain 18
Cervix 2

Looking up mutation

0 studies seo iy

profile of specific genes

Download

Data Seis Web APl R/MATLAB Tutorials FAQ News Visualize Your Data About

0 studies selected (0 samples) Search...

Quick select. | TCGA PanCancer Atlas Studies Curated set of non-redundant studies

PanCancer Studies

[ MSK-IMPACT Clinical Sequencing Gohort (MSKCC, Nat Med 2017)
[1 Pan-Lung Cancer (TCGA, Nat Genet 2016)
[] Pediatric Pan-cancer (Columbia U, Genome Med 2016)

10945 samples @& &€
1144 samples @& &
103 samples @ &€

Cell lines

1 cancer Cell Line Encyclopedia (Broad, 2019)
[1 cancer Cell Line Encyclopedia (Novartis/Broad, Nature 2012) 11
[] NCI-60 Cell Lines (NCI, Cancer Res 2012)

19 samples @ &6
0 samples @ & &
67 samples @ &6

Adrenal Gland

Adrenocortical Carcinoma

[ adenoid Cystic Carcinama Praject (2013)

[ Adrenocortical Carcinoma (TCGA, PanCancer Atlas)
[ Adrenocortical Carcinoma (TCGA, Provisional)

=y

049 samples @ & €
92 samples @ &
92 samples @ &6

Amnulla of Vater

I Query By Gene I * Explore Selected Studies

Please cite: Cerami et al.,, 2012 & Gao et al., 2013

http://www.cbioportal.org/

Login
What's New @cbioportal W
Ll
| amp cBioPortal
'_'I [@cbioportal

We have been busy recently releasing new
cBioPortal features, thanks to our growing
#opensource community: @sloan_kettering
@DanaFarber @ChildrensPhila

{@pmcancercentre @AstraZeneca

@TheHyveNL. Waterfall plots, heatmaps,

fusions, filters, quick links etc.:

chioportal. org/news w

Sign up for low-volume email news alerts

Subscribe

Cancer Studies

The portal contains 273 cancer studies (details)

Cases by Top 20 Primary Sites

Breast [N
|

Lung

Lympnon I

Prostate

CNS/Brain HEEER
Bowel HERI

P Kidney | 0 . "
e Looking up mutation profile of a
Myeloid | cohort
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http://www.cbioportal.org/

cBioPortal

Query Quick Search

Select Studies for Visualization & Analysis:

Download

1 study selected (230 samples) Deselect all

Bone 2 - ) Thoracic PDX (MSK, Provisional)
Bowel 10 Lung Neuroendocrine Tumor
— SMALL CELL LUNG CANCER
Breast 15 ) Small Cell Lung Cancer (CLCGP, Nat Genet 2012)
) Small Cell Lung Cancer (Johns Hopkins, Nat Genet 2012)
CNS/Brain 18 [J Small Cell Lung Cancer (U Cologne, Nature 2015)
) Small-Cell Lung Cancer (Multi-Institute, Cancer Cell 2017)
Cervix 2
Non-Small Cell Lung Cancer
EeoehagusiSonach 14 () Non-Small Cell Lung Cancer (MSK, Cancer Cell 2018)
=0 % ) Non-Small Cell Lung Cancer (MSKCC, J Clin Oncol 2018)
) Non-Small Cell Lung Cancer (TRACERx, NEJM 2017)
Head and Neck 13 J Non-Small Cell Lung Cancer (University of Turin, Lung Cancer 2017)
) Non-small cell lung cancer (MSK, Science 2015)
Kidney 17 ) Pan-Lung Cancer (TCGA, Nat Genet 2016)
Liver s — LUNG ADENOCARCINOMA
) Lung Adenocarcinoma (Broad, Cell 2012)
Lung 21" L _Lung Adenocarcinoma (MSKCC, Scisnce 2015)
I\ﬂ Lung Adenocarcinoma (TCGA, Nature 2014)
Lymphoid 19 ) Lung Adenocarcinoma (TCGA, PanCancer Atlas)
) Lung Adenocarcinoma (TCGA, Provisional)
Myeloid © ) Lung Adenocarcinoma (TSP, Nature 2008)
) Non-Small Cell Cancer (MSKCC, Cancer Discov 2017)
Other 13
— LUNG SQUAMOUS CELL CARCINOMA
Ovary/Fallopian Tube 4 ) Lung Squamous Cell Carcinoma (TCGA, Nature 2012)
) Lung Squamous Cell Carcinoma (TCGA, PanCancer Atlas)
Pancreas i ) Lung Squamous Cell Carcinoma (TCGA, Provisional)
Peripheral Nervous Svstem 5 v

1 study selected (230 samples) Deselect all

Query By Gene | [el
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Please cite: Cerami et al., 2012 & Gao et al., 2013

Search...

139 samples @ & &

29 samples @ & &
51 samples @ & &
110 samples @ & &
20 samples @ & &

75 samples @ & &
240 samples @ & &
327 samples @ & &

41 samples @ & &

16 samples @ & &

1144 samples @ & &

183 samples @ & &

35 samples @ & &
230 samples @ & &
566 samples @ & &
586 samples @ & &
163 samples @ & &
915 samples @ & &

178 samples @ & &
487 samples @ & &
511 samples @ & &

* Explore Selected Studies
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cBioPortal

Please cite: Cerami et al., 2012 & Gao et al., 2013

Query Quick Search Download
Selected Studies: Modify Lung Adenocarcinoma (TCGA, Nature 2014) (230 total samples)
Select Genomic Profiles: ¥ Mutations ©

I | Puytative copy-number alterations from GISTIC (7] I

) mRNA Expression z-Scores (RNA Seq V2 RSEM) @

Select Patient/Case Set:
. Samples with mutation data (230) X v
To build your own case set,

try out our enhanced Study View.

Enter Genes: User-defined List X -

Hint: Learn Onco Query Language (OQL)
to write more powerful queries (' 1093
KRAY|

Type in “TP53” and “KRAS” one per line

a

@ All gene symbols are valid.

Submit Query
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cBioPortal

. P | ung Adenocarcinoma (TCGA, Nature 2014) . : i i e
! d Itered in 157 (68%) of d patients/ I
e == Samples with mutation data (230 patients/samples) - TP53 & KRAS Queried genes are altered in (68%) of queried patients/samples
OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Enrichments Survival CN Segments Download

Add Clinical Tracks + Heatmap~ | Sort~ = Mutations~ View~ @ Download~ Q G 7 % @ O™

e

TP53 A7% HERARAEEEEEE NN NN NN NN NN RN NN NN E NN NN ERR)

KRAS 33% mEREEEERENR ARRRERRRRNEEEDER AERRERNEEANENENEENR AN NENRERERD

Genetic Alteration B |nframe Mutation (putative driver) B Missense Mutation (putative driver) ¥ Missense Mutation (unknown significance)

B Truncating Mutation (putative driver) No alterations
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cBioPortal

OncoPrint Cancer Types Summary
TPS3 KRAS
Add annotation tracks v Y-Axis Max:
5 o
%2}
c -
kel
B
2 4
=
™ 4
It}
o
= (3 .o
£
0
P53..
0
TP53 KRAS
Add annotation tracks v Y-Axis Max:
G12C/V/A and 5 more
73 4 .
w
C -
el
E -
=]
2 4
%)
<
x ,
4
- 4

Mutual Exclusivity Plots Mutations
GEED 5
R158L/P
. .
L ] | ] L] L ]
L] L] [ ] *ee

®eeen smm@m e » ®
P53

T T
100 200

o [

Co-expression

Enrichments

LI At L ]

T
300

P53 _tetra..

Survival

CN Segments

Llegend @ &

393aa

Legend @ | &

189aa

‘
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Download

TP53

RefSeq: NM_000546
Ensembl: ENST00000269305
CCDS: CCDS11118

UniProt: P53 HUMAN

Somatic Mutation Frequency @ 46.5%

Missense (@) Truncating

@ Inframe @ Other

View 3D Structure

KRAS

RefSeq: NM_033360
Ensembl: ENST00000256078
CCDS: CCDS8703

UniProt: RASK_HUMAN

Somatic Mutation Frequency @ 32.6%

Missense @ Truncating

@ Inframe @ Other

View 3D Structure




cBioPortal

Modify Query =

Lung Adenocarcinoma (TCGA, Nature 2014)
Samples with mutation data (230 patients/samples) - TP53 & KRAS

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Enrichments Survival
Overall Survival Kaplan-Meier Estimate (Overall patient survival status.)
X-Axis Max: @ [ | 224 Months Survival o

Logrank Test P-Value: 0.266

W Cases with Alteration(s) in Query Gene(s)

M Cases without Alteration(s) in Query Gene(s)

Overall Survival

20%-

10%- 4

0% T T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220

Months Survival

Median Months Survival
41.2986093
46.6868129

Number of Cases, Total Number of Cases, Deceased

Cases with Alteration(s) in Query Gene(s) 140 44

Cases without Alteration(s) in Query Gene(s) 63 19
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cBioPortal

Query Quick Search

Select Studies for Visualization & Analysis:

Bowel

Breast

CNS/Brain

Cervix

Esophagus/Stomach

Eye

Head and Neck

Kidney

Liver

10

15

18

14

13

17

Lung

(]
21

Lymphoid

Myeloid

Other

Ovary/Fallopian Tube

Pancreas

19

13

10

1 study selected (230 samples)  Deselect all

Download

[] select all listed studies matching filter (21)

Lung

|:| Thoracic PDX (MSK, Provisional)

Lung Neuroendocrine Tumor

— SMALL CELL LUNG CANCER

] small Cell Lung Cancer (CLCGP, Nat Genet 2012)

] small Cell Lung Cancer (Johns Hopkins, Nat Genet 2012)
] small Cell Lung Cancer (U Cologne, Nature 2015)

] small-Cell Lung Cancer (Multi-Institute, Cancer Cell 2017)

Non-Small Cell Lung Cancer

[] Non-Small Cell Lung Cancer (MSK, Cancer Cell 2018)

] Non-small Cell Lung Cancer (MSKCC, J Clin Oncol 2018)
] Non-Small Cell Lung Cancer (TRACERx, NEJM 2017)

] Non-Small Cell Lung Cancer (University of Turin, Lung Cancer 2017)

1 Non-small cell lung cancer (MSK, Science 2015)
O Pan-Lung Cancer (TCGA, Nat Genet 2016)

— LUNG ADENOCARCINOMA
] Lung Adenocarcinoma (Broad, Cell 2012)
] Lung Adenocarcinoma (MSKCC, Science 2015)

1 study selected (230 samples) Deselect all

Lung Adenocarcinoma (TCGA, Nature 2014)

] Lung Adenocarcinoma (TCGA, PanCancer Atlas)
O Lung Adenocarcinoma (TCGA, Provisional)
O Lung Adenocarcinoma (TSP, Nature 2008)

Query By Gene

Please cite: Cerami et al_, 2012 & Gao et al_, 2013

Search...

139 samples @ & &

29 samples @ & &
51 samples @ & &
110 samples @ & &
20 samples @ & &

75 samples @ & &
240 samples @ & &
327 samples @ & &

41 samples @ & &

16 samples @ & &

1144 samples @ & &

183 samples @ & &

35 samples @ & &
230 samples @ & &
566 samples @ & &
586 samples @ & &
163 samples @ & &

* Explore Selected Studies
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cBioPortal

[ | -
i cBioPortal Data Sets Web APl R/MATLAB Tutorials FAQ News Visualize Your Data About Login
n OR CANCER GENOMICS

Lung Adenocarcinoma (TCGA, Nature 2014) & Click gene symbols below or enter here m

Whole exome sequencing, messenger RNA, microRNA, copy number, methylation and proteomic analysis of 230 lung adenocarcinoma tumor/normal pairs. Raw data via the TCGA Data
Portal. PubMed

Summary Clinical Data Heatmaps CN Segments Selected: 230 patients | 230 samples @ W & Custom Selection ~

Quick Filters: () 230 samples with mutation data 230 samples with CNA data

Mutation Count vs Fraction of Genome Altered Mutated Genes (230 profiled samples) Fusion Genes (230 profiled samples) Overall Survival Status
Y Gene # Mut # Freq ~ Y Gene # Fusion # Freq =
1.4k # samples
. . 4 TP53 ® 16 I 107 46.5% “  ROS1 4 4 1.7%
1.2k1 N 3 KRAS @& 76 ] 75 32.6% ALK 3 3 1.3%
1k . ., . " LRP1B 115 | 68 29.6% RET 2 a2 0.9%
o . L
é 8001 . . PCLO 56 | 46 20.0%
g o e e 0 KMT2C 50 | 43 18.7%
£ 600+ PO .
5 L P STK11 @ 42 - 40 17.4%
2 .80 o vee .
4004 * w o * KEAP1 & 40 | 40 17.4%
L L] .. ' . ..
0
2004 % : ", % sy, RELN 45 ] 35 15.2%
0 %ut’ . FAT4 42 | 34 14.8%
0_ .
———————————————— EGFR @ 45 ] 33 14.3%
0 01020304 05086070809 1 PTPRD 38 7 33 14.3% ¥
Fraction of copy number altered genome Search... Search..
CNA Genes (230 profiled samples) Mutation Count Fraction Genome Altered Distant Metastasis Pathologic Spr...
Y Gene Cytoband CNA # Freq «
40 25
CDKNZA @ 9p21.3 DEL 45 196% * 30 20
CDKN2B  9p213 DEL 042 183% 20 .
SDHA 5p15.33 AMP 41 17.8% 10 5
TERT 5p15.33 AMP 41 17.8% 5O 00 C 000000000 0.0 4
P 25929 %% 2% %% B N N N N N XN
TRIP13 501533 AMP " 17.8% 2 oooooo"o"‘od&b"‘o%% 0% 7 BT Y BT BT B0 % e
ARNT @ 1921.3 AMP 37 16.1% International Classification of Dise... International Classification of Dise... = Patient Smoking History Category Pre-treatment History Primary Tumor Pathologic Spread
APH1A 1921.2 AMP ) 37 16.1%
MCL1 1921.2 AMP 36 15.7%
SETDB1 @ 1q21.3 AMP 36 15.7%
MLLT11 @ 1921.3 AMP 35 15.2%
CKS1B 1921.3 AMP 34 148% ¥

R Sy

| CHILDREN'S : Y = - 5
MEDICAL THE UNIVERSITY OF -
© | " SYDNEY £ QA

R = THE UNIVERSITY OF HONG KONG
Jeans for Gened




cBioPortal

Lung Adenocarcinoma (TCGA, Nature 2014) & Click gene symbols below or enter here m
Whole exome sequencing, messenger RNA, microRNA, copy number, methylation and proteomic analysis of 230 lung adenocarcinoma tumor/normal pairs. Raw data via the TCGA Data
Portal. PubMed

Summary Clinical Data Heatmaps CN Segments Selected: 230 patients | 230 samples @ R % Custom Selection ~

Quick Filters: () 230 samples with mutation data [J 230 samples with CNA data

Mutation Count vs Fraction of Genome Altered Mutated Genes (230 profiled samples) Fusion Genes (230 profiled samples) Overall Survival Status
Y Gene # Mut # Freq v Y Gene # Fusion # Freq «
1.4k # samples =
° ° 4 TP53 ® 116 ¥ 107 46.5% ~ | ROS1 4 L4 1.7%
1-2K1 . s | KRAS ® 76 075  826% ALK 3 @3 13%
1k o e, . ’ LRP1B 115 [ 68 29.6% RET 2 a2 0.9%
. .
£ 8001 e ® PCLO 56 0 46 20.0%
g ° e o 0 KMT2C 50 [ 43 18.7%
£ 6004 & °
= . STK11 @ 42 [ 40 17.4% Sex
ft e e%e 4 eee °
4004 * T KEAP1 ® 40 0 40 17.4%
oo o o' 8 oo,
o °, RELN 45 O 35 15.2%
2001 ..:!.' "::O.'o o:.. e 8 o, )
“ Xt DT FAT4 42 0 34 14.8%
04 CJ L
S N s (o N | [ EGFR ® 45 O 33 14.3%
0 01 0203040506 07 0809 1 PTPRD 38 ] 233 1430, -
Fraction of copy number altered genome Search... Search...
CNA Genes (230 profiled samples) Mutation Count Fraction Genome Altered Distant Metastasis Pathologic Spr...
Y Gene Cytoband CNA # Freq «
40 25
CDKN2A @ 9p21.3 DEL [ 45 196% =~ 30 20
CDKN2B  9p21.3 DEL 042  183% 20 12
SDHA 5p15.33 AMP L4 17.8% 10 5
TERT 5p15.33 AMP O 41 17.8%
’ u %P %% %% %% % %% %Y, 2027 %o 0o el S Aol g O,
TRIP13 5p15.33 AMP [ 41 17.8% o < Ex
ARNT @ 1921.3 AMP 0 37 16.1% International Classification of Dise... International Classification of Dise...  Patient Smoking History Category Pre-treatment History Primary Tumor Pathologic Spread
APH1A 1921.2 AMP 37 16.1%
MCL1 1921.2 AMP @ 36 15.7%
SETDB1 @ 1921.3 AMP [] 36 15.7%
MLLT11 @ 1921.3 AMP @ 35 15.2%
CKS1B 1921.3 AMP [ 34 148% ¥
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$
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° .
C B I o Po rta I Lung Adenocarcinoma (TCGA, Nature 2014) & Click gene symbols below or enter here
Whole exome sequencing, messenger RNA, microRNA, copy number, methylation and proteomic analysis of 230 lung adenocarcinoma tumor/normal pairs. Raw data via the TCGA Data Portal. PubMed

A< | Clear Al Filters
Summary Clinical Data Heatmaps CN Segments Selected: 107 patients | 107 samples @ N X

Quick Filters: |:| 107 samples with mutation data |:| 107 samples with CNA data

Select all (0) Deselect all Search..

Mutation Count vs Fraction of Genome Altered Mutated Genes (107 profiled samples) Fusion Genes (107 profiled samples) Group comparison allows you to create custom groups and
compare their clinical and genomic features. Use the button

1.4k # samples ¥ Gene # Mut # Freq - Y Gene #Fusion # below to create groups based on selections.
* . 3 TP53 ® 116 107 100.... ~ ROS1 1 D 1
1.2k . 2 LRP1B 83 I:l 44 41.1%
1k e e, . ; PCLO 42 I:l 33 30.8% TP53 mutant
.
w
c L[] 0,
S 8001 . KMT2C 35! I:‘ 30 28.0% ~
% . L KRAS ® 26 [d25  234%
< 8007 * RELN 34 [2s  224% Sex
42 s .ls" . 000 .
4004 * % o T NF1 25 I:l 21 19.6%
.' . ., '. 8 oo,
. . 0
200{ * te, * g CPS1 21 [J20 187%
> * EGFR ® 30 D 20 18.7%
NI R Sy
— FAT4 24 [J20 187%
0 01020304 0506070809 1 GRIN2A 23 |:| 19 17.8% v
Fraction of copy number altered genome Search... Search...
CNA Genes (107 profiled samples) Mutation Count Fraction Genome Altered Distant Metastasis Pathologic Spr...
Y Gene Cytoband CNA # Freq 1
15
SDHA 5p15.33 AMP D 26 243% A~ 1g
10
TERT 5p15.33 AMP D 26 24.3% 6
4
TRIP13 5p15.33 AMP D 26 24.3% 5 2
CDKN2A ® 9p21.3 DEL 21 19.6%
i H ) B 2% %% %% 6‘\5‘0 % g, K 0%‘0’ 06‘0‘3 0‘?5‘0‘9 06‘0" o%\oﬁ\ 0‘%\05’ 0‘%\0) oc‘ 2
CDKN2B 9p21.3 DEL D 20 18.7% 4 % E
IL7TR ® 5p13.2 AMP D 20 18.7% International Classification of Dise... International Classification of Dise...  Patient Smoking History Category Pre-treatment History Primary Tumor Pathologic Spread
DROSHA 5p13.3 AMP D 20 18.7%
LIFR ® 5p13.1 AMP D 19 17.8%
RICTOR @ 5p13.1 AMP D 19 17.8%
FGF10 @ 5p12 AMP D 18 16.8%
MTAP 9p21.3 DEL D 16 15.0% ~
Search...
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[ ]
C B I o Po rta I Lung Adenocarcinoma (TCGA, Nature 2014) & Clck gene symbols below or enter here m

Whole exome sequencing, messenger RNA, microRNA, copy number, methylation and proteomic analysis of 230 lung adenocarcinoma tumor/normal pairs. Raw data via the TCGA Data
Portal. PubMed

Summary Clinical Data Heatmaps CN Segments Selected: 230 patients | 230 samples @ R % Custom Selection ~

Quick Filters: [ 230 samples with mutation data [J 230 samples with CNA data

Mutation Count vs Fraction of Genome Altered Mutated Genes (230 profiled samples) Fusion Genes (230 profiled samples) Overall Survival Status
1.4K4 Y Gene # Mut # Freq ~ Y Gene # Fusion # Freq
. # samples
* . 4 PRSS— s f—t aieme ROS1 4 4 1.7%
1-2k1 . , | Kras @ 76 75 326% ALK 3 o3 13%
1k e ., LI i LRP1B 115 [ 68 29.6% RET 2 a2 0.9%
g 500 N . PCLO 56 O 46 20.0%
g . o« o 0 KMT2C 50 [ 43 18.7%
£ 600 o~ °* o
S5 . ° STK11 @ 42 [ 40 17.4%
forg ° . ° L ] .. L N ] L]
4004 °. o ot .o; KEAP1 ® 40 [ 40 17.4%
\ LXN
200- J:!ﬁ;.?..... .::i s s, RELN 45 [ 35 15.2%
i fo o ¢ FAT4 42 0 34 14.8%
| BB
B I O | [ EGFR ® 45 [ 33 14.3%
0 01 020304050607 0809 1 PTPRD 38 33 -
Fraction of copy number altered genome Search... Select Samples Search...
CNA Genes (230 profiled samples) Mutation Count Fraction Genome Altered Distant Metastasis Pathologic Spr...
Y Gene Cytoband CNA # Freq «
25
CDKN2A @ 9p21.3 DEL [ 45 19.6% = 20
CDKN2B  9p213 DEL 042  183% 18
SDHA 5p15.33 AMP [ 17.8% 5
TERT 5p15.33 AMP 0 41 17.8% 50 0 0 0 0 0 0 0 0 000 0 0 0. N
[ s S 6y 2 N Y Y Y S Y Y Y G\ N
TRIP13 5p15.33 AMP 041 17.8% 2% 2% %% %%, EXS O M
. - (]
ARNT @ 1921.3 AMP g 37 16.1% International Classification of Dise... International Classification of Dise... = Patient Smoking History Category Pre-treatment History Primary Tumor Pathologic Spread
APH1A 1921.2 AMP [ 37 16.1%
MCL1 1921.2 AMP [ 36 15.7%
SETDB1 @ 1q21.3 AMP [ 36 15.7%
MLLT11 @ 1921.3 AMP [ 35 15.2%
CKS1R 1021 3 AMP 1 34 14 8%
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C B I o Po rta I Lung Adenocarcinoma (TCGA, Nature 2014) & Click gene symbols below or enter here Gz
Whole exome sequencing, messenger RNA, microRNA, copy number, methylation and proteomic analysis of 230 lung adenocarcinoma tumor/normal pairs. Raw data via the TCGA Data

Portal. PubMed

GTEE-Y | Clear Al Filters
Summary Clinical Data Heatmaps CN Segments Selected: 75 patients | 75samples @ W

Quick Filters: [] 75 samples with mutation data [J 75 samples with CNA data

Select all (1)  Deselect all Search..
Mutation Count vs Fraction of Genome Altered Mutated Genes (75 profiled samples) Fusion Genes (75 profiled samples  (#) TP53 mutant (107 samples/patients) SO+
Y Gene # Mut # Freq « Y Gene # Fusion #
# samples Compare View
i P KRAS ® 76 v 75 100.0% ~
1K . I1 LRP1B 50 ) 30 40.0%
800- ® TP53 ® 29 [ 25 33.3%
» KRAS mutant
5 . STK11 ® 22 21 28.0%
£ 6001 RELN 18 015 200%
E
b .« ° PCLO 17 015 20.0% Sex
& 4009 © “ °
] L ® e KEAP1 ® 14 14 18.7%
8. o o
2004 8" o, e o KMT2C 14 13 17.3%
o2* l b g &0
so’o ot o . v PTPRD 13 012 16.0%
0 L] e e 2
S O e S O O A RBM10 ® 12 12 16.0%
0 01020304050607 0809 1 FAT4 13 12  160% ~ Select all (2)  Deselect all Search..
Fraction of copy number altered genome Search... Search...
CNA Genes (75 profiled samples) Mutation Count Fraction & (¢ KRAS mutant (75 samples/patients) S o+
Y Gene Cytoband CNA # Freq « 10 i .
15 ¥ TP53 mutant (107 samples/patients) s o+
ARNT @ 1921.3 AMP 12 16.0% * 8
6
CKs1B 1921.3 AMP 12 16.0% 0 4 "
MCL1 1921.2 AMP 12 16.0% 5 2 Compare View
SETDB1 @ 1921.3 AMP 12 16.0%
! i BY %2R %% %% Y e e
MLLT11 @ 1921.3 AMP 12 16.0% 4 %Y
CDKN2A @ 9p21.3 DEL o i 14.7% International Classification of Dise... International Classification of Dise...  Patient Smoking History Category
LMNA 1922 AMP a 147% Create new group from selected samples (75)
MUCA 1922 AMP ]
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cBioPortal

Lung Adenocarcinoma (TCGA, Nature 2014)

Groups: (drag to reorder) NCVLGEEIWTELVIGN NEIREEInVELIEAN Select all | Deselect all

Overlap Survival Clinical Mutations Copy-number mRNA Protein

O Samples (25) that overlap in the selected groups are excluded from sample-level analysis in other tabs.
O Patients (25) that overlap in the selected groups are excluded from patient-level analysis in other tabs.

Samples overlap Patients overlap

B (A) KRAS mutant

B (B) TP53 mutant

¥ Save group to user account €@

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

Samples only in (A) KRAS mutant.
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cBioPortal (a=¥ cBioPortal

Data Sets Web APl R/MATLAB Tutorials FAQ News Visualize Your Data About
. FOR CANCER GENOMICS

Lung Adenocarcinoma (TCGA, Nature 2014)

Groups: (drag to reorder) NEVLGEER TR AVE)] _— (C) TP53 mutant (107) Select all | Deselect all
Overlap Survival Clinical Mutations Copy-number mRNA Protein

@ (B) KRAS only is completely overlapping with other selected groups, so is excluded from analysis in other tabs.
@ Samples (25) that overlap between (A) KRAS mutant and (C) TP53 mutant are excluded from sample-level analysis in other tabs.
@ Patients (25) that overlap between (A) KRAS mutant and (C) TP53 mutant are excluded from patient-level analysis in other tabs.

Samples overlap Patients overlap o
B (A) KRAS mutant

B (B) KRAS only

B (C) TP53 mutant

¥ save group to user account €@

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

Samples only in (A) KRAS mutant and (C) TP53 mutant.
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H Lung Adenocarcinoma (TCGA, Nature 2014)
cBioPortal

Groups: (drag to reorder) | (A) KRAS + TP53 (25) @ | RENLGLENGIEGRTE)] E (C) KRAS only (50) @  NRILESENnUERAE7A) E Select all | Deselect all

Overlap Survival Clinical Mutations

Copy- mRNA Protein

@ Samples (25) that overlap in the selected groups are excluded from sample-level analysis in other tabs.
@ Patients (25) that overlap in the selected groups are excluded from patient-level analysis in other tabs.

Make sure both are
selected

Samples overlap Patients overlap a

B (B) KRAS mutant

Bl (D) TP53 mutant

¥ save group to user account €@

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

Samples only in (D) TP53 mutant.
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i I
C B I o Po rta Lung Adenocarcinoma (TCGA, Nature 2014)
Groups: (drag to reorder) JENNGEERREEIPO N  (B) KRAS mutant (75) @ H(HLGEELIIAEON@] | (D) TP53 mutant (107) © REORIEEEUACANEE Sclect all | Deselect all

Pr

linical Mutation Opy-number mRNA

Overlap Surviva

Make sure
KRAS+TP53, KRAS
only and TP53 only
are selected.

Patients overlap

B (A)KRAS + TP53
M (C)KRAS only
B (E) TP53 only

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

Deselect KRAS
mutant and TP53
mutant
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Lung Adenocarcinoma (TCGA, Nature 2014)

cBioPortal

Groups: (drag to reorder) NEVEGEERRISENVL)) i

Overlap Survival Clinical Mutations Copy-number mRNA Protein

Overall Survival Kaplan-Meier Estimate (Overall patient survival status.)

X-Axis Max: € . 163 Months Survival

100%

90%

80%

70%-

60%

50%

Overall Survival

40%

30%-+

20%-

10%

0% T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Months Survival

Number of Cases, Total Number of Cases, Deceased

(A) KRAS + TP53 23 9
(C) KRAS only 44 9
(E) TP53 only 73 26

(B) KRAS mutant (75) © | NELGLSETAENI@! (D) TP53 mutant (107) © | [EORREL LA Sclect all | Deselect all

B (A)KRAS + TP53
W (C)KRAS only
B (E) TP53 only

Double mutant has
worst survival

Median Months Syryal
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[ ]
c B I o Po rta I Lung Adenocarcinoma (TCGA, Nature 2014)
Groups: (drag to reorder) [JGMNGLCEREEENCHMEN (B) KRAS mutant (75) @ [(SLGEASIIED @] | (D) TP53 mutant (107) © |RERGEIACAMMN Sclect all | Deselect all

Overlap Survival Clinical Mutations Copy-number mRNA Protein
Data Set: mRNA expression (RNA Seq V2 RSEM) v
[+
=
w
%]
o [ ] b
S 124
: . 8 7
s . XY
104 | .
< r) p-Value: 1.22e-15
g 8 . —t g-Value: 1.70e-11
= 4 % - :1.70e-
5 i !
7 6
o
(=%
3 4
<
i
£ 21
S 0 | . .
& (A)KRAS..  (C)KRAS... (E) TP53...
o
group

mRNA expression (RNA Seq V2 RSEM)

Select enriched groups v Significant only B & | Coumns~ Q
Gene Cytoband pin (A) KRAS + TP53 pin (C) KRASonly pin(E) TP53only oin(A) KRAS + TP53 oin(C) KRASonly oin(E) TP53only p-Value q-Value Higher expression
A in
PDE4D 5q11.2-  9.19 10.85 9.04 1.09 113 1.11 1.22e-15  1.70e-11 N5 GLSET
q12.1
APOBEC3B 22g13.1 7.66 5.90 8.1 1.1 1.21 1.51 3.89%e-15  2.71e-11 (E) TP33 only
GPSM2 1p13.3 9.09 8.23 9.27 0.68 0.63 0.72 1.01e-13  4.69e-10 (E) TP33 only
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cBioPortal

Exercise...
What is the most common hotspot point mutation in ERCC2 in bladder cancer?

N238S

Challenge...

What is the most significantly higher expressed gene in ERCC2 mutant versus WT bladder cancer?
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Genomic Data
Commons

Accessing raw and processed data
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Genomic Data Commons https://portal.gdc.cancer.gov/
GDC Data Portal

Harmonized Cancer Datasets

Genomic Data Commons Data Portal

Get Started by Exploring:

[ Projects %% Exploration &= Analysis £ Repository Q Quick Search Manage Sets &) Login ™ Cart n 132 GDC Apps

Ifj  Projects %% Exploration @& Analysis S Repository

Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2

Data Portal Summary pata Release 20.0 - November 11, 2019

PROJECTS

PRIMARY SITES CASES

155 & 66 & 38728

FILES GENES MUTATIONS

(440,782 & 22,872 4 3,142,246

GDC Applications
The GDC Data Portal is a robust data-driven platform that allows cancer
researchers and bioinformaticians to search and download cancer data for analysis. The GDC applications include:

o %] Ny —
Data Portal Website API Data Transfer Tool Documentation Data Submission Portal Legacy Archive SRR
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https://portal.gdc.cancer.gov/

Genomic Data Commons

«

v Project
Q
Top Mutated Cancer Genes in Selected Projects @ Case Distribution per Project
v Primary Site Q ® % of Cases Affected O # of Cases Affected 11,315 Cases across 33 Projects
] colon n —
[ connective, subcutaneous and other soft ti... n 3 m
3
[ heart, mediastinum, and pleura n Z 20 \\\"
N
[
] kidney n @ \ /
[&]
5 10 | 7
[ stomach n =
48 More... 0
~ Program D)
TCGA
[0 TARGET Table Graph
[0 BEATAML1.0 a8
33 Projects = 15 JSON TSV
O CPTAC a8
] ccal n Available Cases per Data Category
Clinical Bio
eMore- Project Disease Type Primary Site Program Cases Seq Exp SNV CNV Meth Clinical Supplement  Bio Supplement Files
v 9
; TCGA-
v Disease Type Q E— Disease  Breast TCGA 1,098 (1,098 3097 1,044 1,098 1,095 1,098 1,098 1,098 1,098 31,598
] adenomas and adenocarcinomas n Types
v 2
i i d | TCGA-
[J cystic, mucinous and serous neoplasms n m Disease Brain TCGA 617 406 166 396 599 423 617 617 617 617 12,005
[ epithelial neoplasms, nos n - Types
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Genomic Data Commons

NATIONAL CANCER INSTITUTE .
A Home [} Projects %® Exploration ¢ Analysis € Reposito Quick Search Manage Sets %) Login Cart 112 GDC Apps

Files Cases «
Project Id TCGA-BRCA Data Category Sequencing Reads % Advanced Search

Add a File Filter

v File e ® Add All Files to Cart View 1,098 Cases in Exploration (¢ Browse Annotations

Q
Files (4,679) Cases (1,098) 55.29 TB
v Data Category kD)
[0 simple nucleotide variation Primary Site Project Disease Type Gender Vital Status
[ transcriptome profiling 6,080 \U
[ biospecimen
sequencing reads
[J copy number variation @
2 More... Showing 1 - 20 of 1,098 cases = | |F X Biospecimen & Clinical | JSON | TSV | Save/Edit Case Set
Available Files per Data Category
v Data Type [1 cart caselD Project Primary Site Gender Files Annotations Slides
O] Algned Reads Seq Exp SNV CNV Meth Clinical Bio
™~ TCGA-A8-A08S TCGA-BRCA Breast Female 57 4 5 16 5 1 1 15 2 b

v Experimental Strategy ] w~ TCGA-A8-A084 TCGA-BRCA Breast Female 39 2 5 0 5 1 11 15 2 b
O wxs 0 w+ TCGA-A8-AOSBF TCGA-BRCA Breast Female 54 3 3 16 5 1 1 15 2 @
] RNA-Seq 1222 O =+ TCGA-A8-AO9E TCGA-BRCA Breast Female 57 4 5 16 5 1 1 15 2 @3

0 w+ TCGA-A2-AOYT TCGA-BRCA Breast Female 57 5 5 16 5 1 10 15 2 b
[0 miRNA-Seq

[l =+ TCGA-A8-AO9K TCGA-BRCA Breast Female 57 4 5 16 5 1 115 2 5
[0 ATAC-Seq

[ w+ TCGA-AB-AOTE TCGA-BRCA Breast Female 39 2 5 0 5 1 1 15 1 5@®
« Workflow Type O =+ TCGA5L-AAT1 TCGA-BRCA Breast Female 5% 4 5 16 5 1 1 14 1 5@
S — [0 w~ TCGA-A7-AOCD TCGA-BRCA Breast Female 58 4 5 16 5 1 1 16 1 h@
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Genomic Data Commons

Files Cases «
Add a File Filter

v File (2]
Q
v Data Category bD)
[ transcriptome profiling 3 Files (1,222) Cases (1,092) 10.39 Tll
sequencing reads
a 9 m Primary Site Project Data Category Data Type Data Format
v Data Type
[ Aligned Reads m
v Experimental Strategy O
[ 1 _WXS Show More
RNA-Seq [ 1.222 ] Showing 1 - 20 of 1,222 files T .
’ 0 access raw data (i.e.
[0 miRNA-Seq
O ATAG-Seq dv Access File Name Cases Project Data Category L control datasets)’ need to
047e442-0010-4438-a69f-cc4b7881f2ad_gdc r . .
w=| @&controlled oin_rehead.bam 1 TCGA-BRCA Sequencing Reads E fIrSt apply through dbGAP_
v Workflow Type -271a-4224-9746- ’
P w| @controlleq {£0860d5-271a-4¢24-9746-1933341b86b5_gde 1 TCGA-BRCA Sequencing Reads E | WON't go through how
[] STAR 2-Pass @ fealn_rehead.bam
wl| acontrolled .8931|ﬁa:)::eijjct());?3—9630—be70:aacb8dc1 gdc 1 TCGA-BRCA Sequencing Reads tod ay but you are
v Data Format i i
83e3574-d22¢c-4dd6-842f-656ee2ab3b32_gdc . Welcomed to aSk If Iater If
[ bam m ™| @&controlled realn rehead bam 1 TCGA-BRCA Sequencing Reads E you are inte rested
CHILDREN'S ;
MEDICAL s THE UNIVERSITY OF 2
2y SYDNEY
INSTITUTE
- ; \- .n THE UNIVERSITY OF HONG KONG

Jeany for GenelS



Genomic Data Commons

Files Cases «
Workflow Type MuTect2 Variant Aggregation and Masking
Add a File Filter
Data Category simple nucleotide variation % Advanced Search
v File (2]
Q Data Type Masked Somatic Mutation

v Data Category D)
™ Add All Files to Cart View 10,418 Cases in Exploration (¢ Browse Annotations
simple nucleotide variation B
Files (33 Cases (10,418 758.06 MB
v Data Type D) (33) (10,418)
L1 Aggregated Somatic Mutation g Primary Site Project Data Category Data Type Data Format

Masked Somatic Mutation \\\ . \'/
v Experimental Strategy / / \
0 wxs 8
Show More
v Workflow Type D)
[ MUSE Variant Aggregation and Masking  [EJ Showing 1 - 20 of 33 files = |F  JSON TsV
I MuTect2 Variant Aggregation and Masking E av Access File Name Cases Project Data Category Data Format File Size Annotations
[0 SomaticSniper Variant Aggregation and M... [EJ TCGA.LUAD.mutect.0458c571-316¢-4a7
O] VarScan2 Variant Aggregation and Masking B w | &open 1:9294-ccd1109702f9.DR—1O.O.somahc.mz 569 TCGA-LUAD Simple Nucleotide Variation MAF 50.3 MB 84
r.gz
TCGA.READ.mutect.faabf62a-2731-4867
v Data Format ™ G@open -a264-0e85b7074e87.DR-10.0.somaticm 158 TCGA-READ Simple Nucleotide Variation MAF 15.19 MB 36
OO0 maf B af.gz
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Genomic Data Commons

@ TCGA.LUAD.mutect.0458¢57f-316¢-4a7c-9294-ccd11¢97¢2f9.DR-10.0.somatic.maf.gz

File Properties

matic.maf.gz
Access open
uuiD 0458¢57f-316¢c-4a7¢-9294-ccd11697¢2f9
Data Format MAF
Size 50.3 MB
MD5 Checksum fd7e2e6086332b2152626264ab6d6d5d
Archive =
Project TCGA-LUAD

Showing 1 - 10 of 1,223 associated cases/biospecimen

Associated Cases/Biospecimen

Entity ID
TCGA-91-6829-01A-21D-1855-08
TCGA-50-5932-01A-11D-1753-08
TCGA-49-6743-01A-11D-1855-08
TCGA-86-8669-01A-11D-2393-08

Entity Type
aliquot
aliquot
aliquot

aliquot

CHILDREN'S
MEDICAL
RESEARCH
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©

Jeany for GenelS

W

.’ THE UNIVERSITY OF

2% SYDNEY

Sample Type

Primary Tumor
Primary Tumor
Primary Tumor

Primary Tumor

Data Information

Data Type Masked Somatic Mutation

Experimental Strategy WXS

Platform -

Q EntitylD ~

Case UUID
1427cd18-5ad3-4912-9981-908e31ae49db

Only works for small files

ebcba7f2-ce13-4bae-97cd-91a6b1dcd465
2391d49f-a822-460b-981c-6fhe 186838
7b89166e-c5b8-481b-aa70-495141499b91

&

THE UNIVERSITY OF HONG KONG

K 2

™ Add to Cart || & Download

Name TCGA.LUAD.mutect.0458c57f-316¢-4a7¢-9294-ccd11¢97¢2f9.DR-10.0.s0 Data Category Simple Nucleotide Variation

Annotations
0

0
0
0




Genomic Data Commons

NATIONAL CANCER INSTITUTE .
A Home Projects %® Exploration & Analysis £ Repositor Manage Sets & B
m) GDC Data Portal O Proj * Exp y pository Q g | =3
FILES File Counts by Project File Counts by Authorization Level How to download files in my Cart?
1
Project Cases (n=569) Files (n=1) File Size (}=50.3MB) Level Files (n=1) File Size (¥=503MB) Download Manifest:
CASES TCGA-LUAD 569 1 s 50.3MB =mmm Authorized 1 wmm  50.3MB =mmm Download a manifest for use with
. the GDC Data Transfer Tool. The GDC
569 - Data Transfer Tool is recommended for
transferring large volumes of data.
FILE SIZE a
50.3 MB H Download Cart:

Download Files in your Cart directly
from the Web Browser.

& Sample Sheet & Metadata & Download ~ W Remove From Cart ~

& Manifest
Cart Iltems
<. Cart
Showing 1 - 1 of 1 files — Iz TSV
Access File Name Cases Project Data Category Data Format File Size Annotations
il Mmopen TCGA.LUAD.mutect.0458c57f-316c-4a7¢c-9294-ccd11c97¢2f9.DR-10.0.somatic.maf.gz 569 TCGA-LUAD Simple Nucleotide Variation MAF 50.3 MB 84

Show 20~ | entries « ¢ - > »
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Genomic Data Commons

https://gdc.cancer.gov/access-data/gdc-data-transfer-tool

GDC Data Transfer Tool

The GDC provides a standard client-based mechanism in support of high-
performance data downloads and submission.

The raw sequence files, typically stored as BAM or FASTQ, make up the bulk of data. The size for a single
file can vary greatly depending on the specific analysis; However, some of the whole genome BAM files in
The Cancer Genome Atlas (TCGA) reach sizes of 200-300 GB. In such cases, a high-performance data
download and submission tool is essential.

Below are basic instructions and links for downloading the GDC Data Transfer Tool client-based interface
for data downloads and submission and user interface (beta version) for data downloads. For additional
instructions, please visit the GDC Data Transfer Tool User's Guide.

CHILDREN'S
MEDICAL % THE UNIVERSITY OF

@ Nermor afw/ SYDNEY

Jeany for GenelS

" B K 2
THE UNIVERSITY OF HONG KONG

c \’
ﬁ%@ﬁ
M?J?E

i\ ey

9‘



https://gdc.cancer.gov/access-data/gdc-data-transfer-tool

Genomic Data Commons — download WXS BAM files for all ERCC2 N238S mutants

NATIONAL CANCER INSTITUTE . o2 . . . - .
A Home Projects “® Exploration 4 Analysis = Repositor Manage Sets L) HH
m GDC Data Portal 0 Proj | — I y pository Q g A

Cases Clinical Genes Mutations «

v Mutation (2]

Q ERCC2 N238S|
View Files in Repository

adc5ca97-e44e-5f9e-8f28-87117415fd32
ERCC2 N238S
chr19:9.45364429T7>C

Cases (10,843) Genes (576) Mutations (144,131) OncoGrid

O modifer = Primary Site Project Disease Type Gender Vital Status
= @& & %

O deleterious ! Showing 1 - 20 of 10,843 cases = |f & Biospecimen & Clinical | JSON | TSV  Save/Edit Case Set

[ tolerated

Available Files per Data Category )
[ case ID Project Primary Site Gender Files _ # Mutations # Genes Slides

[ deleterious_low_confidence

] w
~ ©
3] -]
@ N
-3 ©

[ tolerated_low_confidence 4976 [] TCGA-A5-A0G2 TCGA-UCEC Corpusuteri Female 58 4 5 16 5 1 10 17 1856 481 % (3)

[] TCGA-EO-A22U TCGA-UCEC Corpus uteri Female 57 4 5 16 5 1 10 16 1,234 445 & (2)
v Polyphen Impact [0 ICGAFLA2D5 TCGAUCEC Corpusuteri Female 58 4 5 16 5 1 11 16 1103 437 b (2)
L] probably_damaging 35,558 [0 TCGA-B5-A3FC TCGA-UCEC Corpus uteri Female 57 4 5 16 5 10 16 1,180 436 & (2)
L] benign [] TCGA-AX-A2HC TCGA-UCEC Corpus uteri Female 65 6 10 16 5 2 10 16 1,095 434 b (2
O possibly_damaging [J TCGA-EO-A22R TCGA-UCEC Corpus uteri Female 59 4 5 16 5 2 10 17 1,100 429 & (3)
L] unknown [0 TCGA-IB-7651 TCGA-PAAD Pancreas Female 5 4 5 16 5 1 8 17 1,062 422 b (3)
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Genomic Data Commons — download WXS BAM files for all ERCC2 N238S mutants
m) EAI;ISNB;EQNSZT‘%:?T”UTE @ Home [0 Projects é Analysis € Repository Q  ManageSets % = i

Cases Clinical Genes Mutations «
Is Cancer Gene Census adc5ca97-ed44e-5f9e-8f28-87117415fd32

v Mutation (7 D]
©@ adc5ca97-e44e-5f9e-8f28-87117415fd32
View Files in Reposito
Q p ry
Upload Mutation Set Cases (9) Genes (1) Mutations (1) OncoGrid
v VEP Impact Primary Site Project Disease Type Gender Vital Status
[1 modifier

] moderate

@I

v SIFT Impact
[ deleterious n
Showing 1 - 9 of 9 cases = |7 & Biospecimen & Clinical = JSON | TSV | Save/Edit Case Set
v Polyphen Impact
Available Files per Data Category i
[] probably_damaging n [] caseID Project Primary Site Gender Files # Mutations # Genes Slides
- Seq Exp SNV CNV Meth Clinical Bio ~—
[] TCGA-E7-A677 TCGA-BLCA Bladder Male 54 4 5 16 5 1 9 14 1 1%
v Consequence Type
. ) [] TCGA-GC-A3RC TCGA-BLCA Bladder Male 52 4 5 16 3 1 9 14 1 1520
[] missense_variant n
. ) [J TCGA-E7-A85H TCGA-BLCA Bladder Male 54 4 5 16 5 1 9 14 1 1520
[ intron_variant n
. ] TCGA-UY-A78N TCGA-BLCA Bladder Male 55 4 5 16 5 1 10 14 1 150
[] upstream_gene_variant n
-FD-, i Bladder
[ downstream_gene_variant 1] [] TCGA-FD-A3N5 TCGA-BLCA Male 54 4 5 16 5 1 9 14 1 1%
] TCGA-XF-A9T3 TCGA-BLCA Bladder Female 55 4 5 16 5 1 10 14 1 1 5h©
v Type [] TCGA-KQ-A41R TCGA-BLCA Bladder Female 53 4 5 16 5 1 9 13 1 150
—_— [}

%?i%j(%
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Genomic Data Commons — download WXS BAM files for all ERCC2 N238S mutants

Files Cases «
[~ [ o | | sz | 0| oaaron | 5 | s | i
Add a File Filter

™ Add All Files to Cart View 9 Cases in Exploration (¢ Browse Annotations

v File (2]
Q

v Data Category

[ sequencing reads m Files (18) Cases (9) 184.38 GB
Primary Site Project Data Catego Data Type Data Format
v Data Type D) v gon P
[] Annotated Somatic Mutation m
[] Raw Simple Somatic Mutation
Aligned Reads m
[] Aggregated Somatic Mutation n
Show More
[0 Masked Somatic Mutation n
Showing 1 - 18 of 18 files = Iz JSON TSV
v Experimental Strategy kD)
n E' Access File Name Cases Project Data Category Data Format File Size Annotations
WXS
C500.TCGA-E7-A85H-10B-01D-
& controlled 1 TCGA-BLCA S ing Reads BAM 9.82 GB 0
] RNA-Seq *=  fcontrolled \34x-08.1_gdc realn.bam i
; C500.TCGA-E7-A677-10A-01D-
[J miRNA-Seq (9] w @ controlled 1 TCGA-BLCA Sequencing Reads BAM 11.58 GB 0
A30H-08.1 gdc realn.bam
C500.TCGA-KQ-A41R-10G-01D .
v Workflow Type ™ & controlled _A34X.08.1 gdc realn.bam 1 TCGA-BLCA Sequencing Reads BAM 8.95 GB 0
] BWA with Mark Duplicates and Cocleaning C500.TCGA-FD-A3N5-01A-11D-
m - & controlled 1 TCGA-BLCA Sequencing Reads BAM 11.06 GB 0
‘ns'//nartal ade cancer aov A21A-08.2 gdc realn.bam
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Genomic Data Commons — Legacy archive https://portal.gdc.cancer.gov/legacy-archive/search/f

NATIONAL CANCER INSTITUTE Legacy dat-a is the origi.nal data that uses the old gf.anome build as prod.uced by the original submitter. Legacy data is not Launch the
GDC Le ac Archive actively being updated in any way. Users should migrate to the harmonized data.
gacy Please visit the GDC Data Portal. GDC Data Portal

Files Annotations Login Cart o
Cases Files
+— Start searching by selecting a facet Has some EXtra dataSEtS that
Add a Case/Biospecimen Filter have not been harmonised such
v Case as WGS and WBGS data
™ Add all files to the Cart & Download Manifest
Q Search for Case Id
v Case Submitter ID Prefix ]
| Files I =
Q Search for Submitter Id

Showing 1 - 20 of 837,959 files

v Primary Site (= | _ ) _ _
Access File Name Cases Project Data Category Data Format Size Annotation
[ Blood [ 2.862 ] -
[ Kidney ¥ &Open  TCGA-OR-A5J2-01... 1 TCGA-ACC Raw sequencing data ~ WIG 1.18 MB
[ Lung ™ & Open unc.edu.db848332-4... 1 TCGA-LIHC Gene expression TXT 435 KB
[ Brain € ™ & Open unc.edu.52101d8f-f2... 1 TCGA-PAAD Gene expression TXT 438 KB
[ Breast & ™ &Open  jhu-usc.edu BRCA.... 1 TCGA-BRCA DNA methylation T 21.28 MB
24 More...

™ &@Open unc.edu.f4addef3-be... 1 TCGA-HNSC Gene expression TXT 1.38 MB

v Cancer Program ™ & Open TCGA-61-1737-11A-... 1 TCGA-OV  Clinical SVs 44.38 MB
[ 11,315 |

LiTcea ™ @ Open TCGA-MP-A4T6-01... 1 TCGA-LUAD Clinical SVs 202.35 MB
] TARGET [ 5.126 _ o

'™ & Controlled DADOS_p_TCGADb3... 1 TCGA-COAD Simple nucleotide variation TXT 20.85 MB
O ccLE [ 850

™ &Open jhu-usc.edu CESC.... 1 TCGA-CESC DNA methylation TXT 21.26 MB
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https://portal.gdc.cancer.gov/legacy-archive/search/f

UCSC Xena Browser

Downloading tidy processed data
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Xena Browser http://xena.ucsc.edu/

UNIVERSITY OF CALIFORNIA

S H NIH E H IJ Z Overview  Analysis  Tutorials ~ WhatsNew  CiteUs  Subscribe
UCSC Xena

See the bigger picture

An online exploration tool for public and private,

Xena Public

multi-omic and clinical/phenotype data

Launch Xena

Tutorials and walkthroughs

Don't know where to start? Jump in with one of

our tutorials or "How do | .." walkthroughs

Xena Private
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http://xena.ucsc.edu/

Xena Browser https://xenabrowser.net/datapages/

UNIVERSITY OF CALIFORNIA

SHN]H I]H”l DATA SETS VISUALIZATION TRANSCRIPTS DATA HUBS VIEW MY DATA HELP MORE TOOLS

122 Cohorts, 1556 Datasets Active Data Hubs

Acute lymphoblastic leukemia (Mullighan 2008) (3 datasets)
Breast Cancer (Caldas 2007) (3 datasets)

Breast Cancer (Chin 2006) (3 datasets)

Breast Cancer (Haverty 2008) (2 datasets)

Breast Cancer (Hess 2006) (2 datasets)

Breast Cancer (Miller 2005) (2 datasets)

Breast Cancer (vantVeer 2002) (2 datasets)

Breast Cancer (Vijver 2002) (2 datasets)

Breast Cancer (Yau 2010) (2 datasets)

Breast Cancer Cell Lines (Heiser 2012) (4 datasets)
Breast Cancer Cell Lines (Neve 2006) (2 datasets)
Cancer Cell Line Encyclopedia (Breast) (4 datasets)
Cancer Cell Line Encyclopedia (CCLE) (9 datasets)
Connectivity Map (2 datasets)

GBM (Parsons 2008) (2 datasets)

GDC Pan-Cancer (PANCAN) (17 datasets)

GDC TARGET-ALL-P3 (6 datasets)

GDC TARGET-AML (6 datasets)

GDC TARGET-CCSK (6 datasets)

GDC TARGET-NBL (5 datasets)

GDC TARGET-OS (6 datasets)

GDC TARGET-RT (6 datasets)

GDC TARGET-WT (6 datasets)

My computer hub

UCSC Public Hub

TCGA Hub

Pan-Cancer Atlas Hub

ICGC Hub

UCSC Toil RNA-seq Recompute
Treehouse Hub

GDC Hub

(<< BB <IN < <

ATAC-seq Hub
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https://xenabrowser.net/datapages/

VISUALIZE

cohort: GDC TCGA Lung Adenocarcinoma (LUAD)

Xena Browser copy number

Copy Number Segment (n=532) GDC Hub

More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer gov/Data/Bioinformatics_Pipelines/CNV_Pipeline/

*
Masked Copy Number Segment  (n=532) GDC Hub
More information on the GDC pipeline used to generate this data: hitps://docs_gdc cancer gov/Data/Bioinformatics_Pipelines/CNV_Pipeline/

copy number (gene-level)

GISTIC - focal score by gene (n=531) GDC Hub
The GDC GISTIC copy number dataset is derived from focal copy number estimates. Larger chromosomal-level deletions may not be not captured in this dataset. More information on the GDC pipeline used to generate this data:
https://docs.gdc.cancer.gov/Data/Bioinformatics_Pipelines/CNV_Pipeline/

DNA methylation

lllumina Human Methylation 27 (n=150) GDC Hub

More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer gov/Data/Bioinformatics_Pipelines/Methylation_LO_Pipeline/

llumina Human Methylation 450 (n=503) GDC Hub
More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer.gov/Data/Bioinformatics_Pipelines/Methylation_LO_Pipeline/

gene expression RNAseq

HTSeq - Counts (n=585) GDC Hub

More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer. gov/Data/Bioinformatics_Pipelines/Expression_mRNA_Pipeline/

HTSeq - FPKM (n=585) GDC Hub

More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer.gov/Data/Bioinformatics_Pipelines/Expression_mRNA_Pipeline/

%*
HTSeq - FPKM-UQ" (n=585) GDC Hub
More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer.gov/Data/Bioinformatics_Pipelines/Expression_mRNA_Pipeline/

phenotype
Phenotype (n=877) GDC Hub
survival data (n=738) GDC Hub
somatic mutation (SNPs and small INDELSs)

MuSE Variant Aggregation and Masking (n=563) GDC Hub
More information on the GDC pipeline used to generate this data: hitps://docs gdc cancer gov/Data/Bioinformatics_Pipelines/DNA_Seq_Variant_Calling_Pipeline/#somatic-variant-calling-workflow

. . P
MuTect2 Variant Aggregation and Masking~ (n=567) GDC Hub
More information on the GDC pipeline used to generate this data: hitps://docs gdc cancer gov/Data/Bioinformatics_Pipelines/DNA_Seq_Variant_Calling_Pipeline/#somatic-variant-calling-workflow

SomaticSniper Variant Aggregation and Masking (n=557) GDC Hub

Moare information on the GDC pipeline used to generate this data- https://docs gdc cancer gov/Data/Bioinformatics_Pipelines/DNA_Seq_Variant_Calling_Pipeline/#somatic-variant-calling-workflow
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dataset: somatic mutation (SNPs and small INDELs) - MuTect2 Variant “~""*"“"

Xena Browser Aggregation and Masking
hub: https://gdc.xenahubs.net

More information on the GDC pipeline used to generate this data: https://docs.gdc.cancer.gov/Data/Bioinformatics_Pipelines
/DNA_Seq_Variant_Calling_Pipeline/#somatic-variant-calling-workflow

cohort GDC TCGA Lung Adenocarcinoma (LUAD)

dataset ID TCGA-LUAD.mutect2_snv.tsv

download I https://gdc.xenahubs.net/download/TCGA-LUAD.mutect2_snv.tsv.gz; Full metadata I
samples 567

version 07-20-2019

type of data somatic mutation (SNPs and small INDELs)

assembly hg38

platform lllumina

author Genomic Data Commons

raw data https://docs.gdc.cancer.gov/Data/Release Notes/Data_Release Notes/#data-release-180
raw data I https://api.gdc.cancer.gov/data/0458c57f-316¢c-4a7c-9294-ccd11c97c2f9 I
wrangling

Data from different samples is combined into mutationVector; "Hugo_Symbol", "Chromosome”, "Start_Position", "End_Position", "Reference_Allele",
"Tumor_Seq_Allele2", "Tumor_Sample Barcode", "HGVSp_Short" and "Consequence" data are renamed accordingly and presented; "dna_vaf" data is added
and is calculated by "t_alt_count"/"t_depth".

input data format Variant by Position (i.e. mutationVector)

All Identifiers All Samples

alt amino-acid chrom chromstart chromend effect ref samplelD

TCGA-17- " . TCGA-17-
Z056-01A A p.W142 chr1 69516 69516 stop_gained G Z056-01A
TCGA-53- . . TCGA-53-
AEZ-01A G p.I218M chr1 69744 69744 missense_variant C AAEZ-01A
TCGA'55'85°€;'R CGA p.H236_1237insR chri 69798 69799 inframe_insertion . TCGA'55'85051'R
TCGA-L9- N . - | TCGA-L9-
Ad44-01A CGAATGG p.1237Rfs*28 chr1 69798 69799 frameshift_variant Ad44-01A
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GDC and Xena Browser

Exercise...
How many BAM files are present for TCGA-OR-A5J2?

2 x WXS, 1 x ATAC-seq, 1 x RNA-seq and 1 x miRNA-seq

Challenge...

What is the Bcell receptors _score for TCGA-02-2485-017
(Hint: look for Pancancer analysis data in Xena browser. B-Cells are part of the immune system)

-0.4925
TCGA Pan-Cancer (PANCAN) - Signatures = Immune Signature Scores
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Cancer genomics cloud

Accessing and analyzing data in the cloud
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https://cgc.sbgenomics.com/

Cancer genomics cloud

( ‘;) Projects Data ~ Public Apps Public projects v Developer A~ jasonwhwong ~

Projects jo Getting started
LAML-WGS ° Your account has been successfully created. Check your account settings.

Created by jasonwhwong - Nov. 2, 2019 22:26

& CONTROLLED JRUE]=}]

Created by jasonwhwong - Sept. 24, 2019 15:37

POLE

Created by jasonwhwong - Sept. 24, 2019 13:17 + Invite a collaborator.

& CONTROLLED IS

Created by jasonwhwong - June 3, 2019 12:36

+  Walk through the QuickStart.

«  Create a project.

+  Browse cases using the Case Explorer.

Xiaogiang «  Search datasets using the Data Browser.
Created by xiaoqiangzhu - June 3, 2019 12:33

| View all projects < >

Public Data and Apps +  Build a workflow using the workflow editor.

« Upload your private data to analyze it along with public datasets.

+  Bring your tools using the SDK.

+  Getyour authentication token and follow the API Quickstart.

Analyze Use some of
y + Join our growing user community on the CGC forum.

1.142.997 412

.
%Qi%ji%

‘9" THE UNIVERSITY OF HONG KONG

CHILDREN'S 1=

MEDICAL 2~ THE UNIVERSITY OF

RESEARCH

SYDNEY
*

Jeany for GenelS

'x\



https://cgc.sbgenomics.com/

Cancer genomics cloud

Create a project

Name

BioinfoSummer]

Project URL:
https://cgc.sbgenomics.com/u/jasonwhwong/bicinfosummer #

Billing Group
Pilot Funds (jasonwhwong) v

Location @

AWS (us-east-1) v

Execution settings:
Spot Instances @

Memoization BETA @

This project will contain Data. @
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Cancer genomics cloud — Get WXS BAM files for ERCC2 mutant bladder cancers

( ‘;) Projects ~ Data ~ Public Apps Public projects + Developer A~ jasonwhwong ~
Dashboard Files Apps Tasks BioinfoSummer © Interactive Analysis ~ Settings  Notes
D Files

Files are the basis
of every analysis.

B8 New folder| BE F-GlE{IES

learn more about different ways to add files.
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Cancer genomics cloud

Add files to "BioinfoSummer"

Public Files Case Explorer and Data Browser Projects FTP /HTTP Data Tools Volumes Import from PDC
Case Explorer Data Browser
Explore processed TCGA data. Query TCGA metadata and add files to your projects.

Go to Case Explorer Go to Data Browser
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Cancer genomics cloud

( ‘;) Projects ~ Data ~ Public Apps Public projects ¥ Developer

£ TCGA GRCh38 Case Explorer

Select Investigation| ~BLCA [and gene|l ERCC2
Top mutated genes in BLCA

00.40
ﬁ —| Gene Cases with mutation
g ¢ TN 202 ~
S
5035+ P53 173
=
z
5 KMT2D 93
0.30 SYNE1 86
PIK3CA 85
0.25 MACF1 76
TBC1D12 75
KDM6A 74
0.20
HMCN1 74
ARID1A 73
0'15'] RYR2 73
OBSCN 66
0.10+ DST 64
A4
0.054
Partial Data (not shown due to missing values)
000
Case ID Expression CNV
0,05 93fbe302-a2e0-4cf4-a638-312786f547c2 - 0.0751
-u. T T T T T T T 1
0 5 10 15 20 25 30 35 80fd5a84-4d82-49ab-ba78-9636f198%fca  -- -0.0342
Gene Expression (normalized)
1ebOadbf-dbe8-4736-97f6-2dc4ee30e943  -- 0.2932
¢ db84c62d-6904-4ea8-8e51-1262b8d6ff90 - 0.1865
With Mutation Variant Classification Gender
I @® Yes (25) = ey o Male (13)
Missense variant (17) Female (4)
[] @ Intron variant (0)
© Continue To Data Browser
Case ID Gender Has MutationExpression CNV Days to De... Ve

o

!
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Cancer genomics cloud

( ‘;) Projects ~ Data ~ Public Apps Public projects = Developer A~ jasonwhwong ~

® 68 out of 68 file(s) copied to BioinfoSummer %

£ TCGA GRCh38 New query Edited Create new query Queries v Q Search by ID I ¢ Copy files to project

Choose the target project

A

Case File (NG | Add entity

qati = oo =) BioinfoSummer | ~
Data format o x Investigation
BAM

o
4 LAML-WGS

Experimental strategy® X WGBS

WXS

POLE

Find Specific
4ff4d9fe-eab8-4ab3. ..
b9b61cf9-8711-4c3...
ed36d054-53c4-46...
edc290bf-9731-410....
01c815ba-7bda-4f7

76400a3d-45c4-4TF.. Add property
cd20b968-b348-44. .. TE
661967€5-94b3-419..
6b2d63f2-f390-460. .. ) ) Xiaogiang v
bd7f2c90-8632-438 Find specific L]
d2f329b3-5b44-414... PU— o
Files marked with a lock [fJ can be
Created datetime (i} used inside projects
Data category (i) Learn More
Data type (i}
File size e v
Export ~ Ll Analytics
Details for C500.TCGA-GC-A3RC-01A-11D-A22Z-08.7_gdc_realn.bam Connections
" TCGA GRCh38 ~ inbound: [
[ C500.TCGA-GC-A3RC-01A-11D-A22Z-08.7_gdc._realn.bam nbound: ek
Access level @ Controlled bd7f2c90-863e-4380-ad31-8755bcb2f975
ﬂ C500.TCGA-DK-AA77-10A-01D-A394-08.1_gdc_realn.bam
Created datetime @ 2016-05-04T04:46:55.814Z
u C500.TCGA-XF-A9SM-01A-11D-A42E-08.2_gdc_realn.bam Data category @ Sequencing Reads Outbound:
@ C500.TCGA-MV-A51V-01A-11D-A26M-08.5_gdc_realn.bam Data format @ BAM
No outbound connections
Data type @ Aligned Reads
ﬂ C500.TCGA-XF-AAMZ-01A-11D-A42E-08.2_gdc_realn.bam v v
Enriim Tarme Drivemms Nata llea @ INA1Q Qavan Rridaac Manamice A

"3(
$
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Cancer genomics cloud

( ‘3: Projects ~ Data ~

Public Apps Public projects ~

Developer

A~

jasonwhwong ~

Dashboard | Files | Apps Tasks

D Files

I o Type: Al v Sample ID: All v Task ID: All »

0O ~ . Name

O = C500.TCGA-YF-AA3L-10A-01D-A38J-08.2_gdc_realn.bam
O C500.TCGA-YF-AA3L-10A-01D-A38J-08.2_gdc_realn.bai

O &= C500.TCGA-YF-AA3L-01A-11D-A38G-08.2_gdc_realn.bam
O C500.TCGA-YF-AA3L-01A-11D-A38G-08.2_gdc_realn.bai

O &= C500. TCGA-XF-AAMZ-10A-01D-A42H-08.2_gdc_realn.bam
O C500.TCGA-XF-AAMZ-10A-01D-A42H-08.2_gdc_realn.bai

O &= C500.TCGA-XF-AAMZ-01A-11D-A42E-08.2_gdc_realn.bam
O C500.TCGA-XF-AAMZ-01A-11D-A42E-08.2_gdc_realn.bai
| &= C500. TCGA-XF-AAMX-10A-01D-A42H-08.2_gdc_realn.bam
O C500.TCGA-XF-AAMX-10A-01D-A42H-08.2_gdc_realn.bai
] =l C500.TCGA-XF-AAMX-01A-11D-A42E-08.2_gdc_realn.bam
O C500.TCGA-XF-AAMX-01A-11D-A42E-08.2_gdc_realn.bai

O = C500.TCGA-XF-A9SM-10A-01D-A42H-08.2_gdc_realn.bam
] C500.TCGA-XF-A9SM-10A-01D-A42H-08.2_gdc_realn.bai

©Z Refresh
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BioinfoSummer &

Tags: All »

+

Clear filters

Experimental strategy

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

WXS

Type

BAM

BAI

BAM

BAI

BAM

BAI

BAM

BAI

BAM

BAI

BAM

BAI

BAM

BAI

Size

74 GiB

5.9 MiB

8.6 GiB

5.9 MiB

5.8 GiB

5.9 MiB

7.7GiB

5.9 MiB

7.5GiB

5.9 MiB

7.9 GiB

5.9 MiB

6.1GiB

5.9 MiB

iV

THE UNIVERSITY OF HONG KONG

5

| Interactive Analysis  Spttings  Notes

B New folder + Add files R

Sample ID

TCGA-YF-AA3L-10A

TCGA-YF-AA3L-10A

TCGA-YF-AA3L-01A

TCGA-YF-AA3L-01A

TCGA-XF-AAMZ-10A

TCGA-XF-AAMZ-10A

TCGA-XF-AAMZ-01A

TCGA-XF-AAMZ-01A

TCGA-XF-AAMX-10A

TCGA-XF-AAMX-10A

TCGA-XF-AAMX-01A

TCGA-XF-AAMX-01A

TCGA-XF-A9SM-10A

TCGA-XF-A9SM-10A

Showing 1-68 of 88 ¢ >




Cancer genomics cloud

Dashboard Files Apps Tasks TR BioinfoSummer © Interactive Analysis

Explore genomics data

Understand complex genomics data with interactive analysis tools.

— .-n» g = ——‘ A— - —
2 | ; =
Genome Browser Data Cruncher Variant Browser sea
Visualize alignments, Analyze and explore data Filter and interpret your
SNV/Indels, annotation using JupyterLab or RStudio annotated data

tracks, check coverage and
mismatch, assess
alignments and variants

ST Em - B3
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Cancer genomics cloud

( ‘;) Projects ~ Data ~ Public Apps Public projects Developer A~ jasonwhwond

Dashboard Files Apps Tasks IEEEDIEENT) BioinfoSummer 6 Interactive Analysis ~ Settings  Notes

Genome Browser Bemn

Human hg38 v chr1¢ v  45365,042-45,370,528 u < > Q Q [u

Cytoband Track i

[ ] N | || | | [ I | |

p13.3 p13.2 p13.13 p13.12 p13.11 p12 p11 ql1 q12 q13.11 q13.12 q132 q13.31 q13.32 q13.33 q13.41 q13.42 q13.4%
5.49 Kbp
45,366,139 45,367,236 45,368,334 45,369,431
L L L 1 1 1 L 1 L ] L L L L 1 1 1 L L L L ' '
Bam Track C500.TCGA-DK-A3X1-01A-12D-A227-08.7_gdc_realn.bam  File id: 5de37fc9e4b0b892cf4ead93 Toggle Bam Bases Squish Reads [ %
262
197

| Il
| | 1
I | | |
| 1 |
I I I
| Sam
| I 11}
|
I I
I 1 1
Gene Track GRCh38
| | H .
| H .
| - .

| —
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Cancer genomics cloud

Dashboard Files Apps Tasks TR BioinfoSummer © Interactive Analysis

Explore genomics data

Understand complex genomics data with interactive analysis tools.

— .-n» g = ——‘ A— - —
2 | ; =
Genome Browser Data Cruncher Variant Browser sea
Visualize alignments, Analyze and explore data Filter and interpret your
SNV/Indels, annotation using JupyterLab or RStudio annotated data

tracks, check coverage and
mismatch, assess
alignments and variants

ST = o~ B3

CHILDREN'S 1=
MEDICAL 2~ THE UNIVERSITY OF

@ s mey SYDNEY

Jean for GenesS s

" B K 2
THE UNIVERSITY OF HONG KONG




Cancer genomics cloud

Dashboard Files Apps Tasks IEEENEEES) BioinfoSummer © Interactive Analysis &

Create new analysis x

} ComDUte reqUirementS

Analysis name

Create new analysis

Basic information Compute requirements

Select an instance type with adequate CPU, memory and storage allocation for
your analysis. This can be changed between analysis runs, but not while the
analysis is running.

l Test|

Environment

ting across multi Instance type Suspend time @ On @D
JupyterLab RStudio BETA
Y ) l m4.large (1024GB EBS, 2vCPUs, 8GB RA... 30 4+ Minutes
Web-based Ul for Project Jupyter IDE for R Your analyses will appear hel
Instance types
Create your first an3 mé4.16xlarge (1024GB EBS, 64vCPUs, 256GB "
RAM)
S Frevious . e m4.2xlarge (1024GB EBS, 8vCPUs, 32GB RAM) Start the analysis
m4.4xlarge (1024GB EBS, 16vCPUs, 64GB RAM)
mé4.large (1024GB EBS, 2vCPUs, 8GB RAM)
mé4.xlarge (1024GB EBS, 4vCPUs, 16GB RAM)
!
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Cancer genomics cloud

( ‘;) Projects ~ Data ~ Public A A~ jasonwhwong ~
® Your instance is up and running! Open the editor to x

start working on your analysis.

Dashboard Files Apps Tasks Interactive Analysis  Settings Notes

RUNNING Jest «#

t. , ) eIV F6HB | (2 Open in editor
Session started on Dec. 1, 2019 20:02 by jasonwhwong

Environment: JupyterLab | Price: $0.02 | Duration: 7 minutes View Sessions

© Your instance is up and running. After 30 minutes of inactivity we will stop the instance and save your analysis. Learn more

Files Settings

Analysis files:

Produced by this analysis

Select analysis file to preview.
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Cancer genomics cloud

B rie Edit view Run Kernel Tabs Settings Help Stop Analysis Go To Analysis
o + * C Launcher
:
. S Brid ‘
» Name - Last Modified eve n r I g es
@
=
g Data Cruncher Editor
- We would love to hear your feedback!
o
£
£ IE Notebook
&
o
z o0
§
v Python 3 Julia 06.2 Python 2 R
4
=

Console
- co © R

Python 3 Julia 0.6.2 Python 2 R
Other
Terminal Text Editor
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Cancer genomics cloud Project files are in “/sbgenomics/project-files”
Write files to “/sbgenomics/workspace”

ﬂ File Edit View Run Kernel Tabs Settings Help
9 + s C B jovyan@6b036: X
- o /sbgenomics/workspace$ 11 /sbgenomics/project-files/
— total 325891758
2 Name - Last Modified -rw-r--r-- 1 1001 1002 6185888 Dec 08:54 C500.TCGA-DK-A3X1-01A-12D-A22Z-08.7_gdc_realn.
= -rw-r--r-- 1 1001 1002 10705997580 Dec 08:54 C500.TCGA-DK-A3X1-01A-12D-A22Z-08.7_gdc_realn.
E “rw-r—-r-—-— 1001 1002 6243376 Dec 08:54 C500.TCGA-DK-A3X1-10A-01D-A22Z-08.9_gdc_realn.
° ~rW-P==I== 1001 1002 12245607442 Dec 08:54 C500.TCGA-DK-A3X1-10A-01D-A22Z-08.9_gdc_realn.
5 el et sy 1001 1002 6234200 Dec 08:54 C500.TCGA-DK-A6AW-01A-11D-A30E-08.1_gdc_realn.
“rw-r--r-- 1001 1002 10259162456 Dec 08:54 C500.TCGA-DK-A6AW-01A-11D-A30E-08.1_gdc_realn.
S =rW-r=—r—— 1001 1002 6261384 Dec 08:54 C500.TCGA-DK-A6AW-10A-01D-A30H-08.1_gdc_realn.
£ “rw-r-—-r-—- 1001 1002 12132432621 Dec 08:54 C500.TCGA-DK-A6AW-10A-01D-A30H-08.1_gdc_realn.
g =EW-F=—F~= 1001 1002 6191664 Dec 08:54 C500.TCGA-DK-AA77-01A-11D-A391-08.1_gdc_realn.
o =EWsF=—Fe= 1001 1002 9210282051 Dec 08:54 C500.TCGA-DK-AA77-01A-11D-A391-08.1_gdc_realn.
=FW=r==r== 1001 1002 6226784 Dec 08:54 C500.TCGA-DK-AA77-10A-01D-A394-08.1_gdc_realn.
=rW-r——r-=- 1001 1002 10058581085 Dec 08:54 C500.TCGA-DK-AA77-10A-01D-A394-08.1_gdc_realn.
é “rw-r--r-- 1001 1002 6295424 Dec 08:54 C500.TCGA-E7-A7XN-01A-11D-A34U-08.1_gdc_realn.
g -rw-r--r—- 1001 1002 12784067246 Dec 08:54 C500.TCGA-E7-A7XN-01A-11D-A34U-08.1_gdc_realn.
£ “rw-r——-r—-— 1001 1002 6237632 Dec 08:54 C500.TCGA-E7-A7TXN-10A-01D-A34X-08.1_gdc_realn.
8 “rw-r-—-r-—-— 1001 1002 10036280024 Dec 08:54 C500.TCGA-E7-A7TXN-10A-01D-A34X-08.1_gdc_realn.
=W=BorFa 1001 1002 6281200 Dec 08:54 C500.TCGA-FD-A43X-01A-11D-A23U-08.7_gdc_realn.
=fW=F==r== 1001 1002 12530900104 Dec 08:54 C500.TCGA-FD-A43X-01A-11D-A23U-08.7_gdc_realn.
a “rw-r--r-- 1001 1002 6195112 Dec 08:54 C500.TCGA-FD-A43X-10A-01D-A23U-08.7_gdc_realn.
[ “rw-r--r-- 1001 1002 11891368515 Dec 08:54 C500.TCGA-FD-A43X-10A-01D-A23U-08.7_gdc_realn.

1001 1002 5959712 Dec
1001 1002 5508436311 Dec
1001 1002 6099080 Dec
1001 1002 6569476911 Dec
1001 1002 6283792 Dec
1001 1002 13982022480 Dec
1001 1002 6204624 Dec
1001 1002 11157407292 Dec
1001 1002 6103856 Dec
1001 1002 9457140584 Dec
1001 1002 6159448 Dec
1001 1002 9651371746 Dec
1001 1002 6215448 Dec
1001 1002 10145211195 Dec
1001 1002 6273616 Dec
1001 1002 7439992923 Dec
1001 1002 6199584 Dec
1001 1002 9805654032 Dec

il e o 08:54 C500.TCGA-FD-A5BX-01A-11D-A26M-08.5_gdc_realn.
08:54 C500.TCGA-FD-A5BX-01A-11D-A26M-08.5_gdc_realn.
08:54 C500.TCGA-FD-A5BX-10A-01D-A26K-08.5_gdc_realn.
08:54 C500.TCGA-FD-A5BX-10A-01D-A26K-08.5_gdc_realn.
08:54 C500.TCGA-FJI-A3Z7-01A-12D-A23M-08.3_gdc_realn.
08:54 C500.TCGA-FJ-A3Z7-01A-12D-A23M-08.3_gdc_realn.
08:54 C500.TCGA-FJ-A3Z7-10A-01D-A23K-08.3_gdc_realn.
08:54 C500.TCGA-FJ-A3Z7-10A-01D-A23K-08.3_gdc_realn.
08:54 C500.TCGA-GC-A3RC-01A-11D-A22Z-08.7_gdc_realn.
08:54 C500.TCGA-GC-A3RC-01A-11D-A22Z-08.7_gdc_realn.
08:54 C500.TCGA-GC-A3RC-10B-01D-A22Z-08.9_gdc_realn.
08:54 C500.TCGA-GC-A3RC-10B-01D-A227-08.9_gdc_realn.
08:54 C500.TCGA-GU-AATO-01A-11D-A391-08.1_gdc_realn.
08:54 C500.TCGA-GU-AATO-01A-11D-A391-08.1_gdc_realn.
08:54 C500.TCGA-GU-AATO-10A-01D-A394-08.1_gdc_realn.
08:54 C500.TCGA-GU-AATO-10A-01D-A394-08.1_gdc_realn.
08:54 C500.TCGA-GU-AATP-01A-11D-A391-08.1_gdc_realn.
08:54 C500.TCGA-GU-AATP-01A-11D-A391-08.1_gdc_realn.

o 5 [l ot et
ed . ol Rt o)

“rw-r--r-—-—
“rw-r-=-r-—-
“rwW-r--r-—-

FHEFRERRRERRRERRRRRRBPRRRRRBRRERRRRRBRRBRRBRRBRRB BB B2 #-2

FHERRERRRERRRRRRRRRRBRERRRRBRRBRRBRR BB B #2-9
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Cancer genomics cloud Upload your precompiled Ubuntu tools

File Edit View Run Kernel Tabs Settings Help

+ * C jovyan@6b036; X Launcher X

Files

Py /sbgenomics/workspace$ 11
total 2980

Name - Last Modified -rw-r--r-— 1 jovyan users 3050748 Dec 1 09:19

/sbgenomics/workspaces$ tar -zxvf Tools_for_linux.tar.gz

Tools/

[ Tools_for_linux.tar.gz seconds ago Tools/annotateBed
Tools/bedtools
Tools/shiftBed
Tools/samtools
Tools/coverageBed
Tools/windowBed
Tools/genomeCoverageBed
Tools/maskFastaFromBed
Tools/bamToBed
Tools/linksBed
Tools/hucBed
Tools/subtractBed
Tools/fastaFromBed
Tools/pairToBed
Tools/bwa
Tools/flankBed
Tools/mapBed
Tools/clusterBed
Tools/lofreq2_call_pparallel.py
Tools/slopBed
Tools/intersectBed
Tools/randomBed
Tools/complementBed
Tools/shuffleBed
Tools/mergeBed
Tools/closestBed
Tools/sortBed
Tools/multiIntersectBed
Tools/lofreq
Tools/lofreq2_somatic.py
/sbgenomics/workspace$ I

M Tools a year ago

Running Project Files

Commands

Tabs

https://cloudstor.aarnet.edu.au/plus/s/07gw6CRIU3HOrIK/download
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Cancer genomics cloud

©

Jeanp for Genety

B jovyan@6b036: X Launcher

/sbgenomics/workspace$ samtools view /sbgenomics/project-files/C500.TCGA-MV-A51V-01A-11D-A26M-08.5_gdc_realn.
am |more

HOWVIADXX130808:1:2113:14065:6145 161 chrl 10064 0] 46M30S chr9 13371363 0]
CCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCATTAACCATCCTCTCATTTTCTCCCCTTTCC =><@>@ABBC@BAARCE@BBBE@BE@BBABC?
BAACGBBAAC@BBAABAARBBABACACBCBBABAACBCBBBB??BA SA:Z:chr9,13371215,+,41S35M,0,0; MC:Z:76M BD:Z:
MKMMMMMKMLLLLILLLLLILLMLMKLMMMMKMMMMMKMMMMMKMNLLMMMMNNMMMMMNN L FFMMMMKKN L FMM MD:Z:46 RG:Z:HOWVJ.1 BI:Z:
RQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSSRRRRRSSRRSRRRRSRMMSRRRQQSRMSR NM:7:0 MQ:7:60 AS:i:46 XS:i:
6

HOWVKADXX130808:1:1212:19059:9322 113 chrl 10377 0 66M10S chr2 242183414 0
CCCTAACCCTAACCCCTAACCCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAAGGAGAAC #66=<>>?>=<>>7@@C?<?BBBA>;>BB
>>>BBB>; ?BBB>; >BBA>>>BBA> ; 7BAB> : >AAD@=CACBB=@@ MC:Z:37S31M1I7M BD:Z:MLNMMNNMNMLMMLLNMLMMLLNMLMMLNMLMMLNMLMML
MLMMLNMLMLLNLKLLKMLKLMLMMLLMMMNMMMM MD:Z:0A65 RG:Z:HOWVK.1 BI:Z:SRSSSSSRSSSSSRRSSSSSRRSSSSSRSSSS
RSSSSSRSSSSSRSESSSSRESSSSRESSSSRSSSSTSSSSSSS NM:i:1 MQ:7i:0 AS:i:65 XS:i:63
HOWG1ADXX130811:1:1201:16182:18532 65 chrl 11184 0 T6M = 43450325 43439
42 CGGGCACTACAGGACCCGCTTGCTCACGGTGCTGTCCCAGGGCGCCCCCTGCTGGCGACTAGGGCAACTGCAGGGN @<=@CBCBABE@DARAAA<LBAR
BAAARG<CE@CCBCERAABACBBC<A@RA>?ABCBAAC=ABB>D?7@A>BBDEERA>7T# MC:Z:76M BD:Z:MMMLONMNMMMONNNNLMLNKLMMMNLLLLLM
/sbgenomics/workspace$ samtools view /sbgenomics/project-files/C500.TCGA-MV-A51V-0@1A-11D-A26M-08.5_gdc_realn.
am | more

HOWVIADXX130808:1:2113:14065:6145 161 chrl 10064 0 46M30S chr9 13371363 0
CCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCATTAACCATCCTCTCATTTTCTCCCCTTTCC =><@>E@ABBC@E@BAAQCE@BBBE@BE@BBABC?
BAACCGBBAACRBBAABAARBBABACACBCBBABAACBCBBBB??BA SA:Z:chr9,13371215,+,41S35M,0,0; MC:Z:76M BD:Z:
MKMMMMMKMLLLLILLLLLILLMLMKLMMMMKMMMMMKMMMMMKMNLLMMMMNNMMMMMNNLFFMMMMKKNL FMM MD:Z:46 RG:Z:HOWVI.1 BI:Z:
RQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSRRRRQSSRRRRRSSRRSRRRRSRMMSRRRQQSRMSR NM:7:0 MQ:71:60 AS:7:46 XS:1:
6
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Cancer genomics cloud

ﬂ File Edit View Run Kernel Tabs Settings Help
o + [+ ] x Cc B jovyan@6b036. X Launcher X
- ~ /sbgenomics/workspace$ samtools view -H /sbgenomics/project-files/C500.TCGA-MV-A51V-01A-11D-A26M-08.5_gdc_rea
- n.bam > header.txt
2 Name = Last Modified /sbgenomics/workspaces$ []
; 8 Tools [0 save To Project
-Go—"~ O header.txt
& 8 Open
[ Tools_for_linux.t
#" Rename
o X Delete
=
g ¥ Cut
© 0 Copy
[:I Paste
3 .
= Bepteate
E ¥ Download
o —
© Shutdown Kernel
[ Copy Path
w
o)
=

£
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Cancer genomics cloud

( ;; Projects ¥ Data ~ Public Apps Pt blic projects « Developer

Public apps for your data analysis

Browse 430 publicly available Common Workflow Language
workflows and tools to enable reproducible bioinformatics.

_ el Rl s

Featured Apps

RNA-seq Alignment - STAR 2.5.4b

e Toolkit: STAR 2.5.4b
e e e This workflow performs the first step of RNA-seq analysis - alignment
e @ @ to a reference genome and transcriptome.
e ® & © @ [ ALIGNMENT | RNA |

e Copy m
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