An Introduction to BigQuery

(in less than 10 minutes)
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Google BigQuery

Quiery History
Job Histary

ISB-CGC-04-0003

Mo datasets found in this project.

Please create a dataset or sslect a new
project from the menu above.

Public Datasets

» Dbigguery-public-data:hacker_news
» bigquery-public-data:noaa_gsod

» bigquery-public-data:samples

» bigquery-public-data:usa_names

» gdelt-bg:hathitrustbooks

» gdelt-bgiinternetarchivebooks

» lookerdata:cde

» nyc-tic:green

b nyc-ticyellow

Welcome to BigQuery!

Google BigQuery is a weh service that lets you do interactive analysis of massive datasets—up to
billions of rows. Scalable and easy to use, BigQuery lets developers and businesses tap into
powerful data analytics on demand.

To get started, try ane ofthe following options:

« Readour BigQuery Browser Tool tutorial
« Run aquery against our sample data by clicking "Compose Query”

» Create a new dataset and load some of your own data into a table using the [~/ menu on the
left

Ruth o o

This is what you should see the first time you go to
the BigQuery Web Ul at bigquery.cloud.google.com

At the top of the left panel are three buttons:
* Compose Query
* Query History
* Job History

Beneath these buttons is your project space. Since
it’s your first visit, there are no datasets.

Finally you’ll see public datasets that you may have
access to. Initially you will see a few datasets that
Google has made public.

Next, we’ll show you how to make the ISB-CGC
datasets appear here for easy access.
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Welcome to BigQuery!

Query History Google BigQuery is a web service that lets you do interactive analysis of massive datasets—up to m‘

) billions of rows. Scalable and easy to use, BigQuery lets developers and businesses tap into
Job History powerful data analytics on demand.
To get started, try ane ofthe following options:
1SB-CGC-04-0003 . . . .
er Tool tutorial -
Ceate new catseet e In this screen-shot, this particular project has no

Mo datasets found in this project. ing the = menu on the

Switch to project -

Please create a dataset or sslect a new
project from the menu above.
Refresh

Public Datasets

» Dbigguery-public-data:hacker_news
» bigquery-public-data:noaa_gsod

» bigquery-public-data:samples

» bigquery-public-data:usa_names

» gdelt-bg:hathitrustbooks

» gdelt-bgiinternetarchivebooks

» lookerdata:cde

» nyc-tic:green

b nyc-ticyellow

ISB-CGC workshop
v ISB-CGC-04-0003

Display project...

Manage projects...

datasets of its own. Your project might look
different.

In order to see datasets that are owned by another
project but might be publicly-accessible, you need

to “add” that project to your BigQuery view. (You'll
only need to do this once — next time you come
back to BigQuery they will already be there.)

Click the down arrow icon next to your project
name, select “Switch to project”, and then “Display
project...”
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Welcome to BigQuery!

Query History Google BigQuery is a web service that lets you do interactive analysis of massive datasets—up to
) billions of rows. Scalable and easy to use, BigQuery lets developers and businesses tap into
Job History powerful data analytics on demand.
To get started, try ane ofthe following options:
ISB-CGC-04-0003 -
« Readour BigQuery Browser Tool tutorial
« Run aquery against our sample data by clicking "Compose Query”
Mo datasets found in this project. « Create a new dataset and load some of your own data into a table using the [=/ menu on the 1 - (
L pommmsmaen e o Now you can see six ISB-CGC datasets (arranged

project from the menu above.

alphabetically):

» isb-cgcccle_201602_alpha
» isb-cge.genome_reference CC|€_201602_a|pha
» isb-cge:platform_reference
» isb-cgcitcga_201510_alpha genome—refe rence
b isb-cgetega_conorts platform_reference
» ish-cgcicga_seq_metadata

_ tcga_201510_alpha
Public Datasets - -
» bigguery-public-data-hacker_news tcga_COhortS

» bigquery-public-data:noaa_gsod
» bigquery-public-data:samples tha_Seq_m eta d ata
bigquery-public-data:usa_names

gdelt-bg:hathitrustboaks

3
3
» gdelt-bgiinternetarchivebooks
» lookerdata:cde

» nyc-ticgreen

3
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Google BigQuery

Quiery History
Job Histary

ISB-CGC-04-0003

Mo datasets found in this project.

Please create a dataset or sslect a new
project from the menu above.

» isb-cgcccle_201602_alpha
w isb-cgc.genome_reference
#: GENCODE_ri8
s2: GO_Annotations
g22 GO_Ontology
s22 Kaviar_160113_Public_hg18
g2 MiRBase_v20
g:: MiRTarBase
w ish-coc:platform_reference
f32 methylation_annotation
w ish-cgcicga_201510_alpha
f32 Annotations
i3 Biospecimen_data
g2z Clinical_data
f32 Copy_Number_segments
22 DNA_Methylation_betas
sz MIRNA_expression
s MRNA_BCGSC_HiSeq_RPKM
22 MRNA_UNC_HiSeq_RSEM
5 Protein_RPPA_data
s2:  Somatic_NMutation_calls

» isb-cgctcga_cohorts

Welcome to BigQuery!

Google BigQuery is a weh service that lets you do interactive analysis of massive datasets—up to
billions of rows. Scalable and easy to use, BigQuery lets developers and businesses tap into
powerful data analytics on demand.

To get started, try ane ofthe following options:

« Readour BigQuery Browser Tool tutorial
« Run aquery against our sample data by clicking "Compose Query”

» Create a new dataset and load some of your own data into a table using the [~/ menu on the
left

You can expand any of the datasets by clicking on
the right arrow icon next to the dataset name, to
see a list of tables in that dataset.

For example, the ISB-CGC “genome_reference”
dataset currently contains the following tables:

GENCODE_r19
GO_Annotations
GO_Ontology
Kaviar_160113_Public_hgl9
miRBase_v20

miRTarBase
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Welcome to BigQuery!

Query History Google BigQuery is a web service that lets you do interactive analysis of massive datasets—up to |
) billions of rows. Scalable and easy to use, BigQuery lets developers and businesses tap into
Job Histary powerful data analytics on demand.
- To get started, try ane ofthe following options:
ISB-CGC-04-0003 -
» Read our BigQuery Browser Tool tutorial ’
- - Run a query against our sample data by clicking “Compose Cuery” Let’s take a closer look at the GENCODE r19 table.
Mo datasets found in this project. « Create a new dataset and load some of your own data into a table using the [=/ menu on the -
Please create a datasst or sslect a new left

project from the menu above.

Select it from the left panel and click.

» isb-cgcccle_201602_alpha

w isb-coe.genome_refarence

£z GENCODE_r19 -
s2: GO_Annotations

GO_Ontology
Kaviar_160113_Fublic_hg19

g2 MiRBase_v20

111

g:: MiRTarBase

w ish-coc:platform_reference
f32 methylation_annotation

w ish-cgcicga_201510_alpha
£52 Annotations

s Biospecimen_data

Clinical_data

Copy_Number_segments
s22 DNA_Methylation_betas
sz MIRNA_expression

32 MRNA_BCGSC_HiSeq_RPKM

s: MRNA_UNG_HiSeq_RSEM
i Protein_RPPA_data

s2:  Somatic_NMutation_calls

» isb-cgctcga_cohorts
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Google BigQuery

COMPOSE QUERY

Quiery History
Job Histary

ISB-CGC-04-0003

Mo datasets found in this project.

Please create a dataset or sslect a new

project from the menu above.

isb-cgeccle_201602_alpha
isb-cgc:genome_reference

#22 GENCODE_r19
GO_Annotations
GO_Ontology

£58 Kaviar_160113_Public_hg1&
g2 MiRBase_v20

g:: MiRTarBase
isb-coge:platform_reference

f32 methylation_annotation
isb-cgeitcga_201510_alpha

f32 Annotations
Biospecimen_data
Clinical_data
Copy_Number_segments
22 DNA_Methylation_betas
sz MIRNA_expression
mRNA_BCGSC_HiSeq_RPKM
mMRMNA_UNC_HiSeq_RSEM
Protein_RPPA_data

s2:  Somatic_NMutation_calls

isb-cgctega_coharts

Table Details: GENCODE_r19

Schema

seqname

source
feature
start
end

strand

frame

gene_id
transcript_id
gene_type
gene_status
gene_name
transcript_type
transcript_status
transcript_name
exon_number
exon_id

level

tag

codsid
havana_gene
havana_transcript

protein_id

Details

Freview

STRING

STRING

STRING

INTEGER

INTEGER

STRING

STRING

STRING

STRING

STRING

STRING

STRING

STRING

STRING

STRING

INTEGER

STRING

STRING

STRING

STRING

STRING

STRING

STRING

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

Query Table Copy Table

name of the chromaseme or scaffold chromesoms names can be given with or
seqname must be one used within Ensembl, i.e. a standard chromosome name
without any additional content such as speties or assembly. See the example GR

name of the program that generated this feature, or the data source (database
feature type name, e.g. Gene, \ariation, Similarity

Start position of the feature, with seguence numbering starting at 1.

End pesition of the feature, with seguence numbering starting at 1.

defined as + (forward) or - (reverse).

One of 'O, "1" or '2". "0" indicates that the first base of the feature is the first base
base of a codon, and sc on..

ENSGRMGCGGOOOOK

ENSTHGGOOOCOOGK

hitp:/twww. gencodegenes.org/gencode_biotypes.himl

{KNOWN, NOVEL, PUTAT IVE}

string

hitp:/twww. gencodegenes.org/gencode_biotypes.himl

{KNOWHN, NOWVEL, PUTAT IVE}

string

indicates the biclegical position of the exon in the transcript
ENSEXGCGOGO

1 (werified loci), 2 (manually annotated loci), 3 (automatically annotated loci)
part of & special set: hitp:/'www.gencodegenes.org/gencode_tags. html
official CCDS id; CCDS

gene-id in the havana db; OTTHUMGKOOGOOGO0 X

transcript-id in the havana db ; OTTHUMT OO0 X

ENSPROCOOOOCO X

aw=| @
Ruth o o
Export Table Delete Table

In the main “workspace” portion of the BigQuery
Web Ul you will see the “Table Details” for the table
you just selected.

The table Schema shows the name of each field
(column) in the table, the data type (STRING,
INTEGER, etc), mode (REQUIRED or NULLABLE), and
the field description.
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Table Details: GENCODE_r19 Query Table Copy Table Export Table Delete Table

Query History : —
Job Histary Schem:  Defails review
Descriptiva
ISB-CGC-04-0003 - GENCODE release 19 (the final build of GENCODE geneset mapped to GRCh37, released December 2013) The table Details shows you the table Description
Mo datasets found in this project. http:/fwww.gencodegenes.orgireleases/19.html and additional information inCIUding the table ID

Please create a dataset or sslect a new

project from the menu above Licensed by the Wellcome Trust Sanger Institute under a Creative Commons Attribution-NonCommercial-NoDerivs 2.5 Lic|

Table Infe (this is how you will refer to it in a SQL query), the
b isb-cgeiccle_201602_alpha Table 1D sb-<gc genome_reference GENGODE 13 table size, number of rows, creation- and last-
w isb-cgc.genome_reference . . .

modified-times, and data location.

| t=: GENCODE_r19
s2: GO_Annotations

#5: GO_Ontalogy

Table Size 553 MB
Number of Rows 2515 444

Creation Time Jan 10, 2016, 11:33:31 AM

i Kaviar_160113_Public_hg19 Last Modified Jan 10, 2016, 11:37:31 AM -
52 MiRBase_v20 Data Location us E
g:: MiRTarBase

w ish-coc:platform_reference |

f32 methylation_annotation
w ish-cgcicga_201510_alpha

f32 Annotations

£z Biospecimen_data

g2z Clinical_data

f32 Copy_Number_segments

22 DNA_Methylation_betas

sz MIRNA_expression

32 MRNA_BCGSC_HiSeq_RPKM

g2 MRMNA_UNC_HiSeq_RSEM
£2: Protein_RPPA_data

s2:  Somatic_NMutation_calls

» isb-cgctcga_cohorts
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Table Details: GENCODE_r19 Query Table Copy Table Export Table Delete Table
iusz;‘:_t:w Schema Details Preview
Row seqname source  feature start end strand frame gene_id transcr
1SB-CGC-04-0003 - 1 chri0  HAVANA exon 03426537 03427530 - . ENSGOD000212449.2  ENSTODOOO! Fina“y’ the Preview allows you see to see and scroll
o atasets found n his project 2 chri0 | HAVANA  gene 93525656 03526053 - . ENSGO0000228750.1 | ENSGO000O . .
Please creste a dataset or Selett 2 new 3 chri0  HAVANA tanscript | 93526656 03526053 - . ENSGO0D00228759.1 ENSTDOOOO! thrOUgh the table contents without haVIng to
project from the menu above. 4 chriD | HAVANA exon 03525656 03526053 - . ENSGO00002258759.1  ENSTO0000 . .
5 chrid  HAVANA gene 03542606 03553048 - . ENSGO0000225701.1  ENSGO000O eXpIICItly dO a query.
» isb-cgeccle_201602_alpha 6 chri  HAVANA franscript 93542506 03558048 - . ENSGO0000225701.1 | ENST00000
w isb-cgcigenome_reference 7 | chrid HAVANA | exon 03557004 03558048 - . ENSG000002258701.1 ENSTOOO00D
| = cencope_me 8 chrid  HAVANA exon 03542506 03542017 - . Enscoooo022e701.1 Enstooooat | THIS IS equivalent to the fo”owing SQL query:
s GO_Annotations 9 chri0  HAVANA franscript | 93542603 03557953 - . ENSGO0000225701.1 | ENSTO000O
0. Ontoloay 10 chriD  HAWANA exon 93557570 93557953 - . ENSGO0000225701.1 | ENSTO000O
Kaviar_160113._Public_hg19 11 chrid | HAVANA exon 03542603 03542017 - . ENSGO0000225701.1 | ENSTO000O SELECT
. miRBase v20 12 chriD  HAVANA gene 93553060 93625033 + . ENSGO0000107854.5 ENSGO000O %
i miRTarBase 13 chriD  HAWANA transcript | 93558069 93625033 + . ENSGO0000107854.5  ENSTO0000 FROM
+ lsbsac platform reference 14 chriD | HAWANA exon 93553069 93558646 + . ENSGO0000107854.5  ENSTO0000 [1sb-cgc:genome reference.GENCODE r19]
. metyiaton_annotaten 15 chriD  HAWANA CDS 93558448 03558646 + 0 ENSGO0000107854.5  ENSTO0000 : — . —
_ 16 chriD  HAWANA start_codon 93558448 03558450 + 0 ENSGO0000107854.5  ENSTO0000
v sbeocteaa 201510 slphs 17 chriD | HAWANA exon 93572740 93572064 + . ENSGO0000107854.5  ENSTO0000 510t et c g e :
Ei Annotations 18 chri0  HAVANA CDS 03572740 03572064 + 2 ENSGOD00D107854.5 ENSTODOOD374627.4  protein_coding  KNOWN ™
i Biospecimen_data 19 chri  HAVANA exon 93576891 03576985 + . ENSGOD000107854.5 ENSTO0000371627.4  protein_coding  KNOWN ™
Clinical_data 20 chri0  HAVANA CDS 03576801 03576986 + 2 ENSGD0000107854.5 ENSTO0000371627.4 protein_coding KNOWN  Th
i Copy_Number_segments 21 chrid HAVANA | exon 93570027 03570063 + . ENSGO0000107854.5 ENSTO0000371627.4  protein_coding  KNOWN T
iz DNA_Methylation_betas 32 chrid HAVANA | CDS 035TO027 03579063 + 2 ENSGO0000107854.5 ENSTOO000371627.4  protein_coding  KNOWN ™
g5 MIRNA_expression 23 chril  HAVANA exon 93579230 03579314 + . ENSGO0000107854.5 ENSTO0000371627.4  pratein_coding  KNOWN ™
g5 MRNA_BCGSC_HiSeq_RPKM 24 chri0  HAVANA CDS 93579230 03579314 + 1 ENSGO0000107854.5 ENSTO0000371627.4  protein_cading  KNOWN ™
&5 MRNA_UNC_HiSeq_RSEM 25 chri0  HAVANA exon 93579606 093579790 + . ENSGO0000107854.5 ENSTOD000371627.4  protein_cading  KNOWN ™
552 Protein_RPPA_data |
s2:  Somatic_NMutation_calls ahiy) 450N Eirst <Prev Rows1-25 072619444 Next> Last
» isb-cgctcga_cohorts
i
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Google BigQuery

COMPOSE QUERY

LEUTIE LNS Y

Job Histary
ISB-CGC-04-0003

Mo datasets found in this project.

Please create a dataset or sslect a new
project from the menu above.

» isb-cgcccle_201602_alpha
w isb-cooigenome_reference
| t=: GENCODE_r19
s2: GO_Annotations
f32 GO_Ontology
s22 Kaviar_160113_Public_hg18
g2 MiRBase_v20

g:: MiRTarBase

4

isb-coge:platform_reference
f32 methylation_annotation
w ish-cgcicga_201510_alpha
f32 Annotations
i3 Biospecimen_data
g2z Clinical_data
Copy_Number_segments

DMNA_Methylation_betas

miRMA_expression

32 MRNA_BCGSC_HiSeq_RPKM
32 MRNA_UNC_HiSsq_RSEM
s: Protein_RPPA_data

s2:  Somatic_NMutation_calls

isb-cgctega_coharts

New Query

P WD GO~ O WA e P

=

&

feature,
gene_type,
COUNT(*) A5 n

FROM

[isb-cge: genome_reference .GENCODE_r14]

GROUP BY

feature,
gene_type

ORDER BY

n DESC

m Save Query Save View

Table Details: GENCODE_r19

Schema

Details Freview

Row segname source feature

1

== - B I = & ]

D R T
N =]

Table

chri0
chri0
chrid
chrid
chrid
chrid
chrid
chrid
chri0
chri0
chri0
chri0
chri0
chri0

JSON

HAWANA  exan
HAWVANA  gene
HAWVANA | transcript
HAMAMA | exon
HAVANA  gene
HAMVANA | transcript
HAWAMNA | exon
HAWANA | exon
HAVANA | transcript
HAWVANA  axon
HAWVANA | exon
HAWVANA | gene
HAWANA | transcript
HAVANA | exon

start
93426537
093525658
03525655
03525655
03542595
03542595
93557994
03542595
03542693
93557570
093542693
93558069
93558069
93558069

Format Query

end
93427539
93526953
93526953
93526953
93558048
93558048
93558048
03542917
93557953
93557953
93542917
93625033
93625033
93558546

Show Options

strand frame

Query Table Cop

gene_id
ENSGO0000213440.2
ENSGO0000228758.1
ENSGO0000228750.1
ENSGO0000228750.1
ENSG00000228701.1
ENSG00000228701.1
ENSG00000228701.1
ENSGO0000228701.1
ENSGO0000228701.1
ENSGO0000228701.1
ENSGO0000228701.1
ENSGO0000107854.5
ENSGO0000107854.5
ENSGO0000107854.5

transcript
ENSTOOOD045!
ENSG0000022
ENSTOOOD042¢
ENSTOOOD042¢
ENSGO000022
ENSTOOOD043
ENSTOOOD043
ENSTOOOD043
ENSTOOOD043
ENSTOOOD043
ENSTOOOD043
ENSGDO00010
ENSTOOODO37
ENSTOOODO37

First = Prev Rows 1-14 of 2619444 MNext= Last

ruth € c’

‘Query Editor  UDF Editor b4

Now let’s try a query. You can click on the “Query
Table” button in the main panel or in the “Compose
Query” button in the upper left corner.

If you're following on in your own browser, cut and
paste this SQL into the New Query text area:

SELECT

feature,

gene type,

COUNT (*) AS n
FROM

[isb-cgc:genome reference.GENCODE rl9]
GROUP BY

feature,

gene type
ORDER BY

n DESC
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Google BigQuery

COMPOSE QUERY

Query History
Job Histary

ISB-CGC-04-0003

Mo datasets found in this project.

New

Please create a dataset or sslect a new

project from the menu above.

i RUN Save Que Save View Format Que Show O—*~-- @
» isb-cgcccle_201602_alpha @ ¥ v @ 0 r

» isb-coc:genome_reference
| t=: GENCODE_r19
s2: GO_Annotations

Query

SELECT

featu

=
gene_type,

COUNT
FROM

GROUF B

(*) &5 n

Y

feature,
gene_type

ORDER B

Y

n DESC

[isb-cge: genome_reference .GENCODE_r14] I

Table Details: GENCODE_r19

& GO_Ontology Schema Details Freview
22 Kaviar_160113_Public_hg19 Row seqname source feat
g2 MiRBase_v20 1 chrid HAVANA  exon
§5f MiRTarBase 2 chrid HAWVAMNA | gene
w isb-cogc:platform_reference 3 chri0 HAVANA  franst
25 methylation_annotation 4 chrid HAWANA | exon
w isb-cgcitcga_201510_alpha 5 chrid HAVANA | gene
5 Annotations 6 | chrid HAWVANA, | trans
£z Biospecimen_data 7| chrid HAVANA | exon
chri A
g Clinical_data 8 [chriD | HAVANA | exon
9 chrig HAWANA | franst
f32 Copy_Number_segments
) 10 chri0 HAWANA | exon
=2z DNA_Methylation_betas
11 chri0 HAWANA | exon
sz MIRNA_expression
12 chri0 HAWAMNA | gene
f3z MRMNA_BCGSC_HiSeq_RPKM
13 chri0 HAMAMNA | fransd
f232 MRMA_UNC_HiSeq_RSEM
i L mIsea_ 14 chri0  HAVANA  exon
f3: Protein_RPPA_data
g2 Somatic_Mutation_calls @ Table JSON
b isb-cgcitcga_cohorts
I+ L] 11229 x
—

°c0

GQuery Editer UDF Editor
@ ‘

Query Table Copy Table Export Table Delete Table

Before we continue, we’d like to highlight some of the features in the BigQuery Web Ul:

1.

As you type your query into the Query Editor, the “query validator” is automatically running,
and will show you either a green check mark or a red exclamation point. You can click on either
of these to see more information about your query.

Ill

Format Query will “pretty print” your SQL.

To go beyond SQL, power users can toggle between the Query Editor and the UDF Editor and
write custom user-defined functions in JavaScript.

The panes are resizable, so if want to be able to see more of a long query you can drag the sash
handle down.

You can toggle between a Table-view or JSON when viewing results.

Once you have the green light from the query validator, click the red Run Query button.


https://cloud.google.com/bigquery/user-defined-functions
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COMPOSE QUERY New Query 2 Query Editor  UDF Editer
Query History 1 SELECT I =
| JobHistory 3| e
| 4 COUNT(*) AS n T
5 FROM
1SB-CGC-04-0003 = 6 [isb-cgc:genome_reference.GENCODE_r149]
7 GROUF BY
Mo datasets found in this project. 5  festure,
9 gene_type
Please create a dataset or sslect a new 12 ORDER BY
project from the menu above. 11 n DESC
» isb-cgcccle_201602_alpha Cancel Query Save Query Save View Show Options CQuery running (1.5s)... o
w isb-cgogenome_reference

I i GENCODE_r19 Table Details: GENCODE_r19 Query Table
s2: GO_Annotations

_— Schema Details Preview
s o When you click the Run Query button, your query is
22 Kaviar_160113_Public_hg19 Row seqname source feature start end strand frame gene_id transc ’
§3f MiRBase_v20 1 chri0 HAVANA  exon 93426537 93427530 - : ENSG00000213448.2  ENSTO0000 Smeltted to a maSS|Ve|y paraIIEI englne (and the
& MiRTarBase 2 chri0  HAVANA gene 93525656 03526953 - _ ENSGO0D00226758.1 ENSGOD0OC
v ish-cge platform_reference 3 chri  HAVANA transcript 03525656 03526083 - . Enscoo000228752.1 EnsTooood.. RUN Query button becomes a Cancel Query button.)
g5 methylation_annotation 4 chriD  HAVANA exon 93525656 03528053 - . ENSGO0000228750.1  ENST00000
v isb-cgcitcga_201540_alpha 5 chri0  HAVANA gene 03542596 03558048 - . ENSGO0000228701.1  ENSGO00OC ] I .
- Annotations 6 chri)  HAVANA transcript 93542506 03553048 - . enscoonnnzzzrors eneroonod. A timer will indicate how IOng the query has been
B 7 chri  HAVANA exon 93557094 03553048 - _ ENSGO0D00228701.1  ENSTO0000 . .1 .1
i3 Biospecimen_data (
e Clinical data _ 8 chri0  HAVANA exon 93542506 03542917 - _ ENSG00D00226701.1  ENSTO0000 running, Untll It Completes or Untll It encounters an
it Copy_Number_segments 9 chri0  HAVANA transcript 03542603 03557953 - . ENSGO0000228701.1  ENSTOO00OO error that the query Valldator was not able to CatCh).
, 10 chriD  HAVANA exon 93557570 93557953 - _ ENSG00D00226701.1 ENSTO000O
22 DNA_Methylation_betas
_ _ 11 chri0  HAVANA exon 03542693 03542917 - _ ENSG00000226701.1 ENSTO0000
#5 MIRNA_expression
12 chriD  HAWANA gene 93558060 93625033 + _ ENSGO0000107854.5 ENSGO00OC
& MRNA_BCGSC_HiSeq_RPKM _ o
13 chriD  HAWANA transcript 93558060 93625033 + _ ENSGO0000107854.5 ENSTO0000371627.4 | protein_coding | KNOWN TIKS I
&5 MRNA_UNC_HiSeq_RSEM T
14 chriD  HAWANA exon 93558060 03558646 + _ ENSGO0000107854.5 ENSTO0000371627.4 | protein_coding | KNOWN TIKS
& Protein_RPPA_data .
s2: Somatic_Mutation_calls Table JSON First < Prav Rows 1-14 0f2619444 Next= | ast
» isb-cgctcga_cohorts
i
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Query Histary 1 SELECT ii i
. 2 feature, -
Job History 3| gene type, | =
4 COUNT(*) AS n
5 FROM
1SB-CGC-04-0003 - [ [isb-cgc: genome_reference.GENCODE_r19] [
7 GROUP BY
Mo datasets found in this project. g featurs,
9 gene_type
Please create a dataset or sslect a new 18 ORDER BY
project from the menu above. 11 n DESC
» isb-cgcccle_201602_alpha m Save Query Save View Format Query Show Options Query complete (4.0s elapsed, 55.2 MB processed) o
w isb-cgc.genome_reference L
gz GENCODE_r18 Results | Explanation Download as CSV Download as JSON
g2 GO_Annotations | o IR T n
g3t GO_Cntology ; ;
_ | i eon  potein codng 1070777 Once the query completes successfully, the results
g Kaviar_160113_Public_hg19 2 CDS protein_coding 722014 . . .
i miRBase 20 3 UTR proeincodng 28404 are immediately shown in the lower pane.
fi: MiRTarBase 4 transcript | protein_coding 145641
w isb-cgc:platfiorm_reference 5 start_codon  protein_coding 83823
= thylati tati 6 1 d tei di 76072 1
| meRafon_smmtrion siop_coden | proein coding 55.2 MB of data were processed in 4 seconds, and
w isb-cgcicga_201510_alpha 7 exon pseudogens 30909
G Annotatons B eon  incRNA 33455 we can see that the most common type of feature
sz Biospecimen_data 9 exan antisense 26981 . 7 ” “ ”
S 10 gene | proleincodng | 20345 in GENCODE is “exon”, followed by “CDS” etc
&1 Copy _Number_segments 11 transcript pseudaogene 17149
si: DNA_Methylation_betas 12 | gene _ ;?aeudogene 13831
i MIRNA_expression 13 transcript lincRMNA 11324
) 14  exon processed_franscript 10846
s MRNA_BCGSC_HiSeq RPKM
15  transcript antisense 9213
g2 mMRNA_UNC_HiSeq_RSEM
16 gene lincRMNA T114
si¢ Protein_RFPPA_data
) ] Table JSOM Eirst =Prev Rows1-16 0f121 Next= Last
g2 Somatic_Mutation_calls
» isb-cgctcga_cohors
- B _ 10  c¢chri0 HAVANA | exon 93557570 03557953 - . ENSGO0000228701.1 ENSTO0D00432246.1 | antisense MNOVEL TMHKE
g2 DNA_Methylation_betas il
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COMPOSE QUERY

Query History
Job Histary

ISB-CGC-04-0003

Mo datasets found in this project.

Please create a dataset or sslect a new
project from the menu above.

» isb-cgcccle_201602_alpha
w isb-coc:genome_reference
55 GENCODE_r19
s2: GO_Annotations
f32 GO_Ontology
s22 Kawviar_160113_Fublic_hg19
g2 MiRBase_v20
g:: MiRTarBase
w isb-cogc:platform_reference
f32 methylation_annotation
w isb-cgcitcga_201510_alpha
f35 Annotations
i3 Biospecimen_data
g2z Clinical_data
f32 Copy_Number_segments
22 DNA_Methylation_betas
sz MIRNA_expression
s MRNA_BCGSC_HiSeq_RPKM
22 MRNA_UNC_HiSeq_RSEM
5 Protein_RPPA_data
s2: Somatic_Mutation_calls

b isb-cgeitcga_cohorts

sit DNA_Methylation_betas

Q Gooale BigQuery

C' & https://bigquery.cloud.google.com/results/isb-cgc-04-0C

x '\ (g Google Cloud Data
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Genetics Hc
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New Query

SELECT

sSOurce,

segname,

END,

strand,

gene_type,

gene_status,

Eene_name

FROM

[isb-cgc:genome_reference.GENCODE_r19]

WHERE

feature="gene'

AND segname="chrl7"

AND start>=7000008

AND END<=Becbaas

ORDER BY

start ASC
Save Query Save View Format Query Show Options Cuery complete (2.25 elapsed, 176 M|
Results Explanation Download as C5V Download as JS0ON
Row source  segname start END strand gene_type gene_status gene_name
56  HAVANA | chr17 7485282 7487390 - antisense MNOVEL AC1131805
57  HAVANA | chr17 7486847 T496107 + protein_coding | KNCWN MPDLUA
58 HAVANA | chr17 74914096 7493488 - protein_coding | KNCWN S0X15
59  HAVANA | chri7 7404548 7518189 - protein_coding = KNCOWN FXR2
60 EMNSEMBL | chr17 7514400 7514591 + sNoRMNA MNOWVEL snol3
61 EMNSEMBL | chr17 TE17264 7517427 + protein_coding  NOVEL ACDO7421.1
62  HAVANA | chr17 7517382 7536700 + protein_coding | KNCWN SHBG
63  HAVANA | chr17 7528552 7531194 - protein_coding | KNCWN SAT2
g4  HAVANA | chr17 7549045 7551086 + protein_coding | KNCWN ATP1B2
65  HAVANA | chr17 7565097 7500856 - protein_coding | KNCWN TP53
66 HAVANA  chr17 7H885TE T5BO0GRO - sense_intronic | NOWEL RP11-199F11.2
Table JSON Eirst = Prev Rows 56 -66 of 80 Next= Last

10 chri0 HAVANA | exon Q93557570 03557083 - EMNSG00000228701.1  ENSTOOD0D4

111288 = 994px
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=] size: 250.0KB
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Here is another example query, which asks for
information about genes on chrl7 between
positions 7000000 and 8000000.

This query processed 176 MB in just 2.2 seconds,
returning 89 genes.

A word about BigQuery costs. The owner of a table
is charged for the cost of the storage, and this
GENCODE table costs about 7 cents per year to
store. The person who runs a query gets charged
the cost of the query. For most queries, this charge
is based on how much data is “scanned” to respond
to the query. This means only columns that are
directly referenced in the query count towards the
cost. This particular query, which processed 176
MB of data would cost less than one cent (if you've
already used up your free $5 worth of queries this
month).
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Google BigQuery

COMPOSE QUERY New Query

Cuery Histo 1 . . . . .
by BigQuery is a massively parallel engine which
ISB.CGC.04.0003 : distributes your query across hundreds or
6 strand,
No dstasets ound s ot thousands of “workers” and can scan terabytes of
Please create a datasst or select a new 1.-3 FROM .
project from the menu above. E wHé;’:b—cgc:genome_reference.GEHCODE_Pl‘J] data N Seconds.
13 feature="gene"
ish-cocccle alpha l-— AND segname="chrl7" -
O — 5 D sterts=7oaneed The Explanation feature shows you how your query
) - 17 ORDER BY . .
i GENCODE_r19 was broken down into a series of stages, the

s2: GO_Annotations

o6, Oontooay EEEEd eoen seven  mmawn seeome cyemseeczepss ou Felative amount of time spent waiting / reading /
e P e | computing / writing by the “workers”, and the

4 miRTarBase Sage tming o number of input and output rows at each stage.
w ish-coc:platform_reference Wait Read Compute Write Input Cutput o o . . o
This information can help you optimize your query.

g2 methylation_annotation ¥ Stage 1 I S 1 1.727.838 88

w ish-cgcicga_201510_alpha READ
) END, feature, gene_name, gene_status, gene_type, ...
32 Annotations FROM ish-cge:genome_reference.GENCODE_r19

WHERE VARIADIC_AND(EQUAL(feature, 'gene'), EQUAL(segname, 'chrl7'), GREATER_OR_EQUAL(start, 7908088), LESS_OR_EQUAL(END, B0@2280))

. WRITE EMD, gene_name, gene_status, gene_type, seqname, ...
g2z Clinical_data L TO _ stagel _output

52 Copy_Number_segments

22 DNA_Methylation_betas

£z Biospecimen_data

¥ Stage 2 89 a9

READ EMD, gene_name, gene_status, gene _type, seqname, ...
FROM _ stegel output AS isb-cgc:genome_reference.GENCODE_rld

SORT start ASC

$52 MIRNA_expression

32 MRNA_BCGSC_HiSeq_RPKM

WRITE EMD, gene_name, gene_status, gene_type, segname, ...
TO _ output

g2 mMRMNA_UNC_HiSeq_RSEM
f52 Protein_RPPA_data
s2:  Somatic_NMutation_calls

» isb-cgctcga_cohorts

10 chrid HAVANA | exon 93557570 93557953 - . ENSGO0000228701.1  ENSTO0000432246.1  antisense NCWVEL TNKE

si: DNA_Methylation_betas
< | 1l
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What Next?

The ISB-CGC BigQuery datasets include TCGA data from six different platforms, and other genome- and
platform-reference tables. We’re continuously adding to these resources and welcome your feedback.

You can also easily upload your own data to BigQuery and analyze it side-by-side with the TCGA data.

The ISB-CGC platform includes an interactive Web App, over a Petabyte of TCGA data in Google Genomics
and Cloud Storage, and tutorials and code examples on GitHub to get you started.

Documentation for the ISB-CGC platform and Google Genomics can be found on readthedocs.



https://cloud.google.com/bigquery/loading-data
https://isb-cgc.appspot.com/
https://github.com/isb-cgc
http://isb-cancer-genomics-cloud.readthedocs.io/en/latest/index.html
http://googlegenomics.readthedocs.io/en/latest/index.html

