') NIH Workshop on Cloud-Based Platforms Interoperability (.

Welcome to the...

NIH Cloud Platforms ¥ AnvIL

Interoperability
Spring 2021 Workshop o S

National Center for Biotechnology Information

We’ll be starting shortly!

May 3 & 4, 2021 11:00am-4.30pm EDT
tinyurl.com/NCPlagenda
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Welcome — NCPI Spring 2021 Workshop
Day 1

Samuel Volchenboum
University of Chicago

Tanja Davidsen
National Cancer Institute
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Logistics

Please use the WebEXx application and not a browser

Please mute when not speaking

We will be recording all the sessions except the breakout sessions
Notes will also be taken during the sessions

Speakers please turn your camera on when speaking

. If you have not registered, please do: tinyurl.com/NCPIregistration

Agenda: tinyurl.com/NCPlagenda
Fall 2021 Workshop poll: tinyurl.com/NCPIfallpoll
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Agenda

Day 1. Monday, May 3
11:00am-12:30pm — Welcome and Working Group Updates
12:30-1:00pm — Break
1:00-1:20pm — Working Group Updates continued
1:20-2:30pm — Three Concurrent Breakout Groups
2:30-3:00pm - Break
3:00-3:20pm — NCBI talk
3:20-4:20pm — Breakout Groups Report Back
4:20-4.30pm — Wrap Up




Parallel universes

EHR

(e.g., Epic)

7R

Clinical data

Imaging Pathology

“Send out”

W

Clinic or

=

Hospital

Clinical care universe

Electronic data collection
(EDC) form
(e.g., Rave)

[}

REDCap

Research universe
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The information funnel

EF =65%

EF =65% EDC
(Rave) | ———> Research database Current

EF =65%

Dot Michigan 82362172 —

Name of Paticat: Joha Doc Hospital Nor1234
at: 00103 PVt N2
Physician: Dr. Dos Rasmit2
DOB:OZOZS  AguiSH  SexM  Heighti 72" Weight1S0

‘TREADMILL EXERCISE ECHOCARDIOGRAM REPORT

REASON FOR STUDY: Ches iscmfor,
CARDIAC HISTORY: Hypestemion obesity
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Lossy information transter

Report
e, Current

Data commons

Future

Automated transfer of
images and reports



| egacy data transfer methods
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Cytogenetics lab Data commons Research database

Cytogenetics
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Manual field mapping

Row

19
18
16
17
14
15
13
12
11
10
21
20

8

7

9
22

LOINC # Component 4 System Ex. Units Method %99.+... Long Common Name
30350-3 Hemoglobin Bldv gfL;g/dL Hemoglobin [Massjvolume] in Yenous blood
30351-1 Hemoglobin BldMv gfdL Hemoglobin [Mass/volume] in Mixed venous blood
30353-7 Hemoglobin BldCoV gfdL Hemoglobin [Mass/volume] in Yenous cord blood
33025-8 Hemoglobin BldCoVv gfdL Calculated Hemoglobin [Massfvolume] in Yenous cord blood by calculation
30354-5 Hemoglobin BldCoA gfdL Hemoglobin [Massjvolume] in Arterial cord blood
33026-6 Hemoglobin BldCoA gfdL Calculated Hemoglobin [Mass/volume] in Arterial cord blood by calculation
40719-7 Hemoglobin BldCo g/L;g... Hemoglobin [Massjvolume] in Cord blood
30352-9 Hemoglobin BldC gfdL Hemoglobin [Mass/volume] in Capillary blood
14775-1 Hemoglobin BldA gjL Oximetry Hemoglobin [Massjvolume] in Arterial blood by Oximetry
30313-1 Hemoglobin Blda afdL Hemoglobin [Mass/volume] in Arterial blood
61180-6 Hemoglobin Bld~fetus gjL Hemoglobin [Massjvolume] in Blood from Fetus
54289-4 Hemoglobin Bld~BPU  g/dL Hemoglobin [Mass/volume] in Blood from Blood product unit
20509-6 Hemoglobin Bld gfdL;... Calculated 0.2679% Hemoglobin [Massfvolume] in Blood by calculation
182 Hemaalohin Bld aldi; 2.3221% Hemoolohin (Massivolumel in Alood
55782-7 Hemoglobin Bld gfdL Oximetry Hemoglobin [Mass/volume] in Blood by Oximetry
41995-2 Hemoglobin Alc Bld gfdL Hemoglobin A1c [Mass/volume] in Blood

Which hemoglobin maps to the one requested in the clinical trial?
(spoiler: don’t know - protocols rarely utilize standardized codes)



Lack of harmonization across groups

Case report Multiple data
forms dictionaries
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Lack of harmonization across groups

Case report Multiple data Common data Harmonized case
forms dictionaries dictionary report forms
jﬁ?
COG =
cws | > ==
=== > > I
MMT o 2 /777, v
EpSSG
EpSSG CWS

COG MMT




Lack of harmonization across groups

Case report Multiple data Common data Harmonized case

forms dictionaries dictionary report forms
jﬁ?
COG =
cws [ f> s
== ESIS
MMT o 2 /777, v
EpSSG
EpSSG CWS

COG MMT




Data dictionary development




Example - RMS site of disease

Major Primary Site cws coG EpSSG/MMT Name
HEAD & NECK Orbit 2=0rbit Orbit

Scalp 10=Scalp Soft tissue of scalp
External auricular canal
Ear soft tissue, external ear
Temporal muscle
Parotid 9=Paratoid Parotid, soft tissue
Oral Cavity 7=0ral cavity Gum
Base of tongue
Lip
Lower lip
Upper lip
Tongue
Larynx S=Larynx Larynx
Oropharynx 8=0rophaynx Oropharynx
Lingual tonsil
Mandible soft tissue
Bone of face (Maxillar)

Masseter
Oral cavity
Cheek 3=Cheek Cheek
Hypopharynx 4=Hypopharynx Hypopharynx
Thyroid & Parathyroid 11=Thyroid & Parathyroid Thyroid
Neck 6=Neck Neck

Neck Supra-clavicular soft tissues
Neck, nodes Nos

12=Other Head & Neck  Chin
Soft tissue face (non specified region)
Face specified region
Nasolabial fold (skin)
Nostril




Harmonized dictionary

Instruct Variable Name
HEAD AND NECK

Instruct Permissible Values Term Mapped Standard Code
Eyelid C0015426
Orbit C0700042
Other orbit C0700042
Cheek C0007966
Hypopharynx C0020629
Larynx C0023078
Neck C0027530
Oral cavity C1711367
Oropharynx C0521367
Parotid C3272625
Scalp C0036270
Thyroid and parathyroid C0574117
Other face C0015450
Other head and neck C0460004
Middle ear C0013455
Nasal cavity and paranasal sinuses C0027423
Nasal cavity C0027423
Paranasal sinuses C0030471
Nasopharynx C0027442




Progress in the Pediatric Cancer Data Commons

DATA DATA

predisposition I

C3P

retinoblastoma I

STAKEHOLDERS DICTIONARY CONTRIBUTORS CONSORTIUM CASES IN ANALYSES PAPERS
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acute lymphoblastic leukemia I ‘ . O_: O O O
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Standards can help us achieve one universe

EHR
(e.g., Epic) >

TR

Clinical trials

Standardized
and harmonized

Clinical data Imaging Pathology

W

Clinic or
Hospital

Research data commons
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Cloud-Based Biomedical Data Storage and Analysis:
Implications for Trustworthy Governance

Sarah Nelson (University of Washington)
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Working Group Updates

NIH Coordination

Valentina Di Francesco NHGRI/AnVIL




') Current NCPI Coordination WG Members (.

NHGRI AnVIL NCI CRDC NCBI
Valentina Di Francesco Tanja Davidsen Kurt Mac Daniel
Ken Wiley Allen Dearry Kim Pruitt
Natalie Kucher Erika Kim

Zhining Wang CFDE
NHLBI BioData Catalyst Jamie Guidry Auvil Lora Kutkat
Jon Kaltman Jay Ronquillo Haluk Resat
Alastair Thomson Marcia Fournier Chris Kinsinger
Chip Schwartz
Sweta Ladwa NIH Office of Data

Science Strategy

CF Kids Firsts Asiyah Lin
Valerie Cotton Laura Biven
James Coulombe Vivian Ota Wang
Huiqing Li




') Coordination WG’s Responsibilities (.

« Serve as the NCPI Governance body

« Stewardship of the NCPI WGs activities

« Liaison with ODSS, OSP and other parts of
the NIH




Updates since the
Fall 2020 workshop



N I H National Human Genome
Research Institute

Asiyah Yu Lin, MD. PhD.

Asiyah Lin joined NIH as an ODSS supported DATA Scholar to work
on the NCPI project. She has a background of Pediatrics,
Immunology and Medical Informatics. Having worked for the FDA,
start-ups and an NGS lab, Asiyah has +10 years experience in
ontology-based data integration, analysis for biological and
health data. She advocates leveraging ontologies for data
interoperability and establishing knowledge eco-system for
science and regulatory communities.

The Forefront
of Genomics’




') NCPI Onboarding New Members (.

BioData
CATALYST

National Heart, Lung,

?% and Blood Institute
o g Gabr’e//a Miller
KI ds First
PE

NATIONAL CANCER INSTITUTE
Cancer Research Data Commons DIATRIC RESEARCH PROGRAM

Data Resource Center

m National Library of Medicine

National Center for Biotechnology Information




) 2021 Objectives - Supported by ODSS (

Search and aggregate data across platforms. Enabling search of clinical data, studies,
subjects, and samples through tools such as APIs to assemble cohorts across multiple
sources for cross-dataset analysis.

Perform outreach activities (portal, training, data dashboard) to ensure alignment with
related efforts, engage users, and foster collaboration (internally across NCPIl and with
external efforts).

Cloud costs estimation for analyses to enable researchers to budget for cloud costs and
perform cost optimization.

Cross-NCPI-platform workflow execution.

Define guiding principles for technical interoperability and overcoming operational
barriers.

Ensure RAS/GA4GH Passport implements a common authentication and authorization
mechanism across NCPI.




') NCPI Developers Access and NIH OSP (.

Question
e What mechanism the cloud platforms should employ to allow access by NCPI
developers across the 4 platforms?

Issues Discussed

® Developer definition

Mechanisms of developer access (request vs whitelist)
Data use restrictions

Upholding participant protections and privacy
Upholding transparency on who access the data

Publication restriction

Next Steps

e OSP to draft  for devel I | to NCPL Coordination WG, f
- 1 7 10—



) From 2020 Principles to 2021 Considerations (.
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White Paper

Five Principles with Table of Two
April 8, 2020 Platforms & Considerations

Approved their Auth. Env. April 23, 2021

From Grossman & Ahalt focus since the last meeting




') NCPI “Rules of Engagement”

5 proposed criteria:

1. Agree to the NCPI principles and interoperability
“considerations”

2. Willing to test, adopt and/or extend NCPI technology

specifications

Identify interoperability use case when entering the

collaboration

& 4. Commitment to participate in WGs

@ 5. Share, open communication, transparency

®




A Decision Tree for Initial Engagement

no

NIH cloud
platform?

Use case

engaging
NCPI?

Committing

resources?

human or/and funding
resources

P

Interested party

no

yes

y . |V
; 9
y . 3
y \
-
| e |
0 £
X -
o
h o
N [

1

- e

Participating K

Expectations

Consensus building process:
* NCPI mission and vision
* Governance

* Rules of engagement

-



') Status of Y2 Goals (from Oct 2020 Wrkshp) (.

Host NCPI all hands workshops every 6 months
Pursue additional funding support for NCPI activities

|ldentify and agree upon next year’s priorities and milestones
Implement interoperability principles

Continue collaboration with RAS

Solidify collaboration with GA4GH work streams

—, ® Offer training opportunities for outside investigators
\ g > e Share best practices for platforms interoperability across NIH




.) Goals of this meeting

(@

What?
Identify 2-4 use cases/collaborative projects to
demonstrate interoperability among 2 or more

resources
e 6 - 12 month timeframe
e C(Concrete
e Support real science
e Solve low hanging fruit issues
e Identify specific asks of NIH (How does NIH
want to do X or handle Y?)
How?

For each use case identify responsible working group
and individuals

“Perfect is the enemy of good.”

Commonly attributed to Voltaire

Jonathan Kaltman
NCPI Oct 2019
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THANK YOU

* NIH NCPI Coordination WG
« NCI, NHGRI, NHLBI, CF, NLM, ODS\_

 All NCPI Members

e N
/ \L——
e W
e BioData
ND) CATALYST

mNt ILbrnyd
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Working Group Update .
Community and Governance Working Group

Robert L. Grossman
University of Chicago

Stan Ahalt
RENCI




')Where We Are Today (.

trust relationship approved by CISO

NIH)

N! IH rtLg

BioData
CATALYST

NATIONAL CANCER INSTITUTE
Cancer Research Data Commons

trust relationship
approved by CISO

e dbGaP agreements
e NIST SP 800-53 and ATO

SO*

business terms

AnVI|

7
A
[
—
\vg
A
N\

e How do | verify the identity of a RAS client?
e What are the rules for moving controlled access data *approval by user’s organizations SO

across system boundaries?




) From 2020 Principles to 2021 Considerations (.

revewed  reviewed

a
TR reviewed under review reviewed.

o pom e o sunnetss S oy unne s
sigring Offcia who sroad 50
e Brinel . Siging Offcial who has 586, Tera 58310
Five Principles for Interoperating Data Platforms thelegalauhoriyto S authoried e
sothe 1 emivonments: need o
tantaions o daa S ENOrs Lol IS0, AV and AL arin's T
Secury assessment F
Version C smemnen iR LU oo . .
" Aay ltforms
ilE e T o 55 i T ST Proposed Considerations for
egress’ researchers e cannotleave a
iontia  (obedeemind (RN plomowiton SIS
platform . v dbcp)

Over the last few years, a growing number of cloud-based data platforms have been developed
that provide the research and translational community with access to data that is integrated

SO e e TR Interoperability of Cloud

with computational resources, services and workspaces, as well as knowledge resources, Il e B0 P researchers
e > Jroses i docap)
semantic services and Al services.
AN SOCIN i . Aot e -/ =
% i - " P Data objects available o2 O0Iects an data objectsand  via Gen3/portal
Asthe number of these platforms grows, it is becoming critical to establish some operating ST bamcisddta e
principles so that platforms can interoperate, allowing researchers to access, explore and J viaan AP1 i o multple data ) e
models) PesuRe
integrate data from multiple platforms. e ohen, ™odel) 2021
apentoanyauh.

White Paper

Five Principles with Table of Two
April 8, 2020 Platforms & Considerations

Approved their Auth. Env. April 23, 2021

focus since the last meeting



https://docs.google.com/document/d/1fMEMRx5zLyER-aB8inDmlNh-FP48wqPvGiGMFpkQGiA/edit?usp=sharing

right to distribute 2

Cloud Platform A boundary

Cloud platform system

Cloud platform boundary

Cloud Platform B boundary

1. Auser is authorized to access a dataset
2. Acloud platform A has the right to distribute a particular
dataset.
3. Acloud platform B is an authorized environment for a particular
dataset.
4. Each dataset has a data trustee (aka data steward) that makes
decisions about 1), 2) and 3)
We have interoperability when an authorized environment can access
data from two or more cloud platforms..

E Workspace for user

Security and compliance boundary



') Authorized Environments (.

e Authorized environment -
o  New concept in our October 2020 White Paper
o  Example, for a cloud platform, the Institute’s CISO can authorize an environment,
say by approving an ATO for FISMA Moderate environment
o  Example, with dbGaP, the organization’s IT Director through the organization’s SO
authorizes an environment for data downloaded from dbGaP
e Decisions about authorized environments can be based on the sensitivity of the data.
e Authorized Environment Principle - authorize environments and authorize users and

trust the authorizations
® We have interoperability when an authorized environment can access data from two or

more cloud platforms.




Platform Data Auth Data Trustee | System | Right to Distrib | Auth Env Data
Determination Trustee Gov Gov Egress
NCBI dbGaP NIH DAC NIH NIH NIH Owned / End user’s Yes
Operated Signing
Official
NCI CDRC NIH DAC NIH NIH NCIATO & NIH NCIATO Yes
Trusted Partner | and/or End
user’s
Signing
Official
CF Kids First NIH DAC NIH NIH NCIATO & End user’s Yes
Trusted Partner Signing
Official
NHLBI BioData NIH DAC NIH NIH NHLBI ATO NHLBI ATO | Yes, but not
Catalyst or NHLBI | encouraged
trusted env.
NHGRI NIH DAC NIH and Awardee Awardee via Awardee Yes, but not
The Anvil Awardee NHGRI Coop. | ATO requires | encouraged
Agreement & NIH ISAs w/
Designated Data business
Repo. terms
Table 5. This table shows the proposed b3gsis for granting a ¢loud platform I|he right to distribute cpntrolled access datasets.




We are close to interoperability for

several of the NCPI cloud platforms: To:

1. The Working Group participants From:
have all agreed on key terms and E:_te:
concepts, such as right to '
distribute, authorized
environments, and data This is to recognize the following cloud platforms as
trustees/stewards. authorized environments so that users who have been

2. The data steward/trustee (NIH or authorized by dbGaP, RAS, or other approved authorized
grant awardee) must simply agree mechanism to access a dataset can explore and analyze the

data in the authorized environment and [fill in with cloud
platforms that have the right to distribute data] has
approval to distribute the data to the authorized
environment.

that two or more cloud platforms
are authorized environments. We
have included a sample memo for
this purpose.

3. There are still differences being Authorized Environments:
discussed i) approval by SO

= ~ ] Authorized Environment  Type Date
and/or ATO; ii) specific security ATO issued by [fill in]
requirements; iii) standard ISAs; ATO issued by fill in]

Approved by ([fill in]

iv) what about inclusion of liability Approved by [fil in]

& related business requirements.




Authorized environments

Institute/Center

Proposed Authorized
Environments

Proposed Basis for Approval

NCI SBG, Terra, ISB Cloud Platform, |IC-CISO-FISMA-Moderate-ATO
Gen3 + Any platform approved by |and/or SO-approved
the end-user’s Institutional
Signing Official,_per the terms of
the DUC & these guidelines
NHGRI Terra, Gen3 Org-CISO-NIST-800-53-approval;
specifically, approval by Broad CISO,
with the requirement of an ISA
between AnVIL and the platform
NHLBI Terra, SBG, Gen3 IC-CISO-FISMA-Moderate-ATO

Kids First Program

Any platform approved by the
end-user’s Institutional Signing
Official,_per the terms of the DUC
& these quidelines

SO-approved

Table 2. This table shows the proposed basis for approving an environment as an authorized environment.



https://osp.od.nih.gov/wp-content/uploads/NIH_Best_Practices_for_Controlled-Access_Data_Subject_to_the_NIH_GDS_Policy.pdf
https://osp.od.nih.gov/wp-content/uploads/NIH_Best_Practices_for_Controlled-Access_Data_Subject_to_the_NIH_GDS_Policy.pdf
https://osp.od.nih.gov/wp-content/uploads/NIH_Best_Practices_for_Controlled-Access_Data_Subject_to_the_NIH_GDS_Policy.pdf
https://osp.od.nih.gov/wp-content/uploads/NIH_Best_Practices_for_Controlled-Access_Data_Subject_to_the_NIH_GDS_Policy.pdf

Right to distribute

Institute/Center | Proposed Platforms that |Proposed Mechanisms
can distribute data

NCI Approved CRDC platforms | Approval as a NIH Trusted
Partner to distribute controlled
access data.

NHGRI AnVIL/Terra Approval by Broad CISO, with
the requirement of an ISA
between AnVIL and the

platform
NHLBI BioData Catalyst Approval by NHLBI CISO
Kids First Program | Bionimbus Gen3 for Approval as a NIH Trusted
controlled access data Partner to distribute controlled

access data.

Table 3. This table shows the proposed basis for granting a cloud platform the right to distribute controlled access datasets.



' Active Discussion Issues (.

e Framework for authorizing environments:

o dbGaP Data Use Certification with User’s Signing Official (SO) with
recommendation from IT Directory as formalized by dbGaP

o or NIST SP 800-53 Moderate ATO
m  ATO from Institutes / Centers
m  ATO from third party

o or, presumably, both?
e Working on standardized ISAs.

e How do we interoperate USG and third-party systems operated by
awardees?

e Can we start with decisions about less sensitive data?




.) Next Steps (.

e \We have broadened the NCPI Community / Governance discussion to
include security specialists, which have started to discuss specific
NIST 800-53 security requirements.

e We are looking forward to feedback about our draft considerations
from a broader audience to gain additional feedback and identify any
additional concerns.
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Questions




') NIH Workshop on Cloud-Based Platforms Interoperability (.

Systems Interoperation WG updates

Jack DiGiovanna*
Seven Bridges

Brian O'Connor
Broad Institute




Charbonneau (CFDE) ; ; ;John Cheadle (BDC) ; Bill Longabaugh (ISB); Valentina
Di Francesco (NHGRI); ;Asiyah Lin (NHGRI) ; ; ; Sai Lakshmi Subramanian (SB);
Stephen Mosher (JHU) ; ; Natalie Kucher (NHGRI); ; Michael Lukowski (U
Chicago); ;Nicole Bolliger (Broad) ; Jay Ronquillo (NCI); Jonas Almeida (NCI) ;Kurt
Rodarmer (NCBI) ; ; Pauline Ribeyre (UChicago); Lynette Lilly (UChicago) ; Alex
VanTol (UChicago);Brian Walsh (OHSU); Danielle Pillion (PIC-SURE), Jason
Stedman (PIC-SURE); Jessica Lyons (PIC-SURE)

; Stephen Mosher( JHU ); ; Garrett Rupp (Seven Bridges); Jack DiGiovanna

;5 » Michael Lukowski(U Chicago); Gina Kuffel (UChicago) ; ; ;Jonas Almeida
(NCI) ; Maia Nguyen (CHOP);Asiyah Lin(NHGRI) ; ; David Pot (GDIT); Jessica

;33555 :John Cheadle (BDC) ;Nicole Bolliger (Broad) ;Jiaqi Liu (UChicago) ;Gina

Kuffel (UChicago) ; Maia Nguyen (CHOP); Bill Longabaugh (ISB-CGC); Anton

Nekrutenko (AnVIL); ; Jay Ronquillo (NCI); Jonas Almeida (NCI) ; ; ; Michael
Lukowski (U Chicago); Binam Bajracharya(UChicago); ; ; ; ; Kate Herman (Broad)
; ;3 Sai Lakshmi Subramanian (SB); Garrett Rupp (SB); Jessica Lyons (HMS);

Danielle Pillion (HMS) ; Michael Baumann (Broad); ; Alex VanTol (UChicago);

Jason Stedman(HMS); ;Valentina Di Francesco (NHGRI) ; ; ; Michael Lukowski (U
Chicago); ; ; Sai Lakshmi Subramanian (Seven Bridges); ; David Pot (GDIT); ; ;
;Nicole Bolliger (Broad) ;Allen Dearry (NCI) ;Jay Ronquillo (NCI);Jonas Almeida
(NCI); ; Pauline Ribeyre (UChicago); Alex VanTol (UChicago); Garrett Rupp
(Seven Bridges) ; Jiagi Liu (UChicago); Binam Bajracharya(UChicago) ;Jessica
Lyons (HMS) ; Danielle Pillion (HMS);
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(@

Diverse users can co-analyze data to drive science

PORTALS
T WORKSPACES
PFB )
BioData [INIYRER ff% AnVIL PFB Import
Ei,‘zv'l‘?‘e%ges PFB Import

&

PFB / ... and other
"& oA G20/ 5 iller AuthZ workspaces
1 Kids Fi rst {_Search
‘ PEDIATRIC RESEARC.H PROGRAM DR S DRS
AnVIL BDCat CRDC

PFB
NATIONAL CANCER INSTITUTE U S e r
m) Cancer Research Data Commons
AuthN DATA

Powered by Gen3

PFB

A
=\

DN




dbGaP is the source of truth for authorization

& NCBI  Resources

dbGaP dbGaP v]| | search

Limits Advanced Help

dbGaP

The database of Genotypes and Phenotypes (dbGaP) was developed to archive and distribute

the data and results from studies that have investigated the interaction of genotype and
phenotype in Humans.

Access dbGaP Data Resources Important Links
Advanced Search dbGaP Data Browser How to Submit
Controlled Access Data Phenotype-Genotype Integrator FAQ

Public FTP Download dbGaP RSS Feed FJ Code of Conduct
Collections Software Security Procedures
Summary Statistics dbGaP Tutorial Contact Us

Latest Studies

Study Embargo Release Details Participants Type Of Study Links Platform
phs001997.v1.p1 . . .
Kids First: Genomics of African and Asian Orofacial Clefts Version 4:passed ﬂ 791 Coiort; Pargnt Offspring Links
= embargo Trios
Triads
| BESEEELELE o e e A 79 EERTEERPEI TR | ks ]




.) Connectivity: Fall 2020 (.

Terra

SB
BioData [« .\V:.\A 1) Workspaces
Wor kspaces Powered by Gen3 P

SB-based ' & A n V I I Terra-based

WS aua Gab"@//a Miller

<|ds Furst
Portal 1‘ Portal

Handoff | Handoff
@) e asasteh Do Gomuns

Portal with Datasets
H )

non-generic manifest

4—» PrB

not available




') Today all four portals connect to Terra & SB workspaces (.

SB
Workspaces

SB-based

Portal
Handoff

BioData K.\ V.18 £1)

Powered by Gen3

Y AnViIL

‘v& o G20"e/ 5 piller

1‘ KldS | rst

NATIONAL CANCER INSTITUTE
Cancer Research Data Commons

non-generic manifest

<—p PrB
< gvailable

SRA +
NCBI DRS Server

Terra
Workspaces

Terra-based

Portal
Handoff
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Cancer Research Data Commons

Genomics Data Commons Portal -> Workspace

Prototyped a process to convert GDC manifests to workspaces

Interest from GDC to develop a PFB-export functionality

Also started discussions with other CRDC Data Portals

B snetcasari™™ [ e ovomin a8 oy
Harmonized Cancer Datasets

Genomic Data Commons Data Portal

Get Started by Exploring:

0 Projects 2% | Exploration @ Analysis £ | Repository I8
Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2

Data Portal Summary  pata Relesse 27.0 - ctober 26, 2020

CASES

& 84,392

PROJECTS

Fe7

PRIMARY SITES

& 68

FILES GENES MUTATIONS

(596,758 23,399 43,287,299

Terra/SB/Gen3 Workspaces

Workspaces > broad-firecloud-dsde/20210108 - Dataset Size Calculator >

= @ WORKSPACES Job History

DASHBOARD

DATA NOTEBOOKS 'WORKFLOWS JOB HISTORY

Y

Script

Manifest

€ Job History > Submission ec128014-b4c1-47f8-b644-21f485edc70c

Workflow Statuses

/ Succeeded: 4

Workflow Configuration Submitted by
broad-firecloud-dsde/dockstore-wdl-workflow-mdSsum boconnor@broadinstitute.org
Jan 8,2021, 7:48 PM

Data Entity Submission ID
g'osilzsettore-wdl-woka\ow-md5sum,2oz1-01-osrzz-z.s-as €c128014-b4c1-47f8-b644-21f485edc70c
Delete Intermediate Outputs
Disabled
Search J Completion status v
Data Entity 1 Last Changed Status Run Cost
1d50ef40-b726-48f7-b81d-ae0e4dab714b (drs) Jan 8,2021, 7:55 PM o/ Succeeded <$0.01
4blc6eel-b46a-4b9d-bb74-d303719¢729f (drs) Jan 8,2021, 7:54 PM o/ Succeeded <$0.01
7630dc0f-017d-42de-8ec7-d9748add2c9c (drs) Jan 8,2021, 7:54 PM o/ Succeeded <$0.01
f4f165ef-15d1-4cf4-909b-0cIbBOb295¢4 (drs) Jan 8,2021, 7:54 PM o/ Succeeded <$0.01



https://app.terra.bio/#workspaces/broad-firecloud-dsde/20210108%20-%20Dataset%20Size%20Calculator

') Gabriella Miller Kids First (.
Kids First and GTEx analysis in CAVATICA (CFDE)

Goal: Evaluate the functional equivalence for the RNA-Seq Pipeline between
Kids First and GTEX.

Steps:

— Define testing GTEx cohort

— Download raw data to CAVATICA via AnVIL Gen3
— Run Kids First RNA-seq pipeline

— Compare with V8 results




Gabriella Miller Kids First (.
Kids First and GTEx analysis in CAVATICA (CFDE)

Get testing
. file manifest
A from AnVil

= o &)

ﬁ The AnviL
octorsry | eplosion | orapace

Data  File  Downloadable

J— Prjecs susjee GTEX-111CU-0126-€ gsilfc-secure-ffB156: 62728562de6bf64bC.
vt 1 981 GTEX-111FC-3326-€ gsilic-secure-f181561 eb7dfee72d50037a1

o o eons GTEX-111YS-0126-¢ gsilfo-secure-if8156: 5b2a0f6d208597¢74
[ oo TR ET e e GTEX-11220-0326-¢ gsilfc-secure-{f8156: f5bf44070b5¢35b73:
C ] & O sk oian smerican GTEX-11 1560 128706
frectd 4 = N GTEX-117XS-3126-€ gsilfc-secure-{f8156: 919066ec563ebaadz
okl . a3 GTEX-117YX-0126-€ gsiffc-sacure-ff8156: f5db176¢30354456:
ESRESSIOSOS b ""“; GTEX-1192X-3226-€ gs/ffc-secure-{f8156: 3c3b1a57eef275ebe.
B = 19250 GTEX-11DXW-1026- gsi/ffc-secure-{i8156: 981c112d03108182de
Projec abGaP Accesson umber a GTEX-11DXX-0126- gsi/ffc-secure-{f8156: 5c3caB5cd6dB098D:

O soooccavbazer S5 Showing 12001991 subjects GTEX-11DXY 16264 gait s8156] 634
AR TR o | Polctia Awiprojctld  Ancestry S Assalue  Phesotype Group  Ssmples Count Sequencings Count | GTEX-11DXY-3126- gs/ffc-secure-f18156¢ 7801d49871d 181747

GTEX-11DXZ-0226- gsffc-secure-1f8156: 26ca107dbececi63c.
GTEX-11DYG-2926- gsiffc-secure-{8156: bedd76bf35c98b07
GTEX-11DZ1-2926-€ gsiffc-secure-18156: 812de9f6032418505¢
GTEX-11E16-2026-S gsiffc-secure-1{8156: c3835b2c4990f49cE
GTEX-11EM3-0326- gsiffc-secure-i8156: 509012aaa73f1110.
GTEX-11EMC-0526- gsiffc-secure-f8156: foda0c3e5b171272f
GTEX-11EMC-3326- gs/ffc-secure-{f8156: 8c94ab3f068863ect:
GTEX-11EQ9-0126- gsiffc-secure-{f8156: c50981d63c67d9e5:




Gabriella Miller Kids First
Kids First and GTEx analysis in CAVATICA (CFDE

Get testing
» file manifest
A from AnVIL

® ostawith cesz wnlasd clnca
R w Projects susjee GTEX-111CU-0126-¢ gs/ffo-secure-ff8156: 62728562deBbf64bC
oats withoutaccess 1

- 98 GTEX-111FC-3326-€ gsilfc-secure-8156: eb7dfee72d50e37a1

% The AnviL = & =
ctenary | Exphaton | worspn

Data  File  Downloadable

GTEX-111YS-0126- gsffc-secure-{f8156: 5b2a916d2c8597¢74
GTEX-11220-0326- gsffc-secure-1f8156: f5bf44070b5c35b73:
GTEX-11285-2826-€ gsffc-secure-1f8156: 729b9e5d091a870e

Fiters sox

projectid 1 Q

GTEX-117XS-3126- gsffc-secure-{f8156: 9f9066ec563ebaadz

a o s81 GTEX-117YX-0126- gsiffc-secure-18156: f5db176¢303514456.
Project Short Name a i b GTEX-1192X-3226-S gsiffc-secure-{8156: 3c3b1a57eef275ebe
et = (0.2%) GTEX-11DXW-1 e 118156: 981
proje a GTEX-11DXX-0126- gsiffc-secure-{{8156: 5c3ca85cd6d8098D.
pheooonzesapact se1 2001981 subjects GTEX-11DXY-1626- gsiffc-secure-{{8156: 6752d6e8d7677634
el R oA o Proiectld  AnilProjectid sex

alue - Phenotype Graup - Samples Count  Sequencings Count | GTEX-11DXY-3126- gsilffc-secure-{f8156: 78c1d498711d 181747
GTEX-11D; < gss 156: 26ca

GTEX-11DYG-2926- gsi/fc-secure-f8156: bedd76bf3f5098b07
GTEX-11DZ1-2926-€ gsi/ffc-secure-{fB156: 812de 96032485052
GTEX-11E6-292 f 18156¢

GTEX-11EM3-0326- gsiffc-secure-i8156: 509012aaa73f1110.
GTEX-11EMC-0526- gsiffc-secure-f8156: foda0c3e5b171272f
GTEX-11EMC-3326- gs/ffc-secure-{f8156: 8c94ab3f068863ect:
GTEX-11EQ9-0126- gsiffc-secure-{f8156: c50981d63c67d9e5:

README.md

gen3-client
build [BESSAG | release v2021.05 o gen3-data-0|ient

gen3-client is a command-line tool for downloading, uploading, and submitting
data files to and from a Gen3 data commons.

Make Gen3-client as
an CAVATICA app

Read more about what it does and how to use it in the gen3-client

gen3-client is built on Cobra, a library providing a simple interface to create docker
powerful modern CLI interfaces similar to git & go tools. Read more about Cobra




Gabriella Miller Kids First (.
Kids First and GTEx analysis in CAVATICA (CFDE)

Get testing
® file manifest
from AnVil

Yo e 5] @ | B

Data  File  Downloadable

CFDE download ©

Status: COMPLETED ~

@ oot with Acces [ —— Emele 14 bam_path e hex O ~ Task Name Submitted by Submitted on App Duration - Status  Acti 0~

i erjecs <usfi| GTEX-111CU-0126-8 gsiiic-secure-{fB156: e2728562de6bf64bC}

e 98 GTEX-111FC-3326-< gsilfo-seoure-ff8156: ebdfee72d50e37a O Apr. 12,2021 09:30 ad_fles 1minue  COMPLETED
S - ol GTEX-111Y5-0126-¢ gilfc-seoure-ff8 156+ 5b2a916d2c8597c74 o E s ReE 2 Aor. 12,2021 1008 6 P N
Y o e | o GTEX-11220-0326-€ gsiffc-secure-18156: f5bf44070b5035b73)

ot (-\ e GTEX-11285-2826-€ gsi/lfc-secure-f18156: 720b865d0912870¢. G t GTE d t : - = 2BSMToIwE Hor-12, 20241019 Amiie: CROTD O
. 9 s GTEX-117XS-3126-< gsiffc-secure-fi8156: 919066ec563ebaad e X ata via $ GTEX-11FC-3326- SM-5GZ Apr. 12,2021 10:50 10mintes COMPLETED €'
ki " : ) GTEX-117YX-0126-S gsi/ffc-secure-{i8156: 5db176¢303514456 7

RS % o GTEX-1192X-3226-€ gsi/ffc-secure-ff8156: 3c3b1a57eef275ebz] CAVAT I CA Wo rkflow o . B pefee e D @

e - GTEX-11DXW-1026- gsi/fi fi8156: 9810 0 d_fles r X-11220-0326-SM-5H 1 a Apr. 12,2021 1050 s Sminues COMPLETED G

Projectdbcar Acession umber a GTEX-11DXX-0126- gsi/fi 181561 a 5 Apr. 12,2021 1050 dow Sminues CoWPLETED €

| prmsaiopecs = Lariavios GTEX-11DXY-1626- gsilfc-secure-{f8156: 6752d6€8d7677634

Project dbcar Consent Text Q| Projectid Al Projectid Sex  Agelalue  Phenotype Group  Samples Count - Sequencings Count fll GTEX-11DXY-3126- gsiffc-secure-{f8156: 78¢fd498711d181747] GTEX 3 Apr. 12,2021 10:50 do Sminuies  CouptemD) (3

CIEXAID; { gs 1564 260al w] EX-17YX £GH Apr. 12,2021 10:50 s Sminues CoWwPLETED €
GTEX-11DYG-2026- gsi/ffc-secure-ff8156: bedd76bf35c98b07 a

GTEX-11DZ1-2026-€ gsiffc-sacure-ff8156: 812de916032418505¢ - s erEeE = AorAZ 20211050 Sminies eI ©
GTEX-11E16-292 i fi8156: o EX-1DXW-1026-SMSH1IK 2 Apr. 12,2021 10:50 24minutes CowPLETED  C
GTEX-11EM3-0326- gsi/ffc-secure-fi8156: 5509012aaa73f1f10] et PR— T ———
GTEX-11EMC-0526- gsi/ffc-secure-{18156: foda0c3esh1712721)

GTEX-11EMC-3326- gsi/fi 181561 d EX-11DX SM-5H zha Apr. 12,2021 10:50 s 20minues CoWPLETED €
GTEX-11EQ9-0126- gsiffc-secure-8156¢ c50981d63c67dges ) - or12: 20211000 T rines EEED) [

README.md un 226-SM- 1 Apr. 12, 2021 10:50 6minutes  COMPLETED (]

 Rafresh Showing 110001501 < >

gen3-client
build [BESSG) release o gen3'data'CIient

gen3-client is a command-line tool for downloading, uploading, and submitting
data files to and from a Gen3 data commons.

Make gen3-client as
an CAVATICA app

Read more about what it does and how to use it in the gen3-client

gen3-client is built on Cobra, a library providing a simple interface to create docker—
powerful modern CLI interfaces similar to git & go tools. Read more about Cobra




Gabriella Miller Kids First (.
Kids First and GTEx analysis in CAVATICA (CFDE)

Kids First RNA-Seq Pipeline
STAR-2-Pass = RSEM/STAR-Fusion/Arriba

CASRTRCA Projects v Data ~ Public Apps Public Projects Developer ~ Controlled project:

Dashboard Files Apps Tasks CFDE GTEX RNAseq analysis @ Interactive Analysis  Notes

D Files 88 New folder + Add files

O rsem.genes Type:Allv  Sample ID:Allv  Task ID:All¥v  Tags: All v +

Clear filters

O ~ Name M~
O  1a0704b9-a361-4613-8c05-79dba8bf0a15.rsem.genes.results.gz ~ Files RESULTS.GZ -

O  7eded201-fd6e-497d-b9f2-426f7a420e03.rsem.genes. results.gz Files RESULTS.GZ -

O  6e4070e0-ff01-4648-9f4e-73d8e860b319.rsem.genes.results.gz Files RESULTS.GZ -




AnVIL & BioData Catalyst
Gen3 Portal push to Terra, SB, or Gen3 Workspaces

ﬁ The AnVIL B & = ®

Dictionary Exploration Workspace Profile

Production push to Terra and Gen3

Data File Downloadable

PHEED & 1% Export to Workspace % Export Al to PFB ExportAlltoTerra

) Data with Access.

BDC push to SB, GTEXx via manifest |4

Files

1,818

Data without Access

O Alpata

Hien Workspaces > broad-firecloud-dsde/20210108 - Dataset Size Calculator >
" ile Type
Filters

. WORKSPACES Job History

Collapseall DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY
« File Name
Select. € Job History > Submission ec128014-b4c1-47f8-b644-21f485edc70c
@ 10s 2% x% e S sow Tw % 30w loow
Workflow Statuses Workflow Configuration Submitted by
VP Lselected X & Q File Format broad-firecloud-dsde/dockstore-wdl-workflow-mdSsum boconnor@broadinstitute.org
. / Succeeded: 4 Jan 8,2021, 7:48 PM
CF-GTEX 1818 mcrai (909) W cram (909) Data Entity Submission ID
dockstore-wdl-workflow-mdSsum_2021-01-08T22-48-48 ©c128014-b4c1-47f8-b644-21f485edc70c
drs_set
Delete Intermediate Outputs
Disabled
[ = | BioData [IEY & =4 Completion status v
Powered by Gen3 Dictionary Exploration Query Workspace Profile
Data Entity 1 Last Changed Status Run Cost
Data  File
1d50ef40-b726-48f7-b81d-ae0e4dab714b (drs) Jan 8,2021, 7:55 PM o Succeeded <$0.01
DataAccess A [E— Exportto Workspace &
_ 4blc6eel-b46a-4b9d-bb74-d303719c729f (drs) Jan 8,2021, 7:54 PM o/ Succeeded <$0.01
Data with Access
Projects Subjects
Data without Access 2 7 7b30dc0f-017d-42de-8ec7-d9748add2c9c (drs) Jan 8,2021, 7:54 PM / Succeeded <$0.01
) Albata
14f165ef-15d1-4cf4-909b-0c9b80b295c4 (drs) Jan 8,2021, 7:54 PM o Succeeded <$0.01
Filtrs Annotated Sex Race
female black or african american

7
(100%)

Collzpse all

 Total Cholesterol

Showing 1-7of 7subjects  Show Empty Columns ()

Projectid Race Annotated Sex  Ethnicity BPDiastolic  HDL LDL

oL parent-FHS_HMB-IRB-MDS_  black or african american female n 2 e

parent.FHS_HMB-IRB-MDS_

black or african american female not hispanic or latino




All the data!
TOPMed, KidsFirst, TCGA, GTEXx all in one workspace

= | BioData [IXIXRETD Projects v  Data v  PublicGallery v  Publicprojects v  Developer v  Staff « & v jack digi v

Powered by Seven Bridges

Tim will also show
this tomorrow.

Dashboard Files Apps Tasks XIS NCPI Demo © Interactive Analysis ~ Settings  Notes

D Files 8 New folder

o Search Type: 5selected v Sample ID: All v TaskID: All v Tags:All v +  Clearfilters
O v Name Size “ Investigation M~
I NWD963310.b38.irc.vT.cram ”
19.7 GiB FHS 18652.0 M
- Quick Demo!
.
0 EIZE NWD963310.b38.irc.v1.cram.crai 1.2 MiB FHS 18652.0

HMB-IRB-MDS | ( PHS000974.V4.P3

0 @ DRS 0a1d916fba6344c89b8e19d89e19c9a1.bam

0 @ DRS dded5a7ef15042f081fe9b19205f79ch.bam

0 i DRS 409cecea-61c6-474b-a89e-fa58bcb018d5.vcf.gz
O @ DRS 67d4aa07-382c-441a-bf21-516fefe62f27.vcf.gz
0 7 DRS be5a3111-b802-4647-9fb3-2393099ee525.vep.vcf.gz

0O GTEx_Analysis_2017-06-05_v8_Annotations_SampleAttributesDS.txt

GTEx_Analysis_2017-06-05_v8_WholeExomeSeq_979Indiv_Lookup_Table.txt .
(] (eTex] 46.5MiB - =

478 GiB  Genomic Studies of Orofacial Cleft Birth Defects -

46.0GiB  Genomic Studies of Orofacial Cleft Birth Defects -

172.8KiB  TCGA-ACC -

35.1KiB  TCGA-ACC -

169.5KiB  TCGA-ACC -

14.8MiB - -

< Refresh Showing 1-140f 14 ¢ >

Privacy Policy ~ Data Sharing Policy ~ Freedom of Information Act (FOIA)  Accessibility ~ U.S. Department of Health & Human Services  National Institutes of Health ~ National Heart, Lung, and Blood Ine




Current user experience:
TOPMed, KidsFirst, TCGA, GTEXx all in one workspace

All the data, but all
the auth!

e cRA Commons (6x)
e GCen3 AnVIL API key
BDC + CAVATICA

auth_tokens

Placeholder - drop in flow

Fortunately, all of
these systems also
talking to RAS
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.) Systems Interop WG mission (.

The group will spearhead technical improvements to cloud "stacks" created by the
Common Fund, NCI, NHGRI, and NHLBI that enable improved interoperability. We will

el eR el (=5 s realistic researcher use cases =/=p/ Sl lelalialss

Want more info? Check out the WG charter. Iff you are interested, please join.



https://docs.google.com/document/d/15BFO2-RlOUqIMY87bKSqlxUcb4qlaNiY-Q6Imk7WREo/edit#
https://docs.google.com/forms/d/e/1FAIpQLSf_IHZu2z2WszUGpSLRuzNft4-_wyOx6gXythuHsZ-lDUJFLg/viewform

) Goals of these updates (

Project info is fresh
Blockers identified

Outcomes curated for NCPI biannual meetings

New WG members onboarded Image credit: Adrian Black on FElickr



https://docs.google.com/presentation/d/1sEBCRJUmTC1s7YYbHr_g-UUn2DEVblyMFECO7ta92n8/edit?usp=sharing
https://flic.kr/p/Eg5nx

Current Use Cases
(additional detail)

LEAD ONE-LINE SUMMARY STATUS

Gelb PCGC (BDC, KF) de novo mutations with graph callers Inactive

Grossman PCGC (BDC, KF) & Vandy AFib joint calling, annotation, and GO enrichment; Active
interop/tech focus

Gharavi GTEx (AnVIL, KF, BDC) find datasets as healthy controls Active

Lyons User journey from PICSURE-API to Platform (TOPMed) for variant level info In Prep

Stranger TCGA, GTEx (CRDC, AnVIL) sex-DE on normal & tumor Inactive

Manning PCGC, GTEx, F/JHS (BDC, KF, AnVIL) genetic factors in CHD Active

Almeida IDC (CRDC) tile server for autoML image analysis; bearer token auth Active

Goldmuntz, | PCGC (BDC, KF) joint calling, harmonization, gene set analysis + ML Active

Taylor, et al. |



https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#heading=h.afdcngz22jxz
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') PFB, FHIR, or other approaches? (.

Many different manifests/ mechanisms to describe cohorts

Simple manifest » optimized & performant (great!), not self-describing
so difficult to generalize

FHIR/Bulk FHIR - standard (great!) and future direction but will take
time for systems to build full FHIR clients. Works well if your data maps

PFB - generic manifest, self-describing (great!), based on an open
standard (Avro, great!), and easy step up to support from manifests

QUESTION: Sweet spot between manifests and FHIR?

Future Question: where does the ga4gh selection-object fit?




.) Goals for FHIR -> PFB experiment (.

e Goal: provide a connection from AnVIL, BDCat, CRDC, and GMKF portals
to workspaces like Terra, SBG, and Gen3. Provide an interim path to use
other FHIR servers without developing FHIR clients first.

e AnVIL and BDCat portals support PFB » Workspace handoff
e Kids First Data Portal has a FHIR server

e Can we use FHIR » PFB as a handoff mechanism?
o Make this generic
o Useful for multiple FHIR servers beyond GMFK (dbGaP, AnVIL..))
o Ensure this is scalable, deployable by others, web service based




Prototyped a bridge from FHIR -> PFB

We prototyped a bridge between FHIR and PFB

PFB
FHIR encoded
Server response

Terra import
and workspace
creation

4

DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY @

TABLES (+] 3. DOWNLOAD ALL ROWS [) COPY PAGE TO CLIPBOARD ‘ Orowsselected | Search n

[E document_reference (9)

(S patient_id 1 address_Oi: address_o_ég) pfb:address_O_state pfb: birthDate commur\icaitw comr £%
tient (9]
O & patient (9) I O 1bObf3c1-188.. us 01581 Massachusetts 2009-04-29 en-US English
REFERENCE DATA (+) O 2ccObb69-68a.. | US 01905 Massachusetts 2018-01-01 en-US English

Useful since it bridges the queries FHIR affords to the workspace environments (AnVIL, BDCat, CRDC) that offer compute on data.



https://github.com/NimbusInformatics/bdcat-fhir-azure-prototype

Patient table

Workspaces > nimbus-pfb-test/PFB Test >

1818 \NORKSPACES Data

COVID-19
Data & Tools

’ S&t&d Environment *

DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY @

TABLES (+] 3. DOWNLOAD ALL ROWS [}) COPY PAGE TO CLIPBOARD | 0 rows selected Search n

B document_reference (9)

O~ patient_id address_Oic address_O_| pfb: address_O_state pfb: birthDate i communicgt communication_O_| communi a pfb: ger *
& patient (9) I O 1bObf3c1-188.. us 01581 Massachusetts 2009-04-29 en-UsS English urniietf:bcp:47 English female
REFERENCE DATA (+) O 2cc0bb69-68a.. | US 01905 Massachusetts 2018-01-01 en-US English urniietfbep:47 English male
OTHER DATA O 3caf8b35-8f6... us 02138 Massachusetts 2010-03-30 en-US English urniietf:bcp:47 English female
[E Workspace Data O 421f6c7e-bbb... us 02129 Massachusetts 2015-10-20 en-USs English urn:ietf:bcp:47 English male
[ Files (]} 50903d89-d1... us Massachusetts 2009-05-02 en-US English urn:ietf:bcp:47 English male

O 7357464b-97... us Massachusetts 2017-05-13 en-US English urnietf:bcp:47 English male

O 7da367de-ad... us 02141 Massachusetts 2006-02-22 en-US English urn:ietf:bcp:47 English female

O 8a4c5099-7dc... us Massachusetts 2011-12-12 en-Us English urniietf:bcp:47 English female

(]} 8d6b4d4d-c2.. us Massachusetts 2010-05-01 en-Us English urniietf:bcp:47 English male




Reference table

. Sloobfsd Environment a

— ) BETA Workspaces > nimbus-pfb-test/PFB Test > CoVID-19
— WORKSPACES Data Data & Tools

DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY @
o - o

[E document_reference (9)
L) document_r... § entry_O_ pfb: entry_O_resource_content_O_attachment_url pfb: entry_O_resource_id entry_O_resource._i *
[E patient (9) . . .
=) 05dfd1c8-6ba.. https:/h... drs://data.kidsfirstdrc.org/fdb071ac-d03f-458f-bcf2-c264bff2209¢ 05dfd1c8-6ba2-437f-9c15-98717... https:/kf-api-dataservice.t
REFERENCE DATA 0 O Oel9ecaf-4c2.. https:/h... drs://data.kidsfirstdrc.org/4e7f8702-8f1f-40al-ba3f-a25e867dd245 Oel9ecaf-4c23-4a93-bfc4-80a3cl.. https://kf-api-dataservice.}
OTHER DATA = 3205d2fd-1e8... https:/h... drs://data.kidsfirstdrc.org/92318b24-fd77-4a83-8519-360cc5fc062d 3205d2fd-1e8f-42c3-9098-3e782... https:/kf-api-dataservice.t
[E Workspace Data O 34fflc2e-aeca.. https:/h... drs://data.kidsfirstdrc.org/f29bf22a-9df3-4877-aal4-da4723575352 34fflc2e-aeca-4d4a-8fle-cOc5c30.. https:/kf-api-dataservice.}
[ Files O 37a84061-ba.. https:/h... drs://data.kidsfirstdrc.org/f6d5ed6b-b708-43fa-92f4-805a0582c97f 37a84061-ba78-4ddb-b867-ff311.. https:/kf-api-dataservice.}
O 598a2353-24... https:/h... drs://data.kidsfirstdrc.org/2798f972-dc21-4609-bdbc-da6f50c37471 598a2353-24bb-40b5-94d3-e3f1b... https:/kf-api-dataservice.k
O 7b0f1671-36... https:/h... drs://data.kidsfirstdrc.org/3331alb7-d1e9-422e-9¢c82-9b80cb9cee52 7b0f1671-3667-4fd2-alec-db345.. https:/kf-api-dataservice.t
O 83268d9a-f9b... https:/h... drs://data.kidsfirstdrc.org/8f999a91-5386-4814-9a68-75fe54ed 1947 83268d9a-fO9b7-4740-9426-fd716... https:/kf-api-dataservice.}
O a39aedd0-60... https:/h... drs://data.kidsfirstdrc.org/cd64541a-a9b1-4484-a488-e409c66ddfOc a39aedd0-60de-488e-ad18-940f7f.. https://kf-api-dataservice.}




') RAS is providing authentication (.

(R ntnat et ot eats All systems completed
Milestone 1

NIH Researcher Auth Service (RAS) Sign In

Username . .
| al Milestone 2 in progress
8
Password Forgot Password?
D View consent options upon login S pi r ited d iSC U SSiO n a h d

" son | efforts on Milestone 3
design

Smart Card Holder? Sign in with PIV Card.

Trouble signing in?




.) DRS for CONTROLLED DATA (.

e DRS1.2isan upcoming public interface standard

e RAS standard for authorization is the GA4GH passport

e Passport authorizes authenticated user to access content

e No common token system (OAuth/OIDC/CA4GH/RAS) authenticates
client system

e DRS uses a Clearinghouse that is tightly bound to source of authority




.) DRS for CONTROLLED DATA

e User authenticates through RAS

e Passportsissued by RAS or known brokers contain RAS visas

e Passports delivered to DRS via POST to increase success rate

e DRS validates passport via controlled-access Clearinghouse

e DRS ultimately returns a URI to access resource




»)

Overview

Connected Data

Use Cases

Tech Successes

LESSONS LEARNED & NEXT STEPS




.) Lessons learned - technical (.

We started with a very strict user definition to build a solution for the
largest audience. We had a relax this assumption temporarily

PFB/Avro manifests are promising, but there’s no free lunch

A single AuthN/Z would simplify development and improve UX




') Lessons learned - humans (.

It's extremely difficult to engage the Sys Interop audience

e Attending defensively to ensure things don't go off course but

lacking funding / resources / time to drive the boat?
e Some other blocker?

We are going to reach out to individual groups to present - increase
information flow, spark collaborations

Request to understand funding; make contributing to NCPI Sys Interop
a deliverable of future funding; help researchers get credit for success




.) Calls to action (.

1. Alignment on RAS Milestone 3 and to get there as quickly as possible.
This is currently blocking widespread use of DRS.

1. We need active use cases now that policy blockers have been
removed and technical blockers are reducing
a. |If Data Portals have active user communities seeking additional
analysis capabilities, help build functionality to participate.




D) (@

All Portals have a path to all workspaces

Resolved most technical concerns identified in last meeting

Two use cases have completed successfully, other in development - we
need more engaged researchers.

What's next:

e Near-term:
o Using (equivalent) tools on multiple platforms
o Connect with NCBI DRS Server
e Mid-term: Stay tuned for the Future of Interop talk tomorrow
e Please provide your feedback - it will influence our roadmap




»)

NCPI FHIR WG Update

NCPI Spring 2021 Workshop

May 3, 2021

Allison Heath (CHOP)
Eric Torstenson (VUMCQC)




.) Where We Left Off Last Time:
Framework for Clinical Data Interoperability

Flexibility

Maturity
Levels
(Community)

Modeling
Framework

FHIR
Resources

Clinical
Data

Structure
Definition
(Schema)

Profile
(Constraints)

\ /

Opinionated




') Focus of Last Six Months

e NCPI Implementation Guide Development
o Use Case Gathering
o Profiling
o Utilizing FHIR Shorthand (FSH)

e Path Towards Production
o Server evaluation
o RAS and Controlled Access

e Tooling and Initial Utilization
o PIC-SURE bulk FHIR import
o PFBtoFHIR
o NCPI Dashboard




') What are FHIR Implementation Guides? (.

e Implementation Guide (IG): set of rules about how FHIR resources should
be used to solve a particular problem

e FHIR describes a general set of capabilities to solve many data exchange
problems

e FHIR IGs describe how FHIR is used in particular contexts
o Jurisdiction Base:
m US Core FHIR Profiles: http:/hl7.ora/fhir/us/core/
o Application Solution:

m Bulk Data Access (Flat FHIR): http:/hl7.ora/fhir/uv/bulkdata/
o Domain Guide:

m Clinical Genomics Reporting: http:/build.fhir.org/ia/HL7/genomics-reporting/

e Registry of IGs: http://www.fhir.org/guides/reqgistry/

Slide Credit: Liz Amos



https://www.hl7.org/fhir/implementationguide.html
http://hl7.org/fhir/us/core/
http://hl7.org/fhir/uv/bulkdata/
http://build.fhir.org/ig/HL7/genomics-reporting/
http://www.fhir.org/guides/registry/

.) NCPI FHIR IG vO.1.0 - Key Use Cases (.

e Representing Research Studies
o ResearchStudy, ResearchSubject
o DRS Document Reference

e Rare Diseases
o NCPI Phenotype, NCPI Disease, NCPI Family Relationship

e Childhood Cancer
o NCPI Phenotype, NCPI Disease, NCPI Family Relationship

e Existing Study Data
e EHR Data

e Draft



https://ncpi-fhir.github.io/ncpi-fhir-ig/index.html

Existing Study Data - CARING Example (POPS) (.

it Excel Dosing Information - Remdesivir (GC8) B

File Home Insert Page Layout Data Review View £

Z) v El v ¥ || Calibri V(11 \ _ v v é Vv
v f“x 3
A B & D "id": "med0301",
1 Protocol Site (Reda: Participant Project ID Se "code": {
2 POP02 1021 Redacted 1491 PC C°di“9 Al
3 POP02 1021 Redacted 1491 PC "code": "2284958"
4 'POPN? 1075 Redarted 14941kg "display": "remdesivir Injectable Product",
"system": "http://www.nlm.nih.gov/research/umls/rxnorm"

e Information captured in file names (not b

easily accessible) is transformed into 1

clear, explicitly stated data },
e Normalized to a controlled vocabulary "resourceType": "Medication"
e Medication resource is then linked to all }

cases where it is used, via the ID




"referenceRange": [

{
[ ] o
Existing Study Data "high': {
"code": "{score}",
"system": "https://ucum.org/trac",
"value": 10
}'
Project ID Segment { FLACC predose not assess FLACC predose dt (Redacted to lowt A
1491 POP02- Active  Not assessed 1 "code": "{score}",
1491 POP02- Active Not assessed 1 "system": "https://ucum.org/trac",
1506 POP02- Active Not assessed 0 "value": 0
Iy
}
1,
"status": "final",
e Pain scale assessment as a “subjecetid
Ob tion "reference": "Patient/001"
serva . )
e Choose appropriate controlled “valueQuantity":
Vocabulary "code": "{score}",
] "system": "https://ucum.org/trac",
e Provide context for the measure nyalue™: 0
(reference 3,
"code": {
"coding": [
{

""code": "38215-0",
"display": "Pain severity total Score FLACC",
"system": "http://loinc.org"
}
]

i

"resourceType": "Observation"




Terminology Usage in NCPI IG

Resource Profile: NCPI Phenotype

Defining URL: https://ncpi-fhir.github.io/ncpi-fhir-ig/StructureDefinition/phenotype

Version: 0.1.0

Name: Phenotype

Title: NCPI Phenotype

Status: Draft as of 2021-04-29T15:00:34-05:00

Definition: Representation of phenotypic observations (present or absent)
Publisher: NCPI FHIR Working Group

Source Resource: | XML / JSON / Turtle

Text Summary Differential Table Snapshot Table Snapshot Table (Must Support)

This structure is derived from Condition [

Name Flags Card. Type Description & Constraints ?
[--] Condition 0..*  Condition Detailed information about conditions, problems or diagnoses
' code 0.1 Cc ncept Identification of the condition, problem or diagnosis

Binding: Phenotype Codes (required)

Expansion
This value set contains 1880 concepts

Expansion based on Human Phenotype Ontology v0.1.0 (CodeSystem)




FSH for IG Development

e NCPI FHIR IG development using FSH and SUSHI

o Easier to read, write, validate, and curate FHIR resources than with JSON/XML
o Allows rapid and collaborative development with accessible tracking changes

Profile: Phenotype

Parent: Condition

Id: phenotype

s “amaration” Title: "NCPI Phenotype"

Description: "Representation of phenotypic observations (present or absent)"

A *x ~version = "0.1.0"
"valueSet": "http://fhir.ncpi-project-forge.io/ValueSet/phenotype-codes"
’ * “status = #draft
44 "Observation.vatueCodeateConcert”, * code from phenotype-codes (required)

eCodeableConcept”,

equired"”,
“valueSet": "http://fhir.ncpi-project-forge.io/ValueSet/phenotype-observation-codes"

) FSH Profile (NCPI 1G)

“id": "Observation.interpretation”,
ervation. interpretation®,

equired”,
“valueSet": "http://fhir.ncpi-project-forge.io/ValueSet/phenotype-interpretation”

. JSON Profile (Project Forge)




') IG Development on Github (.

e A pre-release IG is available via GitHub Pages
o Profiling
m Condition >> Disease and Phenotypic Feature
m Observation >> Family Relationship (Pedigree)
m DocumentReference >> Data Repository Service (DRS) Document Reference
o Use Cases
m Research Representation
m Rare Disease
m Childhood Cancer
m EHR Data
o Background
m FHIR Relevance

e Feedback is welcome at the repository (issues, PR requests, etc.)
e Hands on IG development group meets every other week



https://ncpi-fhir.github.io/ncpi-fhir-ig/
https://www.hl7.org/fhir/condition.html
https://ncpi-fhir.github.io/ncpi-fhir-ig/StructureDefinition-disease.html
https://ncpi-fhir.github.io/ncpi-fhir-ig/StructureDefinition-phenotype.html
https://www.hl7.org/fhir/observation.html
https://ncpi-fhir.github.io/ncpi-fhir-ig/StructureDefinition-family-relationship.html
https://www.hl7.org/fhir/documentreference.html
https://ncpi-fhir.github.io/ncpi-fhir-ig/StructureDefinition-ncpi-drs-document-reference.html
https://github.com/ncpi-fhir/ncpi-fhir-ig

FHIR Server/Platform Evaluation (.

Multiple Servers/Platforms to be Tested
o HAPI/Smile CDR, Google Healthcare API, Azure API for FHIR

Test Suite Objectives
o Common set of tests to run against any available FHIR platform allows clear
differentiation between different platform offerings
o Use case driven test suite and test data
o Weighted test score provides easy mechanism to compare all tested platforms

Status

o Framework exists at github
o Tests/test stubs are laid out to follow the google doc
o Test data can be “imported” from bulk-export or be hand generated

Reports
o High-level (summary) overview
o Detailed/test level overview



https://github.com/ncpi-fhir/ncpi-fhir-platform-evaluation
https://docs.google.com/document/d/14v262NcQ3gi_zA2aYhGA1n57jqyu9iyv4lx5y0ldfRA/edit#heading=h.19ru3tnvv9l6
https://github.com/ncpi-fhir/ncpi-fhir-platform-evaluation/blob/main/reports/example_test.csv
https://github.com/ncpi-fhir/ncpi-fhir-platform-evaluation/blob/main/reports/example_test-detailed.csv

Test Suite - Example Summary Report

Module_Name Test_ID Score Total_Possible_Score Perc #Tests_Passed #Tests_Failed #Total_Test Count
Cap. Statement 2.1.1 - Resource Interaction 1.7777777777777777 | 2 0.8888888888888888 832 104 936
Cap. Statement 2.1.2 - Conditional Create, Upd & Del  4.444444444444445 5 0.8888888888888888 104 13 117
Cap. Statement 2.1.3 - Search Includes 1.1111111111111112 0.5555555555555556 | 65 52 117
Cap. Statement 2.1.4 - Resource Search Params 0.717948717948718 0.358974358974359 42 75 117
Cap. Statement 2.1 - Cap. Statement (Summary) 8.051282051282051 0.8104118104118104

Search 2.2.1.1 - Core FHIR Search 15.0 1.0

Search 2.2.1.2 - Search Modifiers and Prefix 0.0 0.0

Search 2.2.1.3 - Hierarchical Search 0.0 0.0

Search 2.2.1.4 - Chaining 0.0 0.0

Search 2.2.1.5 - Reverse Chaining 0.0 0.0

Search 2.2.1.6 - Missingness 0.0 0.0

Search 2.2.1.7 - Composite Search 0.0 0.0

Search 2.2.1.8 - _query 0.0 0.0

Search 2.2.1.9.1 - Sorting 0.0 0.0

Search 2.2.1.9.2 - Paging 0.0 0.0




') Summary and Next Steps (.

e Refining NCPI IG

o Use case and background documentation
o Guidelines on using existing FHIR resources

o Terminology selection
o GA4GH pedigree cross-informing

e Platform Specific FHIR Servers
o Kids First DRC (end of May, similar timeline for CARING)

o dbGaP

o AnVIL
Continue to support NCPI FHIR “testbed” servers with KFDRC and synthetic data

O
e Tooling and API Usage
o Interchange, Search, Mapping, and Provenance

o Prioritize based on emerging needs

o Integrations using Jupyter Notebooks and Shiny Apps in cloud workspaces




') Thank You to All Working Group Members (.

Running Agenda
Members Across:
Kids First DRC
AnVIL
BDC
NC| CRDC
NLM/NCBI
CFDE

NCPI IG Contributors

Authors
Author Contact
Robert Carroll RobertICarroll ¢
Shahim Essaid ShahimEssaid £
Allison Heath allisonheath £
Avital Kelman fiendish £
Meen Chul Kim liberaliscomputing ¢

Nicholas Van Kuren nicholasvk 7

Natasha Singh znatty22 (¢
Eric Torstenson torstees 7
Brian Walsh bwalsh 7



https://docs.google.com/document/d/18ibTW9bDpFtSuzIAV6CYUwx9jef8n0O-4kO1F6bDkTs/edit#heading=h.tcfel4ni4abe

»)

Questions?




Current NCPI IG Profiles

NCPI Disease NCPI Phenotype
ResearchStudy Condition Observation
ResearchSubject Patient Specimen Task DocumentReference
!
Observation DRS
DocumentReference
?
NCPI Family Grey: Base FHIR Resources
Relationship Blue: Profiles on base FHIR resources




') NIH Workshop on Cloud-Based Platforms Interoperability (.

30 Minute Break #1

We will resume at 1:00 pm EDT

Announcements

 Fall 2021 Workshop poll: tinyurl.com/NCPIfallpoll
- |f you have not registered, please do: tinyurl.com/NCPIregistration

 The NIH Office of Data Science Strategy recently announced four Notices of

Special Interest for supplemental funding: tinyurl.com/ODSSfunding




.) NIH Workshop on Cloud-Based Platforms Interoperability (.

Working Group Update
NCPI Outreach

Presenter #1 Dave Rogers
UCsC

Presenter #2 Anton Nekrutenko
Penn State / Galaxy




Training docs for each platform

/ Training

AnVIL

About

Getting started
Data Access
Analysis How-To

CRDC

About

Getting started
Data Access
Analysis How-To

BDC

About

Getting started
Data Access
Analysis How-To

KFDRC

About

Getting started
Data Access
Analysis How-To

N

<base

URL>/learn

<base

URL>/resources/learn

<base

URL>/learn

<base

URL>/support/getting-started/




Outreach objectives

- Landing page for documentation
- Data dashboara



Training docs for each platform | Steps

Work with outreach person from each platform
Identify common types of materials
Develop tagging scheme a /a:

Introduction Intermediate Advanced
. Dataaccess  Data analysis

Documentation by technology (Galaxy, Terra, Gen3, Jupyter, RStudio, 7B)
PR #1036



Anton’s Demo Here



Global Data Dashboard | Current Status

We received a list of datasets (a spreadsheet) from all resources
At this point we are focused only on datasets with dlbGaP identifiers

Metadata about these datasets can be fetched via calls against dbGaP FHIR
interface

Thanks to Mike Feolo & Alexandra Soboleva



Q

<>

®) & cc-dbgap-data-types.ipynb

dbGaP FHIR

File Edit View Insert Runtime Tools Help Changes will not be saved

Table of contents X

dbGap Data Types from dbGap FHIR
Server

Study Overview
Study JSON
Step 1. Install client & imports

Step 2. Make a request to server
and parse JSON

Step 3. Print results.

Section

+ Code + Text

# Copy to Drive

~ dbGap Data Types from dbGap FHIR Server

ah Share £ ‘

Connect ~ 2 Editing A

v o2l E

A quick comparison of data types from dbgap study overview page and study data available from https://dbgap-

api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy using study phs001395 as the test case.

v Study Overview

The study NHLBI TOPMed - NHGRI CCDG: Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
(https://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study._id=phs001395.v1.p1) shows the following data types:

Molecular Data
Number of SNP Batch
Type | Source‘ Platform4 Oligos/SNPs 1d Comment
|Whole Genome Hiumina HiSeq X N/A N/A Sequencing was performed at the Human Genome Sequencing Center at Baylor College
Sequencing Ten of Medicine




Global Data Dashboard | The idea

Overview Datasets AnVIL

e

Search Summary
Platform

AnVIL

BioData Catalyst

Kids First Data Resource Center

Cancer Research Data Commons

Search Results

Platform

AnVIL

AnVIL

AnVIL
AnVIL

AnVIL
AnVIL
AnVIL

AnVIL

dbGap Id

phs001272.v1.p1

phs001913.v1.p1

phs001502.v1.p1

phs001259.v1.p1

phs001894.v1.p1

phs001676.v1.p1

phs001740.v1.p1

phs001741.v1.p1

https://github.com/anvilproject/anvil-portal/tree/ncpi-dashboard

Title

Broad Institute Center for Mendelian Genomics

CCDG - Cardiovascular: eMERGE - Northwestern Cohort

CCDG-Cardiovascular: University of Pennsylvania Cohort

CCDG CVD: VIRGO - Variation in Recover-Role of Gender on
Outcomes of Young Acute Myocardial Infarction (AMI) Patients

CCDG-Neuropsychiatric: Autism- Genetics of Human

Developmental Brain Disorders

CCDG- Neuropsychiatric: Autism - Simons Simplex Collection
(SSC)

CCDG- Neuropsychiatric: Autism- Study of Autism Genetics
Exploration (SAGE)

CCDG- Neuropsvchiatric: Autism- The Autism Simplex Collection

Studies
21

95

136

Diseases

Genetic Diseases,
Inborn; Bardet-Bied!
Syndrome...

Cardiovascular Diseases

Cardiovascular Diseases

Myocardial Infarction;
Inferior Wall
Myocardial...

Autism Spectrum
Disorder

Autism Spectrum
Disorder

Autism Spectrum
Disorder

Autism Spectrum

Data Types

Genotype, SNP/CNV

Genotypes (NGS)

Genotype, Legacy
Genotypes, SNP
Genotypes (NGS)
Genotype, SNP
Genotypes (NGS)

Genotype, SNP/CNV
Genotypes (NGS)

Genotvpe, SNP/CNV

Subjects
59,325
421,497
3,623
86,749

571,094

Consent Codes

HMB-MDS, GRU, DS-KRD-

RD, DS-NIC-EMP-LENF

GRU-IRB

HMB-IRB-PUB

DS-CARD-MDS-GSO

DS-EAC-PUB-GSO

DS-AONDD-IRB

DS-ASD-RD-IRB

DS-ASD-IRB

Subjects
1,031

277

1,373

2,149

9,201
580

905

Powered by Dave Rogers


https://github.com/anvilproject/anvil-portal/tree/ncpi-dashboard

Dave’s Demo Here



Many thanks to Outreach Group
members and Dr. Asiyah Lin



') NIH Workshop on Cloud-Based Platforms Interoperability (.

Breakout Groups: 1:20-2:30pm EDT

Please choose a Breakout Group: You must use the
WebEx application

Connected o = O X Connected * - 0O X
v Participants (4) X v Participants (3) X
You're currently connected to the RAS Interoperability
Breakout sessions have started. You can join any session. session
! . Show other breakout @
Show all breakout sessions @ Session fime: 05:10 B Ask forbelp
From the main session From within another breakout group




') NIH Workshop on Cloud-Based Platforms Interoperability (.

30 Minute Break #2

We will resume at 3:00 pm EDT

Announcements
 Fall 2021 Workshop poll: tinyurl.com/NCPIfallpoll
- If you have not registered, please do: tinyurl.com/NCPIregistration

 The NIH Office of Data Science Strategy recently announced four Notices of

Special Interest for supplemental funding: tinyurl.com/ODSSfunding




') NIH Workshop on Cloud-Based Platforms Interoperability (.

NCBI's Journey in Support of a Federated
Cloud Data Sharing Ecosystem

Mike Feolo (NCBI)




NCBI Resources in Support of a Federated Cloud Data Sharing Ecosystem

Mike Feolo
Team Lead, dbGaP

m National Library of Medicine

National Center for Biotechnology Information



Overview

NCBI's Controlled Access Data Sharing Architecture
Study Registration

Submission and Processing (dbGaP)

Sequence Read Archive

Request and Approval

O O o o O O&8

Data Access Tools/Services

m National Library of Medicine

National Center for Biotechnology Information



NCBI's Data Sharing Architecture (current)

GPA / PO NCBI AWS & GCP

Study > i -
registration Registration =
Sequence ata access

Sequence
Read
Archive

Cloud data storage

Data
submission

1 I Run selector

< File selector

Authorized = : : Approved users
Access Data File Download Via Toolkit/Aspera

y

Approvals

m National Library of Medicine

National Center for Biotechnology Information



Study Registration

Who: NIH Genomic Program Administrators (GPAs), Pls

What:

* Instantiation of study at NCBI
* OMB / PRA Approved form

* Certification
* Consent / Use Restrictions

e Genomic Summary Results

» Data Access Committee designation

» Top Level Data Storage Access Information

National Library of Medicine
National Center for Biotechnology Information




Study Registration

Current Interactions with NCPI:
* Consent groups are established in this system

* Configuration of Data Storage details
* GPA configures each study on registration
e Curation path
* Approval letters

Future Interactions with NCPI:
* APl Access to system information

e Grant Compliance Reports

National Library of Medicine
National Center for Biotechnology Information

Registration




Submission and Processing (dbGaP)

Who: Study Investigators, Data Coordinating Centers (DCCs),
Sequencing Centers

What:

* QA/QC, Study Accessions, Configures Release for
 Study Metadata
* Subject/Sample ids
* Phenotype Data
* Molecular Data
* Analyses, Documents, and Images

m National Library of Medicine
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Submission and Processing (dbGaP)

Current Interactions with NCPI:

» Study Metadata and Sample Accessioning
* BioProject and BioSample are shared in INSDC

* Various Existing Telemetry Reports
* dbGaP-on-FHIR See: https://anvilproject.org/ncpi/data

Future Interactions with NCPI:

» API for programmatic access to metadata, data and Information
* Build out FHIR sever to deliver "observation" level phenotype data

* Configure all data on the Cloud with "RAS enabled" access

m National Library of Medicine
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https://anvilproject.org/ncpi/data

Authorized Access System

Who: Requesting Investigators, Signing Officials (SO), Data
Access Committee (DAC) members

What:

* System to Request Data
* Research Use Restrictions (consents)
* Annual Reporting / Closeout

Authorized

Access

» Data Access Request (DAR) Review

* Gatekeeper of the NCBI-managed authorizations

m National Library of Medicine
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Authorized Access System

Current Interactions with NCPI:

* Access Telemetry Reports (aka whitelists)

Authorized

Future Interactions with NCPI: Acoess
* Researcher Auth Service (RAS; more about this later)

* Coordination of versioning and release signals

National Library of Medicine
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Sequence Read Archive

\CNho: Study Investigators, Data Coordinating Centers (DCCs), Sequencing
enters

What:

* Controlled Access Archive for sequencing data

* On-prem Storage: ETL of BAM, FASTQ Read
* Configured for SRA Toolkit e
e Samples coordinated with dbGaP using BioSample

e Submitted data provisioned on the Cloud through STRIDES

* Run and Experiment level accessions for On-prem and cloud storage

Sequence

National Library of Medicine
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https://ncbiinsights.ncbi.nlm.nih.gov/2020/02/24/sra-cloud/

Sequence Read Archive

Current Interactions with NCPI:
* Run Metadata with cloud locations
* SRA Telemetry Reports
* INSDC identifiers in SRA, BioSample and BioProject level

Sequence

Read
Future Interactions with NCPI: Archive

* API Access to Metadata?

* Direct submission of metadata from NCPI platforms?

National Library of Medicine
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dbGaP Sequence data in the cloud

Who: Any dbGaP Authorized User

What:

* STRIDES funded provisioning of dbGaP sequencing files (4.8
PB of normalized data) into the AWS and GCP

* The oldest half of the data in cold Storage

* Files submitted by users (source files) are available in AWS &
GCP cold storage through our new Cloud Data Delivery
service that leverages the SRA Run Selector.

National Library of Medicine
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https://www.ncbi.nlm.nih.gov/sra/docs/data-delivery/

dbGaP Sequence data in the cloud

Interaction with NCPI partners

* Cloud locations are included in SRA metadata submission and
are known to both SRA Run Selector and SRA Toolkit

Future Interactions with NCPI:

* Tutorials for NCPI users on how to get to NCBI-configuredand
cloud-accessible controlled-access data

* Integration of SRA Toolkit and other SRA services with RAS
toward federated access of controlled-access datasets

National Library of Medicine
National Center for Biotechnology Information



NCBI RAS Development

* GA4GH WG that develop specs for basis of RAS passports
* Piloting use of RAS Auth-Z tokens as part of RAS Phase-2
* NIH DAC authorizations are updated in RAS every 15 minutes

* DRS server supports STRIDES and is piloting use of GA4GH
passports as authorization mechanism

m National Library of Medicine

National Center for Biotechnology Information




NCBI RAS Development

SRA Run Selector: login through RAS and obtain passport, select
files

Data Repository Service accepts IDs and processes RAS passport

through internal (NCBI) clearinghouse
INSDC accessions translate to DRS through the IDX service

URLs generated into AWS & GCP cloud buckets

m National Library of Medicine
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NCBI's Data Sharing Architecture (current)

GPA /PO

Study
registration

Data
submission

Approvals

> Registration

Sequence
Read
Archive

Authorized

Access
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NCBI's Data Sharing Architecture (RAS N)

NCBI AWS & GCP

GPA/ PO
Study S gt = o
registration — Registration

Sequence

Cloud data storage
Sequence

Read
Archive

Data access

Data
submission 1

_ 1_j Run selector

File selector

; Authorized Approved users
Approvals Access Data File Download

X, FHIR API
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NCBI's Data Sharing Architecture (RAS 2)

NCBI AWS & GCP

> Registration
Sequence

Cloud data storage
Sequence

Read
Archive
Authorized .
A I >
pprovals Arcias Data File Download Approved users
FHIR API
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Data access

Data
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NCBI's Data Sharing Architecture (dbGaP on Cloud)

GPA/ PO

Study
registration —

NCBI AWS & GCP

> Registration
Sequence Data access

e =
Cloud data storage
Sequence -

Read
Archive

FHIR API

'I_I Run selector

< File selector

Authorized
Approvals DB Access Data File Download Approved users

FHIR API
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NCBI's Data Sharing Architecture (Multiple Stores)

Study
registration

NCBI AWS & GCP

= ey
— Sequence
dbGaP Data
Cloud data storage

Data
submission

Data access

Approvals

FHIR API

Sequence
Data

Data access Approved users
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NCBI Points of Contact

Points of Contact
« dbGaP - Mike Feolo (feolo@ncbi.nlm.nih.gov)
» dbGaPonFHIR - Lon Phan (lonphan@ncbi.nlm.nih.gov)

* SRA - Chris O’Sullivan (osulliva@ncbi.nlm.nih.gov)

* RAS - Kurt Rodarmer Sr. (rodarmer@ncbi.nim.nih.gov)

NCPI Working Group Participants

+ Community Governance Working Group - Valerie Schneider
» Coordination Working Group - Kurt McDaniel

FHIR Working Group - Mike Feolo

Outreach and Training Working Group - Ravinder P. Eskandary

Systems Interoperation Working Group - Kurt Rodarmer Sr.

National Library of Medicine
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.) NIH Workshop on Cloud-Based Platforms Interoperability (.

Breakout Groups Report Back

Data harmonization and interoperability,
iIncluding models, terminologies, mapping, provenance

Chris Chute (JHU) & Tricia
Francis (JHU)




Data harmonization and
iInteroperability Breakout

38 participants
9 slide authors: Chris Chute, Sam Volchenboum, Melissa Cook, Allison Heath, Asiyah Lin, Subhashini Jagu, Brian Walsh, Tricia Francis,
eeeeeeeeee



Large-scale topics

e System interoperability and data harmonization are synergistic
o  The better data harmonization, the easier system interop

e Both are needed for multiple use cases
o  Search, query, analyses

e Much discussion on harmonization topic
o  Clinical world contrasted with basic science and omics world
o Different starting places
o Include genomics as well as clinical data in discussions about data harmonization
e NCPI : Hub and spoke model
o May showcase how federated data from specific programs may interoperate with each other

o  The data harmonization happen more at spoke (platform level) than hubl level.
o Need the programmatic level intervention for full scale effort, but it is out of NCPI scope



Levels of Interoperability

e Semantic

o Data context
o Examples - Mondo, HPO, Snomed, ICD-0O, NCIt

e Syntactic

o Data language
o OMORP, BRIDG, FHIR, LinkML

e System
o Data presentation
o RDF, PFB, FASTA, VCF

e Structural

o Data architecture
o APIs, Docker

e Administrative
o Authentication, authorization, access mechanisms



Clinical Harmonization

e Historically driven by CMS and ONC for administrative purposes
e Resulted in coherent US Core for Data Interoperability standards

e Spawned the emergence of FHIR, following earlier HL7 specification

o  Support modeling language and terminology binding
o Development of the NCPI Implementation Guide as an example

Resulted in opportunities for clear harmonization “target” models and semantics
Still presents challenges for binding semantics for research:

OMOP, NCIt, UMLS,



Basic Science/OMICs data

e More volatile than clinical data
e Still same conversation, though larger spectrum of domains
o Genomics, proteomics, pathway, etc

e In some domain (genomics) emerging proliferation of vendors and systems
o Divergent while overlapping data structures and annotations

e Some OMICs and experimental metadata standards have been developed in
the past (MIAME (2001), MINISEQE (2012) -- NCBI GEO used them in

submission practices.



http://fged.org/projects/
https://www.ncbi.nlm.nih.gov/geo/info/MIAME.html

Consensus Ontologies

ResearchStudy |04 Practitioner » Organization
09 Condition
EEE— Observation
X
ResearchSubject » Patient 04 Specimen

¥

Task

A

(— DocumentReference

Syntactic Consensus: Key FHIR Resources
Semantic Consensus needed:

@)
@)
@)

How to identify “consensus” Ontologies
How to incentivize adoption
Evangelize mapping toolkits



Layers of Data Harmonization and Provisioning

Object: System / platform /application exchange (e.g. FHIR resources)
Relational: Analytic capabilities (e.g. OMOP)

Spreadsheet: Data matrices for analysis (where most researchers work)
“‘Language of the data”



Who determines/decides on Best Practices

e How to get the right stakeholders in the discussion?
o Convene communities?

e How to incentivise? NIH concerned about compliance at program level
without being too prescriptive.

o NCPI can be an example and a forum showing how to harmonize across multiple, large
programs



') Search Breakout Report

Breakout Session Report Back

Search

Kathy Reinold
Broad

Steven Cox
RENCI

Jay Ronquillo
NCI




' Discussion Overview (.

e 34+ participants
e Representation

O NHGRI, NHLBI, NCI, CF Kid’s First, NCBI, ODSS, academia, FNL, RENCI, ISB,
SB, Broad, and others
e Questions

o Who is searching? What are they searching for?
e Topics
O Discovery vs cohort building vs. results-based

O  Search facets: variants, subject characteristics, clinical variables, study-level,
dataset-level, data-level, by modality

O Hypothesis generating vs. validation
O Harmonization




' Summary

Types of Search:

1. Cohort building

2. Data set discovery

3. Delivering data to analysis workspaces

4. Find specific cases/samples

5. Dataset metadata (availability, access, etc)
Two broad dimensions:

1. Hypothesis generation: visual interfaces preferred.

2. Hypothesis validation: programmatic interfaces preferred
Multiple types of search are required




') Next Steps

e Survey

Types of search -- what is the highest need?

Favorite search features

Facets - which facets do you use? What additional facets do you need?

What are the most useful aspects of your favorite search tools?

What % of use do you see for GUI vs. APl vs. SQL?

e Consider agreeing a common data dictionary format
o Expert sourcing of format through NCPI community

e Decide on specific use cases

e Document search requirements for NCPI

e Consider an initiative to define the core terms we can agree on
o sex, ethnicity, race, biosample types, ...

e Is there a Working Group to follow up on these?

o O O O O




' Takeaways from Post-Breakout Report Back Discussion (.

e Search very timely because of increased interoperability

e Strong desire for practical demonstration of use cases
o More than simply integrating datasets, can users search across these datasets?
o Concrete use cases in next 6 months to demonstrate ability search/extract data
across platforms

e Impact of data access (open vs. controlled) on ability to search
o Before applying for access/authorization, can user find out how many samples are
in dataset or which studies are applicable?
o How to engage investigators while getting/waiting for data approval?

e Data harmonization and identifier creation vital for search as well




') NIH Workshop on Cloud-Based Platforms Interoperability (.

Breakout Group:
RAS

Andre Paredes
U. Chicago

Brian O'Connor
Broad Institute




.) RAS Breakout: High Level Background (.

BioData K.\ V.YA £1)

Powered by Gen3
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M) Cancer Research Data Commons GA4GH
Passports
GA4GH DRS Workspaces (NIH)
Data Servers (various)

(U. Chicago)




.) Backgrounad (.

e RAS design work across a variety of teams and projects to date:
o See RAS Integration Guide 1.4 & Milestone 3 Technical Guide

o Latest document: Summary of two preferred approaches

e Groups loosely coordinated a 3 milestone plan:
o Milestone 1 : Login with RAS.
o Milestone 2 : Gen3 uses RAS Visas as the authorization information instead of
dbGaP telemetry files.
o Milestone 3 : RAS Passport Visas can be used directly to access data resources,
Central Fence is enabled by consistency across IC stacks.



https://docs.google.com/document/d/1KzEWJZ88oTJunzwz5YO_9sPTYW7C6bd8-u_WpDQGAG4/edit#heading=h.xgogso5ufp2r
https://docs.google.com/document/d/1yiiGGMfy6JfNIb5jWoLDp49taTUO2OD479C4aom4oC8/edit
https://docs.google.com/document/d/1T3uYGS2yZflDbLRbG4uxhi8ICqk9C9xWPmJ0DQpFvDU/edit#heading=h.5atd0vqkj5vq

.) Summary of Milestone 3 Options (.

We’ve worked with CRDC, AnVIL and BDCat to converge on a common approach for
Milestone 3
We’ve tried to help by putting together a summary of two preferred approaches and

collaboratively address concerns... goal is to add ability to access data with passports
rather than taking away previous approach

" W L 1: Current Gen3 & — H 2: New Passport
HW Approach ‘_‘H Approach
;H - = = LH .....



https://docs.google.com/presentation/d/1iLxvU3odIlj9TzJxneejKce4K-SviskHBFHNYGLJwXw/edit#slide=id.gcc4868b5bf_0_0
https://docs.google.com/presentation/d/17nEjPw0Rl4XXT58hXPWmaLrx1rE3TDnyJkpxPpT73XM/edit#slide=id.gc83be50a2a_0_182
https://docs.google.com/document/d/1T3uYGS2yZflDbLRbG4uxhi8ICqk9C9xWPmJ0DQpFvDU/edit#heading=h.5atd0vqkj5vq

') Technical Issues To Discuss (.

1)

2)

How does a Data Server ensure the RAS Passport with Visas is
coming from a_trusted client?

a) Repackaging Passport » Client Passport with signature?

b) Mutual SSL certs approach?

c) Does it matter if the client is trusted if RAS trusts it?

How do we ensure data access with Passports is performant?

a) POST of Passports?

b) Caching strategy?

c) Downscoping of Visas? Requires future releases of specifications.

3) Others? Most/All addressed in Summary of two preferred approaches?



https://docs.google.com/document/d/1T3uYGS2yZflDbLRbG4uxhi8ICqk9C9xWPmJ0DQpFvDU/edit#heading=h.5atd0vqkj5vq

') Breakout Schedule (.

1. Trust — 28 40 minutes

2. Performance — 28 5 minutes

3. PeleyerOtherdssues—35miautes

4. Next steps (NCPI) — 5 minutes




') Findings: Trust (.

How does a Data Server ensure the RAS Passport with Visas is coming
from a trusted client?

e 1) Mutual SSL... yes, do this for at least BDCat
o Al:which other systems require this?

e 2) Repackaged, signed Passports are not sufficient to identify a client
o But systems may implement full Passport Brokers that repackage
and add new visas in addition to RAS visas... that's OK and satisfies
some use cases (like consortium data access)




') Findings: Performance (.

Possible performance issues, caching strategy, and verification of
passports

e 1) we need to support POST of Passports+Visas given their size
o Al: DRS spec needs to be updated, PR available
o Al: DRS implementations need to be updated

e 2)downscoping is of interest and being actively worked on but is not
the solution to passport size restrictions per se
o Al: GA4GH continue to work on downscoping approach
o Al: systems ultimately to implement...




') Findings: Policy (.

Policy issues

e Can repackage a passport if your system is a full GA4GH Passport
Broker

e Al: Need clarification from projects if they require SSL client/server
verification




.) Next Steps Timeline (.

1. Address any additional concerns from the Passport proposal — finalize as whitepaper

a. Consensus on Trust approach — which systems require mutual SSL — Q2
i. Policy & Governance group?

b. Consensus on the proposed DRS POST update to support Passports — Q2
i. GA4GH & Gen3 DRS implementations

c. Consensus on the proposed downscoping support for Passports + DRS — Q27?
i. GA4GH, Client Systems, RAS & Gen3 DRS implementations

d. Use NCPI Sys Interop working group to reach consensus across platforms? — Yes

2. Adoption of Milestone 3 by DRS servers, RAS (if any changes are needed) and various
analysis workspace clients (as well as Signed URL support) — Q3-Q4
a. Anything blocking this? Any remaining issues?



https://docs.google.com/document/d/1T3uYGS2yZflDbLRbG4uxhi8ICqk9C9xWPmJ0DQpFvDU/edit#

) NIH Workshop on Cloud-Based Platforms Interoperability (

NCPI Spring 2021 Workshop Day 1 Wrap Up

- Speakers please send us your presentations from today
- If you have not registered, please do:

tinyurl.com/NCPIregistration

- Please use the WebEXx application and not a browser
. Fall 2021 Workshop poll: tinyurl.com/NCPIfallpoll




