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Outline of Webinar Topics GEN3 &

Commons

The topics covered during this webinar will include:

1. Exploration of the CCLE Project’s Structured Data via: -
& ...Q?Q
O  The Graph Model Viewer . s

O  The Data Explorer Ul

O  The GraphQL Open API Endpoints O
2. Importing CCLE Data into a Gen3 Workspace Exploration
3. Performing Exploratory Data Analysis in JupyterHub
4. Announcing Future Gen3 Developments

. . . Workspace
5. Live Q&A Session with Gen3’s Product Manager



Explore the CCLE Graph Model

Overview of the Project’s Structured Data
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General Concept of the Project Graph Model GEN3 Data

Commons

® The graphical model of a project is based on the data model, which organizes terms in a data dictionary
and defines how they relate to one another.

® Thedata dictionary defines how datasets are represented in the database and harmonizes term
definitions from different data sources.

® Data harmonization is foundational to the data commons concept of sharing data for cross-project
analyses.

Data Dictionary Data Model Specific Project Graph
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Structured Data Records in the Graphical Model GEN3 Data

® Aproject’s graphical model displays interconnected  ®  In the CCLE Project, for example, there are 1,046

nodes that contain structured data records, which records in the sample node, which represent samples
are collections of properties and their values. of individual cell lines.

® Astructured data record in a node stores data as ® Those samples are linked to 11,456 Drug Response
key-value pairs, which can be queried. Summary records containing information about the

cell line’s response to certain drugs.
HCC1187_BREAST_AEW541_sumdrug X

ivity": -6.347360611,
": "BCC1187_BREAST AEW541_ sumdrug",

"id": "1327e573-01bc-4daf-a79c-fBfblcdcabB84”,
"submitter id": "ECC1187_BREAST
] }
1
"compound": "AEW541",
"actarea": 0.2086,
"pro ct_id": "DCF-CCLE",
": "summary drug_response”,
"id": "8b4e9d2d-2e7b-43a9-8987-a76d370b52ea"

Example of one record in the summary_drug_response node in JSON format. Two nodes in the graphical model representation of the CCLE project.



Data Files in the Graph Model GEN3 2

Commons

® Certain types of data are stored as files as ® Here we see that there are 926 files in the
opposed to structured data. submitted_aligned_reads node and 6 gene_expression
® Records in a data file node describe files with files that are linked to those aligned reads files.

properties like the file’s name, size, and GUID,
which is a unique identifier pointing to the storage
location of the file.

{ .
"read_groups": [ SUb.mrtted
. Aligned
"id": "9e054b8£-d088-4973-84b5-284fabae£300", Reads
"submitter_ id": "EB1_HAEMATOPOIETIC_AND_ LYMPHOID TISSUE_rna_read_group" 926
}
1e
"data_type": "Aligned Reads",
"file name": "G41717.EBl.5.bam",
"md5sum”: "64cde2467331dfe3d4c9538399865064",
"core_metadata_collections": [],
"data_format": "BAM",
"object_id": "f3249ae2-af71-45£4-9bd6-c£84c005£7c6",
"submitter_id": "G41717.EBl.5",
"data_category": "Sequencing Data", Gene.
"file size": 16422627814, Express'on
"project_id": "DCF-CCLE", 6
"type": "submitted_aligned_reads",
"id": "ada3bB8e6-b0d0-4a3a-8bfl-9c895d2c8b89",
"experimental strategy": "RNA-Seq"

Example data file record in the aligned_reads node. Snapshot of two data file nodes in the CCLE project’s graphical model.
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Data Exploration Tool

a graphical user interface for cohort selection
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Explorer GUI Makes Cohort Selection Easy pata

Commons

e Structured datain a project
can also be explored using the ...

Exploration GUI.

e  Data records are filtered Lfas .
based on the selection of
subject properties. e : o ' o V=

e Therecords for a selected o 4 . r——
cohort can then be 6% -
downloaded or exported to e
the Workspace. e

e Afiledownload manifest can
also be generated for E =
downloading all files related - _
to the selected cohort. e

e Thefacets available for 5

In this example snapshot, the DCF-CCLE project has been selected, and the bar charts are updated

filteri ng and summarizing automatically, summarizing the number of cell lines of each tissue type in the project.

data are configurable.



File Explorer for Downloading Data Files

GENJ3 ..

Data Files in a project can also
be explored using the File tab

Data Files

Data Access Vv

Filters
of the Exploration GUI. rie
Collapse all 2’941
Data File records are filtered
. . . DCF-CCLE 2941 B Copy Number Estimate (1,016) = ie"e pr'ebss“;” Q“ant':‘;a“"" @
based on properties like file e — cropig ity o LG/
internal-training 1613
type, format and category.
DCF-demo 3 N N . - "
A file download manifest can ,
W TXT (1,018) z?z "29)26)
Copy Number Estimate 1016 CEL (995) ¥
be generated here as well for i
Genotyping Raw Intensity 995
easily downloading the batch
Gene Expression Quantification 2
of files using the gen3-client. 1
Showing 1 - 20 of 2941 files
- . 1 more
Files can also be easily
Seta rormat i) d b: ffc-ab: b-b64d-15f
M DCF-CCLE FIEFS. NCLE_DNA_Affy5_GenomeWideSNP_6_D06_411024 69093791 3c53ffc-ab51-433b-b64d-15f5¢81cc53a
exported to the analysis . .
DCF-CCLE  AWASH_p_NCLE_DNAAffy10_GenomeWideSNP_6_F09_5429: 20851951 cf3659d1-8da2-4e2e-9958-c5a6e084dab7
. . CEL 995
WO rkspa ce W|th a Cl|Ck Of the . - DCF-CCLE  QUAFF_p_NCLE_DNAAffy12_GenomeWideSNP_6_E02_59271 69092173  4f3f5198-db94-4428-8766-493f2e3a2e19
« 9 DCF-CCLE G27215.UACC-257.1.bam eeee48b9-4d71-433b-b70c-0f18360e1180
GCT 2
Export to Workspace DCF-CCLE G27218.0V7.1.bam 84386dbf-fb28-409b-8668-729f99eb88ba
b Data Category DCF-CCLE  MISTS_p_NCLE_DNAAffy11l_GenomeWideSNP_6_F01_57843( 69115029 bfba2892-2ee2-47fc-899a-a8a17965964f
Utto n. Copy Number Variation 1018

Array Data

995

DCF-CCLE

G28022.1-428.1.bam

LMD e el C DAAM £ AL oCMD £ D00 24cC00 Al CAAZAN

1f9ae4e4-ab7f-4463-98b2-a61ab3d0128d

00 A3 Aac i 0k L

In the above example, the DCF-CCLE project is selected, filtering file records to show only the 2,941 files available
in the project, and the bar charts summarize the number of data files of each type, format, and category.
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Queries and Programmatic
Data Exploration

accessing structured data with queries of Gen3 open APIs
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GraphiQL Query Builder Helps Explore CCLE GEN3 Data

Commons
The interactive GraphiQL interface makes building database queries easier.
To access it, click on “Query” in the top navigation bar. Query
e |tfeatures built-in documentation and
. Query graph

history.
e Autocomplete for objects, fields, and GraphiQL (B Pretty Merge History P ——

arguments. 1 {
e The ability to pass variables. i ol P [ )
e The ability to switch between s (T T

ElasticSearch and Postgres databases. g gt g ou I —

primary_site "samples": [ "
This example query searches the . R o,defby,a;;
summary_drug_response node for ! U rinary_site"s ‘pancreas® | Updatedbsfore:
the compound name, it’s IC50, and ! without_path_to: 1
the area under the activity curve. ]} A
submitter_id: [ ]
1,
with_links: [ ]

The query also requests the { IS0 8, ot
primary_site in the subject node, compeun "R, [ﬁ \ )
which is the property that stores the T '

X actarea: [| ]
"subjects": [

tissue type of the cellline.  ceves : i



Sending Queries to Gen3 Open APIs Data

Commons

e |n addition to the GraphiQL interface, all structured
data can be accessed by sending queries (or POST

requests) to the following open API endpoints: a‘ —>
o The PostgreSQL DB, which the graph model is based on and

uses the Peregrine service:

<URL>/api/lv0/submission/graphql/

o The ElasticSearch DB, which the Data Explorer GUI is based ad o
ice: C .. lasticsearch
on and uses our Guppy service: 2L A S— - e

<URL>/guppy/graphql

e Note that the ElasticSearch database is configured
for performant Exploration queries; thus, it typically
has only a subset of the structured data available in
PostgreSQL, which are the data for cohort selection.



Programmatic Data Access: Peregrine Queries GEN3 Data

Commons

Queries can be sent to both 17]: # Query:
. project_id =

grathL API endpoints i © node = "51,)?:[">i'fl:t C ir

programmatically. props = ['submitter_id','primary_site
. properties 't join(mapd ,props))

This example demonstrates
. _txt = """query Test { %s (project_id: "

sending a POST request to i ey e s

the PostgreSQL endpointin i aiepRALanaRGiE = b e

.... resp = requests.post{graphgl_ endp01nt json=query, auth=auth).text # Get id from submitter_id
a Python She“ data = json.loads{resp)

api/v@/submission/graphqgl/’

The example query requests
the compound name, IC50,
and area under the aCtIVIty {'data"': {'subject': [{'primary_site': 'breast',

curve fOF each com pound ‘samples': [{'summary_drug_responses': [{'I(50': 8.0,
‘actarea’: 0.02117,

tested on a particular cell compound* : 'PLX4720'}, }
{'ICS0': ©.17081114, 'actarea': 0.7984, ‘compound': ‘Sorafenib'},
[ir]e. {'IC50': 8.0, 'actarea': 0.04209, 'compound': 'PF2341066'},
{'ICS0': 8.0, 'actarea': ©.3953, ‘compound': 'Nilotinib'},
{'IC50": 0.028183434, 'actarea': 2.1929, 'compound': 'Paclitaxel'},
{'IC50": 1.559987545, 'actarea': 1.6931, ‘compound': 'Irinotecan'},
{'ICS0": 0.029439772, 'actarea': 4.2563, 'compound': 'Panobinostat'},
8
3
3
id

. data

{'ICS0': 8.0, 'actarea': ©0.3207, ‘compound': 'TAEGE4'},

{'IC50': 8.0, 'actarea': ©0.03998, 'compound': ‘Erlotinib'},

{'ICS0': 8.0, 'actarea': ©.1118, ‘compound': "AEWS41'}1717],
‘submitter_id"': 'ZR7530_BREAST_subject'},




Programmatic Data Access: Guppy Queries

Guppy queries can also be sent to the
Flat Model endpoint to retrieve
structured data in ElasticSearch.
Guppy queries have the ability to
return aggregations and statistics.
This example demonstrates sending a
POST request to the Flat Model (or

ElasticSearch) endpoint in Python.
The query requests the primary_site
data as an aggregation, which returns
the counts of cell lines per primary
site.

- requests
api = "https://nci-crdc-demo.datacommons.io/ '
flat_endpoint = api + "guppy/graphgl’
af = open('dcf-credentials.json', 'r')
keys = json.load(af)
token_url = api + 'user/credentials/cdis/access_token’
token = requests.post(token_url, json=keys).json()
headers = {'Authorization': 'bearer '+ token['access_token']}
query. txt = "%
.

L 7
_aggregation {
subject {
primary_site {
histogram {
key
count
i
-
5
3
F g
"
£

3

query = {'query’: query_txt}

resp = requests.post(flat_endpoint, json=query, headers=headers).text
data = json.loads(resp)

data

GENS

Data
Commons

{'data': {'_aggregation’: {'subject’: {'primary_site': {'histogram': [{'count’:

If we had queried for a numerical
'key': 'lung'},

property’ llke drug ECSO: we COUld {'count': 181, 'key': "haematopoietic_and_lymphoid_tissue'},
. e {'count’: 112, 'key': 'Breast’},
haverequeﬁedsunnnarys&ﬂmhcs {'count': 69, 'key': 'central_nervous_system'},
. {'count’: 62, 'key': 'skin'},
Wlth d GUppy query- {'count': 62, 'key': 'large_intestine'},




Programmatic Data Access: the Gen3 SDK GEN3 pata

Commons

Instead of requesting specific data with queries, all structured data in a node can be exported using the
Gen3 SDK, which is an open-source suite of functions for interacting with Gen3 APIs via the command-line.
The Gen3 SDK is installed and imported into Python using the commands install gen3 and import gen3.
The code is also publically available on GitHub: https://github.com/uc-cdis/gen3sdk-python

In this example, all records in the CCLE project’s summary_drug_response node are exported as a single TSV.

397 : ## Export structured data using Gen3 SDK
SR port gen3

om gen3.auth import Gen3Auth

'om gen3.submission import Gen3Submission

: apl = 'https://nci-crdc-demo. datacommons.io/" # DCF Sandbox Commons

. profile

.. creds = '/Users/christopher/Downloads/dcf-credentials. json'
. auth = Gen3Auth(op1 refresh_file=creds)
: sub = Gen3Submission(api, auth)

. program
... project
: node_type = 'summary_d
. fileformat = "tsv'
. data = sub.export_node{program, project, node_type, fileformat)
(os.linesep. join{data.split{os. linesep)[:10]))

type id project_id submitter_id ECS@ IC50 actarea compound fit_type maximum_activity
surmary_drug_response  dfz24950a-2a79-43ec-9daf-9aac8eb5a91f DCF-CCLE SUB686_PANCREAS_Sorafenib_sumdrug
summary_drug_response  foRCS5F23-445F-448c-028e-63317bd29e78 DCF-CCLE 0C316_0VARY_PLX4720_sumdrug
surmary_drug_response  d66b3388- 2®6c 4172-bd@2-b5a535b9fd17 DCF-CCLE PC3_PROSTATE_AZD6Z244_sumdrug

B



https://github.com/uc-cdis/gen3sdk-python

Workspace JupyterHub Demonstration GEN3 pata

Commons

e Now, we will take a look at the CCLE Project in the Gen3 Workspace.
e Data will be accessed, prepared and summarized in a Python notebook, and
then the data will be further visualized in an R notebook.

~ Jupyter
Files Running Clusters
Select items to perform actions on them. Upload New~ &
0 v W/ Name ¥ Last Modified File size
3 webinar_demo 27 minutes ago
0O dcf-credentials.json 31 minutes ago 773 B

R
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Future Gen3 Developments

a look at some up-and-coming features of the Gen3 platform

Data
Commons



Future Gen3 Developments GEN3 Do

e Users will soon be able to run containerized pipelines using our Workflow
Execution Services.

e We will be improving the ability to export clinical data to workspaces.

e Clinical data will be versioned, and users will have the ability to select different
versions of harmonized clinical data.

e We'reredesigning the data submission process to make it simpler and more

intuitive.
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Learn More about the Gen3 Platform GEN3 Data

You can learn more about the Gen3 software stack for creating data commons
through the following resources:

@ e Ouropen source code lives on GitHub: github.com/uc-cdis

GEN e Documentation for Users, Developers and Operators is at gen3.org

e remene e Chat with developers and support live in our Gen3 Community on Slack
E e Getinvolvedin Q&A at the Gen3 Forum: https://forums.gen3.org/
@ e Email our support team at: support@datacommons.io

e Learn more about the Center for Translational Data Science (CTDS) at

:'ﬂ—“ ctds.uchicago.edu



https://github.com/uc-cdis
https://gen3.org/
https://forums.gen3.org/
mailto:dcf-support@datacommons.io
https://ctds.uchicago.edu/

Selected Data Commons Using Gen3 GEN3 pata

Commons

Finally, you can view data statistics on several Gen3-powered Data Commons at stats.gen3.org

DIE) NATIONAL CANCER INSTITUTE N GaDTial piler

Cancer Research Data Commons i“ KldS Fl 'St

PEDIATRIC RESEARCH PROGRAM

DataSTAGE @ NIAID DATA HUB

Powered by Gen3

and Blood Institute

BLOOD PROFILING @ ATLAS IN CANCER

D, N
«p‘ ~ \ | N National Human Genome
Research Institute



https://stats.gen3.org/

Questions?




