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AnVIL Portal: Front-end of the AnVIL Project
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eoe M < 0 @ anvilproject.org e [‘I] +

NHGRI Analysis Visualization
&AnVIL > Q  Search Yy O D

and Informatics Lab-space

Overview Learn Datasets News Events  Team FAQ Help

Migrate Your
Genomic —

reference genome

Resea rc h to t h e improves analysis of

human genetic

Cloud < variation il '

Paper Workspace

Secure, cost-effective genomic analysis at Using the AnVIL, researchers find the T2T-CHM13 reference
genome universally improves the analysis of human genetic...
scale.
L]
Get Started Learn More
Terra Gen3 Dockstore NCPI
Collaborate in Terra, AnVIL's Manage, harmonize, and share Ellﬂl’ Create and share Docker-based @ Interoperate with other NIH
secure, scalable, cloud large datasets. workflows. data commons.
compute environment.
Launch Learn More Launch Learn More Learn More
Launch Learn More
... Bioconductor - Galaxy . Jupyter Seqr
4 Analyze genomic data in the R - Run batch analysis workflows =~ Runinteractive analysis with Identify disease-causing
statistical language. and interactive visualizations. python or R. variants.
Learn More Learn More Learn More Launch Learn More

https://anvilproject.org



Nearly 4pb of data ingested by AnVIL

\

~O- 1000 Genomes

4,000

3,000

O- CCDG

CMG -O- GTEx (v8) =0~ HPRC =O- WGSPD1 ~O- Convergent Neuro -O- PAGE

-O-T21

1,000
319 519 719 949 1119 2020 3/20 520 7/20 9720 11/20 2021 321 521 721 92
Time

Consortium Cohorts Samples Participants Size (TB)
1000 Genomes 1 3,202 3,202 73.00
CCDG 198 272,306 256,318 2,623.69
CMG 41 18,593 16,599 97.15
Convergent Neuro 2 304 304 5.32
GTEx (v8) 1 17,382 979 182.00
HPRC 1 57 47 195.00
PAGE 4 690 690 17.00
T2T 1 0 3,219 503.00
WGSPD1 5 1,504 9,943 176.85
Totals 254 314,038 291,301 3,873.01

Much more to comel




Egress free GTEx via Gen3/Cleversafe

eoe < © & genomeweb.com ¢ oy =N
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Home » Sponsors » Next-Generation Discovery Workfl » AnVIL Platform Makes Popular NHGRI GTEx Database Free to Download

AnVIL Platform Makes Popular NHGRI GTEx Database Free  greaking news ¢

to Download « Some Grass Species Worse for Seasonal

Dec 23, 2020 | Neil Versel Allergies Than Others, DNA Analysis

Shows
T | & Premium Save for later
- L W YAnVI L NHGRI Analysis Visualization e - - 3i
5 ) Searc O =t

CHICAGO - The National Human Genome Research Institute's (NHGRI) popular Genotype-Tissue Expression and Informatics Lab-space !
°° °o (GTEX) dataset is now available for free download through a cloud-based platform, potentially saving researchers

as much as $14,000 in access and storage costs per download. The move, according to its backers, promises to Overview Learn Datasets News Events Team FAQ Help
& [ democratize use of the largest existing compendium of human gene expression and corresponding trit loci,

bringing even the smallest institutions into the fold. Learn
¥ L" /| Last month, NHGRI issued version 8 of GTEx, the first "free" release on the Genomic Data Science Analysis, ; i

Introduction  Data Analysts  Investigators ~ Data Submitters

Visualization, and Informatics Lab-space (AnVIL) platform. NHGRI established AnVIL in late 2018 to create a cloud- i -
. . based environment for working with the GTEx dataset, which includes genotype data from 838 donors plus 17,382
14 LW RNA sequences across 54 tissue sites and two cell lines.

> Learning AnVIL = i On This Page
o The National Instutesof Health Common Fund estabished GTEx n 2010 as GTEx v8 - Free Egress Instructions :
a 10-year multi-institutional research effort to present a comprehensive atlas > Account Setup o
verview

of genetic regulatory variation across cell types and tissues and an analysis of
how these changes in regulation can contribute to risk for disease and the
development of traits. The research concluded in September, but the dataset
endures to assist outside scientists.

CORONAVIRUS
PATHOGENESIS
PATHWAY

Michael Schatz, program director for the AnVIL platform, said that GTEx is the
"most highly requested" dataset throughout the entire National Institutes of
Health.

DOWNLOAD HERE

"We started to take it for granted that you can just go to the web at any time

v

Billing Setup

v

Accessing Data

Running Analysis
Workflows

Running Interactive
Analyses

> MooC

> Video Gallery
Workshop Archive

v Reference

GTEX V8 - Free Egress
Instructions

Cross Platform Data
Access with GA4GH DRS
in Terra

Overview

The Genotype-Tissue Expression (GTEx) Program is a widely used data resource and tissue bank to study
the relationship between genetic variants (inherited changes in DNA sequence) and gene expression (how
genes are turned on and off) in multiple human tissues and across individuals. Previously, large genetic
studies identified variants that are associated with human diseases. However, it is less clear how these
variants affect gene expression and thereby contribute to human diseases.

To provide insight into how genes are expressed differently across the body and how they are regulated,
GTEx includes whole-genome sequence and RNA-sequence from nearly 1000 deceased adult donors, with
multiple tissue samples collected per donor (e.g. lung, brain, pancreas, skin, etc.). It also features an image
library of the tissue samples, and a form to request tissue samples.

The primary entry point for accessing GTEx data is through the GTEx portal (https://gtexportal.org/). The
GTEXx Portal provides open access to data including gene expression, QTLs, and histology images. However,
due to the nature of our donor consent agreement, raw data and attributes which might be used to identify
the donors, such as raw sequencing data or variant calls, are not publicly available on the GTEx Portal.

Requesting Access

Accessing the raw data requires authorization from the NIH database of Genotypes and Phenotypes
(dbGaP). dbGaP was developed to archive and distribute the data and results from studies that have

th, f nd in Hyumans If yais do nat ciirrently have access tn

Requesting Access

Downloading vs.
Analyzing in Terra

Security Requirements
Getting Help

Downloading GTEx v8
Phenotypic Data

Step 1 - Login to Anvil
Gen3

Step 2 - Generate a
PFB File in the
Exploration page
Step 3 - Install PyPFB

Step 4 - Convert PFB to
TSV

Downloading GTEx v8
Obiject Files

Step 1 - Login to Anvil
Gen3.

Step 2 - Generate a

https://www.genomeweb.com/informatics/anvil-platform-makes-popular-nhgri-gtex-database-free-download#.YEri?JNKigw
https://anvilproject.org/learn/reference/gtex-v8-free-egress-instructions




Data access and securitX on AnVIL
\

e Strong emphasis on security

o Terra and tools on AnVIL are FedRAMP compliant
o Operate in a FISMA-Moderate environment and are compliant with NIST-800-53

e Data access

o Workspaces are broken out by study registration and consent group mapping

o AnVIL workspaces containing controlled data have an authorization domain to limit access to only
those with the appropriate permissions to work said data

o Authorization domains follow a workspace when copied/cloned

J x
@-}- Workspace Workspace SHARE
CLONE v

Create an Authorization Domain and Authori_zation domain @Q
link it to a New Workspace stays with Workspace

Authorization badge is required
to access the workspace




DUOS: Data Use Oversight System

‘—» — — 4—.

DATA MATCHING DATA
DEPOSITORS ALGORITHM REQUESTORS

tt
T

o/ 5

DATA ACCESS COMMITTEE

What is DUOS?

* Interfaces to transform data use restrictions and data access requests to
machine-readable code (ADA-M & Consent Codes)

e A matching algorithm that checks if data access requests are compatible with data
use restrictions

e |Interfaces for the Data Access Committee to adjudicate whether structuring and
matching has been done appropriately

https://duos.broadinstitute.org/



APls

O\

\
An Application Programming
Interface (API) provides a
standard way to access
underlying system functionality

@ ™ Workspaces and
L/ batmﬂows

Dockstore . .
Creaté; Share Use M ISS I On
Sharing containerized tools

2nd wordons e Connect AnVIL software
components and data

Data models,
indexing, querying

e Enable external applications
and developers to use AnVIL
software and data

s - "y
Live code, equations,
visualizations and narratives

[ p: |
4 broconauctof
oY STURE ST 8 SOOI
Analysis and comprehension
of genomic data in R

Accessible, reproducible, and
transparent research




pyAnVIL: a Python Library for AnVIL
\

e A Python library for using AnVIL system AniL s snen
components (=] [mw] [ ]| (o] [
(@) Slﬂgle SIgﬂ-On (SSO) init(terra_endpoint) | E
o Query AnVIL components for available data using e »

duery(...)
T

>
B

various APls ; s
e Works both in and outside of the AnVIL e E—
e Applications include AnVIL data
dashboard, Galaxy data browser, and A L
FHIR prototypes



Galaxy

<-> Terra in Production!
M\

\J/

e®e® < > @O ©

@ anvil.terra.bio

Cloud environment

e Galaxy version 20.09

Environment Settings

Environment will consist of an application and cloud compute.

® ® @ caay
c O

search tools

Get Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

AnVIL Tools w

x W

Analyze Data

@ notebooks.firecloud.org/proxy/google/vi/apps/anvil-tool-development/saturn-k8-a3...

Workflow Visualize ~

Shared Data

Admin Help~

Welcome to Galaxy on AnVIL

This project is a collaboration between the Galaxy project, the Broad Institute and

User ~

* @ 6

PO m™

History

search datasets

Using 0 bytes

(21>)

NHGRI. Galaxy is a hands-on analysis platform providing a graphical user interface U d history

for com) k = = : k

userscal ® ©® @ calaxy x

more flul ¢ C ( & notebooks.firecloud il-tool n-k8-a f fce9dd006a76/galaxy * @6  POmMooBAEP @ :

Getti

The tool
as an ad|
here, yo

From the
together|
workflow
performg

If this is

system 4
please c
resource]

W AnVIL
AnVIL Tools v BB
search tools [x)

FASTQ Quality Control

MultiQC aggregate results from
bioinformatics analyses into a single
report

FASTQE visualize fastq files with
emoji's f’

FASTQ Summary Statistics by
column

PRINSEQ to process quality of
sequences

fastp - fast all-in-one preprocessing
for FASTQ files

Trimmomatic flexible read trimming
tool for lllumina NGS data

FastQC Read Quality reports
Compute quality statistics
Draw nucleotides distribution chart

Draw auality score hoolot

Analyze Data Workflow Visualize~ Shared Data~ Admin Help ~

Summary

@Basic Statistics

if)m@uence quality

@Per sequence quality scores
@Per base sequence content
@Muence GC content
@Per base N content

@Siquence Length Distribution
(& sequence Duplication Levels
@ overrepresented sequences
(€ Adapter Content

FastQC Report

@Basic Statistics
Measure
Filename
File type
Encoding

Total Sequences

User~

Thu 22 Oct 2020
frag180_1_fq

fragl80_1_fq
Conventional base calls
sanger / Illumina 1.9

35198

Sequences flagged as poor quality 0

Sequence length

16c

@Per base sequence quality

Qualty scores across all bases (Sanger / lumina 1.9 encoding)

Using 3

History ce+me

search datasets [2Xx]
Unnamed history
7 shown
31.71 MB ®>e
7:FastQC on data 5: RawD @ &' X
ata
6:FastQCondata5:Web @ ¢ X
page
5: frag180.1.1q ® 4%
4: frag180.2.1q @4 x
3: jump2k.1.fq @4 %
2: jump2k.2.0q @4 x
1:retfa @4 x

https://anvilproject.org/learn/getting-started/getting-started-with-galaxy




Connecting Galaxy Workbench with Terra Workspaces

e
U

Global Alliance
for Genomics & Health

Collaborate. Innovate. Accelerate.

_ . Workspaces » fecredits-silicon-purpl.. = Galaxy I Enviranmant Lsing 0 bitss
= ﬁ @) WORKSPACES ~ Data TR iy = e =

Type to Search

DASHBOARD DATA NOTEBOOKS WORKFLOWS JOB HISTORY @
TABLES (+) 3. DOWNLOAD ALL ROWS (%) COPY PAGE TO CLIPBOARD ‘ 0 rows selected Q Label
@ & tabl 2 [ GTEX-1117F-0003-SM-58Q7G.bai
= BloRienenE @ O~ partic. 1. ® L i age O ase_chrX_raw_counts o ase_counts o
[ GTEX-1117F-0003-SM-58Q7G.bam
B DRS-URI W (m] GTEX-1117F 66 GTEX-1117F readcounts.chrXxt.gz GTEX-1117Fv8ase tablets
s e e ] ) GTEX-1117F-0003-SM-6WBT7.crai g
cohort. (1) s.chrX.txt. Glbralblysase bules
(m] GTEX-111CU 57 GTEX-111CU.readcountschrXtxt.gz GTEX-111CUv8.ase table.: [ GTEX-1117F-0003-SM-6WBT7.cram -
& donor @) (] GTEX-111FC 61 GTEX-111FC.readcounts.chrXtxt.gz GTEX-111FCv8ase tablets D GTEX-1117F.readcounts.chrX.txt.gz
() GTEX-1117F.v8.ase_table.tsv.gz
donor_set (1) [m] GTEX-111VG 63 GTEX-111VG.readcounts.chrX.txt.gz GTEX-111VG.v8.ase table.ts
() GTEX-1117F.v8.readcounts.chrX.txt.gz
file 6 GTEX-111YS 62 GTEX-111YS.readcounts.chrX.txt.
- 2 0 e () GTEX-1117F.v8.wasp_corrected.ase_table.tsv.gz
partic_100x8 (100) I [} GTEX-11220 64 GTEX-11220.readcounts.chrX.xt.gz [ GTEX-111CU-0003-SM-58Q95..bai -
participant ) [m] GTEX-1128S 66 GTEX-1128S.readcounts.chrX.txt.gz GTEX-1128Sv8.ase_table. 0 GTEX-111CU-0003-SM-58Q95.bam -
() GTEX-111CU-0003-SM-6WBUD.crai
participant_900gs  (979) (] GTEX-113IC 66 GTEX-113IC.readcounts.chrX.txt.gz GTEX-113ICv8.ase tablets
4 Back Cancel m
sequencing2 @ (m] GTEX-113)C 53 GTEX-113JC.readcounts.chrXtxt.gz GTEX-113ICy8.ase_tablets
REFERENCEDATA ) (] GTEX-117XS 64 GTEX-117XS readcounts.chrX.txt.gz GTEX-117XSvBase tablets
(m] GTEX-117YW 58 GTEX-117YW.readcounts.chrXtxt.gz GTEX-117YW.B.ase tablet
& hg3s
(m] GTEX-117Y¥X 55 GTEX-117YXreadcountschrXtxt.gz GTEX-117YXvB.ase tablets
b37Human
(m] GTEX-1192W 68 GTEX-1192W.readcounts.chrX.txt.gz GTEX-1192W.8.ase_tablet
OTHER DATA
(m] GTEX-1192X 55 GTEX-1192X readcounts.chrX.txt.gz GTEX-1192Xv8.ase tablets

B Workspace Data




Galaxy <-> Dockstore in Production!

\

00 <> [Em} 0 & dockstore.org ¢
Expand All Collapse All X
the L is Galaxy (preview)
Search A~ Workflows

Enter search term

¥Tag Cloud

Open Advanced Search
A workflow is a series of tools strung together, with an associated descriptor describing how to run it.

Entry Type ol
Name Verified Author Format Project Links ~ Stars

[J workflows 15
afgane/galaxy-workflows n/a GXFORM/ O

jmchilton/galaxy-workflow-dockstore-
Language ~ n/a GXFORM/
example-1/mycoolworkflow

Galaxy (preview) 15 iwc-workflows/sars-cov-2-se-illumina-wgs-
O woL 574 variant-calling/COVID-19-SE-WGS- n/a GXFORM! (»]
400
D) ow ILLUMINA
[J Nextflow 26
astrovsky01/ASHG_Galaxy_Workflows/AS
n/a GXFORM¢ (w]
HG_Plink_sex_and_phenotype_assignment
Workflow: Source Control b jmchilton/galaxy-workflow-dockstore-
n/a GXFORM! (w]
example-2
[ GitHub 15
astrovsky01/ASHG_Galaxy_Workflows/AS
n/a GXFORM! (w]
HG_Plink_filtering_part_1
Workflow: Organization A astrovsky01/ASHG_Galaxy_Workflows/AS
9 n/a GXFORM! (]
HG_Plink_filtering_part_2_and_stratification
O iwe-workflows 2 denis-yuen/galaxy-workflow-dockstore-
[ astrovskyot 4 n/a GXFORM! (»)
) . example-2
[ jmchilton 3
[ afgane 1 iwc-workflows/sars-cov-2-pe-illumina-wgs-
O denis-yuen i variant-calling/COVID-19-PE-WGS- n/a GXFORM! (w)
¥ 1 more ILLUMINA

https://dockstore.org/search?descriptorType=gxformat2



NIH Cloud Platforms Interoperability (NCPI)

U
The NIH Cloud Platform Interoperability Effort (NCPI)
will establish and implement guidelines and technical
standards to empower end-user analyses across
participating platforms and facilitate the realization of a
trans-NIH, federated data ecosystem.

e NCPI Website

e Meetings (@) | BicData
HHHHHHHHHHHHHH | CATALYST
O October 3rd 2019 - Initial Meeting % AnVIL RS
April 16th 2020 - 2nd NCPI Meeting < AN .
4 Kids First

NATIONAL CANCER INSTITUTE
Cancer Research Data Commons
Data Resource Center

Ar\;ational Library of Medicine

tional Center for Biotechnology Information

October 30th 2020 - 3rd NCPI Meeting
May 3rd 2021 - 4th NCPI Meeting
October 5th 2021 - 5th NCPI Meeting

@)
@)
@)
@)

e Working Groups

Community Governance Working Group
Coordination Working Group

FHIR Working Group

Outreach and Training Working Group
Systems Interoperation Working Group

o O O O O

https://anvilproject.org/ncpi



https://anvilproject.org/ncpi
https://anvilproject.org/ncpi

Technologies supporting interoperability

\

RAS: Researcher Auth Service

Goal: Unified
identity/authentication

RAS is an effort by the NIH's
Center for Information
Technology (CIT) to provide a
common mechanism by which
researchers can establish their
identity and access data they
are authorized to use.

o

DRS: Data Repository Service

Goal: Unified data access
across storage infrastructures

Data Repository Service AP,

are a standardized set of cloud
data access methods. The
primary functionality is to map
a logical ID to a means for
physically retrieving the data
represented by the
drs://URI scheme.

Jo

FHIR: Fast Healthcare
Interoperability Resources

Goal: data harmonization and
an API for exchange of
electronic medical records.

FHIR facilitates interoperation
between health care systems,
to make it easy to provide
health care information on a
wide variety of devices.



https://ga4gh.github.io/data-repository-service-schemas/preview/release/drs-1.0.0/docs/

RAS and DRS in Production!

O\

& gen3 heanviio

Documentation | Login3)

ﬁ The AnVIL

Submission
V202102

Dictionary

NHGRI Genomic Data Science Analysis,
Visualization, and Informatics Lab-Space

(AnVIL)

EXPLORE, ANALYZE, AND SHARE DATA

®

Workspace Profile

\

for diseases like cancer.

NIH Login

Ifyou have con]
support@datacommons.o.

Portal
V2021.02

Login with
RAS

0= & sutningor

NIH Researcher Auth Service (RAS) Sign In

Username

anvil_user

Password Forgot Password?

View consent options upon login

Smart Card Holder? Sign in with PIV Card.

Trouble signing in?

Cohort
Search

ﬁ The AnVIL

Data  File  Downloadable

Data Access A

@ Data with Access.

[— © Exporttopra & | - Exportto Workspace &

pmitoats 2, | Documentation | michaeL.

@

Dictionary  Exploration

© Explorer Filters | Data Tools | Summary Staistics | Table of Records

= ®

Workspace proile

5,706
( sequencing Female hainn -
BB subject | Sample | 2,542 lack or African American
e &3
Esn e Wihite
[ (43.2%)
open_acos-1000Genomes BN - — o Workspaces > warp-pipelines/Whole-Genome-Analysis-Pipeline > P ClovdEnvionment gy
[0 tutoriatsynthetic_data.set 1 2,504 e = = WORKSPACES Data (read only) e
(12.2%)
oasnmonro [ROBATA NOTEBOOKS  WORKELOWS  J0BHISTORY l6)
 Project dbGaP Accession Number Q. TABLES

brojectid Ancestry

[ open 32m

[ synthetc_dta_set 1 o BT
pen_sccess1000Genomes

 Project dbGap phs a

open_sccess 1000Genomes

Export to
Terra (DRS)

& read_group

& read_group_set

@ sample

& sample_set

REFERENCE DATA

@ hg38

OTHER DATA

@ Workspace Data

3 Files.

LI 2 cowniono AL rows

- read_gro..® 1
HIVF2.ANALZ
HIVFI.5NAL2
HIVFL.6NAL2
HIVFL7NAT2
HIVFIBNALZ
HIVN2.LNAL2
HK35M.LNAL

o
o
o
o
© o
=]
o
o
o

HK35M2.NAL

[) COPY PAGE TO CLIPBOARD

flowcell_unmapped_bams_list @
HIYE).4NA12878 downsampled.qu.
HIYEL.S.NA12878 downsampled.qu
HIYELENAL2878downsampled.qu.

HIYVEL7.NA12878.downsampled.qu.

HIYF18.NA12678 downsampled.qu.

HK35M.1.NA12878 downsampled.

1-240124

Orowsselected | Search B

sample @ &
NA12878
NAL2878
NA12878
NA12878
NA12878
NAL2878
NA12878

NA12878

items per page:




Initial AnVIL <-> Kids First FHIR Success!

fapi-api

terra

gen3

—
[

CCDG
CMG
GTEx
1000G

eMERGE

pfb-export

Reconciler
.

. SQLite
. Linked
. Harmonized

\

dashboard
I-

e  Summary statistics
e  Reconciliation
e  Exceptions

dashboard. json/.tsv

Kids First Dev Server
(docker)

fhir

CMG/<workspace>/*.json
CCDG/<workspace>/*.json
1000G/<workspace>/*.json

eMERGE/<workspace>/*.json

Practitioner, Organization,
ResearchStudy, Patient,

NAAAAAAAAAAANNAANANFINIAN,

Observation, DocumentReference,
Task

[
m — 1-‘ FHIR Data Dashboard

FHIR queries

¢ smile«r

~

FHIR queries

https://anvilproject.org/ncpi/working-groups#thir-working-group



Clinical infrastructure

POLYGENIC SCORE REPORT

Coronary Artery Disease (CAD)

‘Source: CAD Genetic Score Report, Color.

SOMEWHAT INCREASED

86th percentile

0 Percentile sth 20th soth soth 95th g9th
I ' 1 1 i
Fewer individuals have Most individuals have ewer individuals have
decreased risk average ris! increased risk
pop! people, your score i higher than 86,
of them, but lower than 13, It does NOT mean that you This g
reased risk » Inthe US.,

and up to 25% develop CAD by age 80.

PRS Reports

The Journal of Molecular Diagostics, Vol. 22, No. 1, January 2020

o ne Journal of
X lolecutar
A
ELSEVIER Dagnostics

imd.amjpathol.org

REVIEW

Using R and Bioconductor in Clinical Genomics [ ® crorones
and Transcriptomics

Jorge L. Sepulveda

From the Department of Pathology and Cel Biology, Columbia University Irving Medical Center, New York, New York; and the Informaiics Subdvision
Leadership, Association for Molecular Pathology, Bethesda, Marsland

Accepted for publication

August 8, 2019.

Address corespondence o
Jorge L. Sepulveds, M.,

ter, 630 W 168 St, PH-1S64-C,
New York, NY 10030, Fomail

Bioinformatics pipelines are essential in the analysis of genomic and transcriptomic data generated by
next-generation sequencing (NGS). Recent guidelines emphasize the need for rigorous validation and
assessment of robustess, reproducibility, and quality of NGS analytic pipelines intended for clinical
use. Software tools written in the R statistical Language and, in particular, the set of tools available in
the Bioconductor repository are widely used in research bioinformatics; and these frameworks offer
several advantages for use in clinical bioinformatics, including the breath of available tools, modular
nature of software packages, ease of installation, enforcement of interoperability, version control, and
chort leaming e _Thic review nravides an introduction to R and Rioconductnr saftware_ite ad-

Clinical analysis with Bioconductor

e
(%

NEB  chr2:152404194 s xawes 00 owsi  mmact R - |
T HGVSC C20216C>A G s popwax 00 T o o/ e
HGVSP pThr6739%Asn
oo vasomi 00
Mendelian nheritance. - i
i vy -
© Recessive — =
HomozygousRecessive —
XLinked Recessive .
Compound Heterozyzous :
Dominant =
DeNovo Dominant = =
Indvidual  Sex  AffectedStatus  Phenoips  Candidate Genes Variants MatchMakerexchange

o)

Exchange of clinical genomic data

Today’s clinical tools work with flat files, but FHIR is the future




Future directions

I
\
e More robust AnVIL APIs
o Provide a unified, stable APl endpoint for the AnVIL and its components with OpenAPI
documentation

o Extend APl wrapper libraries in Python and R
o Incorporate additional community APIs and features from GA4GH and FHIR

e Data organization and additional outputs
o Automate dataset ingestion to processed results
o Increase number and kinds of processed results available, including aggregated results
o Catalogues of curated datasets with genotype + phenotype

e Analysis support
o Make it easier to navigate between AnVIL applications and NCPI platforms + move
data/results and workflows between applications, platforms, & clouds
o  For machine learning: model zoos/integration with external zoos with ready-to-use model
o Improve clinical data ingestion in applications by increasing use of FHIR



