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Clinical Genome Resource (ClinGen)

U.S. FOOD & DRUG

FOA NEWS RELEASE

FDA takes new action to advance the
development of reliable and beneficial
genetic tests that can improve patient care

i ’ in Wine 80w

diagnose genetic diseases and guide medical treatments. For the first time, the agency hu’
formally recognized a public database that contains information about genes, genetic
variants and their relationship to disease. The FDA is recognizing the genetic variant
information in the Clinical Genome Resource (ClinGen) consortium’s ClinGen Expert
Curated Human Genetic Data, which is funded by the National Institutes of Health (NTH ]
as a source of valid scientific evidence that can be used to support clinical validity in

premarket submissions. The intormation contained in this open database has been
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Two approaches to data integration:
Data Warehousing vs. Data Linking

Data Warehousing Example: MyVariant.info

VARIANT ANNOTATION AS A SERVICE

984,794

Data Linking Example: GA4GH Beacon

A global search engine for
genetic mutations.

GRCh37 ~

Quickstart:




Data Linking: the “deduplication” problem
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ClinGen Allele Registry

ClinGen Allele Registry
provides deduplication as a web service:

- Unique variant IDs
(“CAid” + dereferenceable URI)

- Fast query

- High-bandwidth registration of new variants
(many millions per request)

- Accessibility: Web Ul + REST API

900M+ variants registered

Web Ul queries: 10K+/month
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Pawliczek et al. Human Mutation. 2018;39:1690-1701.
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Pawliczek et al. Human Mutation. 2018;39:1690-1701.




ClinGen Evidence

Repository (ERepo)

Guideline:

NM_000277.2(PAH):c.1A>G (p.Met1Val)

ACMG variant classification (PAN) [

CA114360F

HGVS expressions

NM_000277.2:¢.1A>G

586 (Chinvar) &

NM_000277.1:c.1A>G
NM_001354304.1:¢. 1A

Gene: PAx
Condition: phe~ wrie
Inheritance Mode Autcioma recessive intartacce M
7’
-
Met criteria codes -’
Pathogenic A TIE
-
-
’
'
Evidence submitted by expart panel e
b
-

PAM VCEP e

7
PAH-specific ACMG/MP criteria

pplied: PVS1: Initiation codon variant; PM2: gi

Met criteria codes

PP4_Moderate

D v

Seen in PKU patients. BH4 disorders ruled out,

Analysis of RFLP haplotypes and mutations revealed a novel mutation, an A-to-G transition (met----val) in codon 1
(the translation-initiation codon). It occurred on 5 of the 18 mutant chromosomes. A proband homozygous for this

mutation had the PKU phenotyge™The approp g biochemical tests were done to rule out disorders of
tetrahydrobiopterin homeost!

BHA disorders owt. (PMID:2574002); PS3: <3% (PMID:9450897). In summary this variant meets criteria to be classified as _ - -
s in an manner based on the ACMG/AMP criteria applied as specified by the PAN Expert -
Pamel:£PVS1, PM2, PP4_Moderate, PS3). -
-7 --"
-
—
Mot critaria codes ——
- -
-
-
PP4_Moderate 1] Seen in PXU patients. BH4 disorders ruled out -
- -

Analysis of RFLP haplotypes and mutations revesled 8 novel mutabion, an A-20-G transtion (met-—-val) n codon 1 _ -

(the translation-intiation codon), It occurred on 5 of the 18 mutant chromosomes. A proband homarygous for this -

mutation Bad the PXU phenatype. The appropriate bischemical tests were done to rule out disorders of -

tetrahydrobioptenn homeostasis. PusMes (7 --" -

_+

pVsSL O v Iritistion codon vanant
M2 O v P eMmAD MAF «0.00002
Ps3 Qv <3%

< 3 PAM enzyme activity a3 % of wild type. (p9102XB)/COS

Approved on: 2018.08-07
Published on 2018.12.10

PebMed




ClinGen Allele Registry
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ClinGen Allele Registry
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Linking: the next batch of problems

PMID does not point to specific relevant piece of text that may be identified
through “Community Curation”

The text is not structured (machine-readable) and controlled vocabularies/
ontologies (e.g., disease ontology) are not used

The link does not identify type of evidence making it hard to “target”
information to the appropriate curation context (functional, allele frequency, etc.)

In addition, links to database entries do not constitute permanent reference to
support conclusions about pathogenicity of variants

Managing updates to database entries across the web (e.g., allele frequency)



Linked Data Hub (LDH): development timeline
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Linked Data Hub (LDH): technology selection

W3C Web Annotation Model

*  Web-wide standard data model and format defined in February 2017

» Defines “envelope” for exchange of “annotation” about any “sequential” or “multi-
dimensional” data type: web pages, PDFs, maps, ... and also anything identified
by a web link (genetic variant!)

« Useful for representing information about web links (LDH entries!)



Linked Data Hub (LDH): technology selection

AranqoDB:

Extremely scalable

Cross-cloud, open source

Full support for data linking




LDH use case 1: Community Curation

Linking output of Community Curation using Hypothes.is into ClinGen Variant Curation Interface

NM_000257.4(MYH7)c.5326A>G (p.Ser1776Gly) ©

Evidore View
Varant 1D Sources Variant Genomic Context My Interpretation
Cheivir ViwlstSeoniD: 177429 esc
ChnGien Alale Registry 1D G “wit ¥ b3 2| GRONT Jcy
WENP ID. 4P 7282 7 Varanon Viewer |4 F L GRON ()

Bk Information

Link to a specific fragment of text within the article PDF

Tags annotating specific

/ fragments of text

Also: variant identifier,
disease ontology terms,
other structured information

Ab Iinterpretation for this variant in the Varkant Curatice Interface (VCI) O



LDH use case 1: Community Curation

Linking output of Community Curation using Hypothes.is into ClinGen Variant Curation Interface

Click-through to Hypothes.is annotations:
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LDH use case 2: ClinGen Variant Curation Interface

Delivery of structured “functional effect” data from literature curation.

NM_000527 4(LDLR):c.-152C>T &
v Vew

Bvidence View

e | | R

Hotspot or functional domain ~

Structured Narrative of Functional Impact

Source: PMID: 10484771

Sholtz CL of ol (1595) Mutstion -S8c->1 in repeat 2 of the LDL recapior promefiv: recuction in raascriptions’
Actvtly and possitle allefc nteraction in & South Afican lamily with famiied Aypercholestaripans. * Hum Mol Genet
Oct. §/11):2025-30,

Experiment 1

Mathod. Lucilernse recorkr gene sssay [

Material(s): Hep G2 coll [

Functional impact(s): 40% gens exprossion [

Functional impact commants. none

Experimental repeats. 3

Experimental controls. Hep G2 celis with wikd-type LOLR wector

Validation controls: Hep G2 celis with known pathogenic promoter varaet LOLR e -X37C>T
Statistical analysis none

Addtional notes: none

Contributor: Familal Myparcholestoerclernia VCEP




LDH use case 3: Variant Curation Interface

Targeted delivery of data from allele frequency databases for variant curation.

NM_000257.4(MYH7):c.3286G>T (p.Asp1096Tyr) O
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LDH use case 4: Evidence Repository

Structured data as supporting evidence for pathogenicity assessments.

| .' N EVIDENCE REPOSITORY
ClinGen

Link 1o SEMD compiiant JSON-LD document

Guldefing: A i’ scaecisted mher Med Ca demyopathies - Sdapted from ACMG ) Ass

Molecutar Consequence
CiinVar Submission
Community Aanotation
InSilico Prediction Score

Pooulation Freguency

Allele Counmt Allele Frequency Allele Number Homazygous Allele Individual Count Method Population
3 0.000196027 15304
2 5.95557%-0% 382
0 0 9850

2 0.000115955 17248

Pomad-exome emr
gnomad-exome as;
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LDH use case 5: ClinGen Pathogenicity Calculator

Supporting evidence in LDH is reusable by other variant curation tools.

LDH as a “PubMed” for variant data.

CunGen Parnocenicrty CALCULATOR
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