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The idea - 2009....

Improved international collaboration
and coordination could better facilitate
research and could reduce inequities
for patients.
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IRDIRC—Ambitious Goals

NEW DIAGNOSTICS

NEW THERAPIES

2012

Objective 2020: diagnostics for all rare diseases

2012
2011
2010

Published online 4 April 2011 | Natwre 473, 17 (2011} |
doi:10.1038/472017a o i
[Hews, Objective 2020: 200 new therapies

Rare-disease project has global
ambitions



IRDIRC

INTERNATIONAL
RARE DISEASES RESEARCH
CONSORTIUM

S
Australia

—  Western Australian Department of Health

Canada
* —  Canadian Institutes for Health Research

+ — Genome Canada
China
—  Beijing Genomics Institute
** —  Chinese Rare Disease Research Consortium

—  European Commission
+ Finland
—  Academy of Finland
France
I I —  French Association against Myopathies
—  Agence National de la Recherche
* —  Lysogene
+ | + Georgia
—  Children’s New Hospital Management Group
- Germany
—  Federal Ministry of Education and Research

Italy
— Italian Higher Institute of Health

—  Telethon Foundation
2 o International Consortium
***** —  E-RARE 2 Consortium
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Netherlands
— The Netherlands Organization for Health Research
and Development
— Prosensa
Republic of Korea
— Korean National Institute of Health

Spain

— National Institute of Health Carlos Il
— National Institute for Health Research

Food and Drug Administration Orphan Products

Grants Program

— National Human Genome Research Institute (NIH)

— National Center for Advancing Translational
Sciences(NIH)

— National Cancer Institute (NIH)

— National Eye Institute (NIH)

— National Institute of Neurological Disorders and
Stroke (NIH)

— National Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIH)

— National Institute of Child Health and Human
Development (NIH)

— National Eye Institute (NIH)

—  NKT Therapeutics

—  Office of Rare Diseases (NIH)

— PTC Therapeutics

— Sanford Research Institute

—  Shire

Present commitment exceeds $S1B worldwide



IRDIRC Organizational Structure

- 1representative per funding body

- 1representative per group of funders
[accumulative funding)

= the chairs of the Scientific Committees

15 members with balanced
representation of scientists,
patients, industry, ete.

.
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? Diagnostics Scientific Committee

IRDIRC

RARE
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No. of hew causative

NEW DIAGNOSTICS genes discovered

1. Understand the
mechanism of most
RD by 2020

2. Enable the clinical
translation of
genomic sequencing

2012 for patients with RDs

Objective 2020: diagnostics for all rare diseases



? The Challenge
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e ~“75% of exome sequencing cases unsolved

 No unified database exists for patients with
unsolved rare genetic disease

 Phenotypic data is under-represented in
most genomic datasets



Challenge: N-of-1

Patient #1
Clinical Geneticist #1

v
/ Phenotypic Genotypic Data \
Data Gene A
Feature 1 Gene B
Feature 2 Gene C
Feature 3 Gene D
Feature 4 Gene E

\ Feature 5 Gene F J




Challenge: N-of-1

Patient #1
Clinical Geneticist #1

Patient #2
Clinical Geneticist #2

v \4
/ Phenotypic Genotypic Data Genotypic Phenotypic\
Data Gene A Data Data
Feature 1 Gene B Gene D Feature 1
Feature 2 Gene C Gene G Feature 3
Feature 3 GeneD T ° ek Feature 4
Feature 4 Gene E Feature 5
K Feature 5 Gene F Feature 6/

Courtesy of Joel Krier



Describing the Phenotype

Why Ontologies?

Fibrillation to PEW

1| | ,"II
4N hﬂhllu”wlhl ”FL

fibrillation . . .

Fily aned intenmediate s lhapes Tranalormation i coimplets

fibrillation . . .

muscle fibrillation = fibrillation = fibrillation = ventricular fibrillation

" Need to make sure each term is well defined

Peter Robinson et al.



Ontologies

general

‘ organ
abnormality
cardiovascular

abnormality

Standardized vocabulary to
describe clinical phenotypes

Computer readable terms

cardiac
malformation

abn. of the
‘ cardiac septa

abn. of the
‘ cardiac atria

Hierarchichal structure
representing subclass
relationships

( abn. of the
cardiac ventricle

‘ abn. of the abn. of the
\ventricular septu atrial septum

entricular septal ( atrial septal
defect defect

‘ atrioventricular
septal defect

Human Phenotype Ontology

specific

Robinson, PN and Mundlos, S. 2010



? 2300 Standard Terms for RD

IRDIRC

RARE
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Human Phenotype Ontology
Orphanet

LDDB

Elements of Morphology
PhenoDB

UMLS
PSR Y SNOWMEDCT
POSSUMweb %7 MeSH
Pictures Of Standard Syndromes and Undiagnosed Malformations IVl e d D RA

o
A Simultaneous Consult On Your Patient’s Diagnosis (¢

International Consortium of Phenotype Terminologies



Matchmaker Needed

PhenomeCentral

®
® An integrated portal for sharing and searching patient phenotype data for rare genetic disorders.

# » PhenomeCentral

PhenomeCentral

ABOUT

READ MORE »

PhenomeCentral is an integrated portal for sharing and searching patient
phenotype data for rare genetic disorders. It aims to provide a centralized
repository for difficult genetic disorder cases, enabling discovery and collaboration

while preserving patient privacy.

PARTICIPATING CONSORTIA

CARE Care for Rare

(UDP)

www.phenomecentral.org

The NIH Undiagnosed Diseases Pro

READ MORE »
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MY DATA © NEW PATIENT RECORD
Results 1 -6 out of 6 per page of 25 B Page 1

Report name « Reported by <« Reportdate ~ |dentifier a
POD00159 Taila Hartley

POD001E0 Taila Hartley 201

PO000161 Taila Hartley 2013

PO0D00162 Taila Hartley 201

PO000163 Taila Hartley 201

POD00164 Taila Hartley 201

DATA SHARED WITH ME

Results 1 - 25 out of 109 per page of 25 B

Report name = Reported by

Fnnnnnno

Marta Zirdea fadminy 204 2N0/20 1810 KR 174 81272

Page12345

a Report date a |dentifier a

Dr. Mike Brudno
UofT



Step 1: Add Patient

= Predictive Search:
allowing rapid entry
with Human
Phenotype Ontology
(HPO) terms

= Selection of positive
and negative terms

= Add a vcf file (or list
of genes)

= Set each record as
Private, Public or
Matchable

Patient information

Identifier:

Date of birth:

Sex:

Indication for referral:

Family history

02/27/2014

OMale OFemale

Prenatal and perinatal history

Medical history

Measurements

Clinical symptoms and physical findings

[ This patient is clinically normal

Q Quick phenotype search:

BROWSE CATEGORIES

GROWTH PARAMETERS
Weight for age
By v ~ <3rd
Iy v w~|>297th
Stature for age
B v '~ <3rd
LY v n~ >97th
Head circumference for age
Y v ~ <3rd

LR v N

U v ~ Hemihypertrophy

Other

CRANIOFACIAL
n  Craniosynostosis

LY v n Cleft upper lip
LY v n| Cleft

[ v~ Ab

Mibhor

CURRENT SELECTION

CRANIOFACIAL
Expand all - Collapse all Craniosynostosis Delste - Add details

EYE DEFECTS

Coloboma  Delete - Add details
NO Cataract Delste - Add dstails

YOU MAY WANT TO INVESTIGATE

v n ineural
hearing impairment

v~ Prolonged bleeding time

v|'n]| Giant platelets v | 'n | Calcific mitral valve

v | n| Abnormality of the urinary

2 calcification

system ¥ | n | Aortic valv

v~ Abnormal bleeding v |'w  Early progressive calcific

ular di
palmar skin v | 'n | Multip
v n| Polyarticular arthropathy v |'n Deep philtrum

v | n| Mitral valve prc

v n| Excesst

wrinkling of cardiac v

v |'n| Camptodactyly (feet)

v | '~ Myxomatous mitral valve v |'n Large eyes



Step 2: See Patients Similar To Yours

This case is owned by & CaredRars IS o publc anditis shared with 4 1 collaborator - [[EJ} 0
Patient information @
Identifier KB 174 FHS1-1

ma

GENE MATCHING BREAKDOWN

Triangular face
Wwide no

CAP

Estimated relevance for the obeerved phanotype in the eurrent patient EER B60% Estimated relevance for the ohserved phenotype in the other patient: aEEEI 65%
VARIANT ESTIMATED HARMFULLMNESS VARIANT ESTIMATED HARMFULLMNESS
chr16:30748691-30748691 EEEEE 5% chr16:30751917-30751917 EEEEN 5%
C_T (STOPGAIN) G_A (FS_INSERTION)
B fir
Brachydactyly i oy
thumb chr16:30697203-30697203 MEELL 57%

G-=C (NOMNSYNOMNY
- o - oy
Estimated relevance for the observed phanotype in the current patient EER 57% Estimated relevance for the observed phenotype in the other patient: ami 50%

Diagnosis #

OMIM disarder #136140 FLOATINC R SYNDROME, FLHS

Similar cases available in the database

Showing 10 similar cases

Case ID Diagnosis Relevance Details
o' 000 % :. 1 ; E LL L1 Matches found for 14 out of 17
o FOO00 1361 A LLL L] Matches found for 14 out of 17 featuires
o FO000C 136140 F (LTl Matches found for 14 out of 17 features
o FO000 1361 [ T1] Maiches found for 14 17 features
o FDO00011 #13€ : [T 1] Matches found for 14 out of 17 features
ol L1 es found for 14 out of

of FO000014 #136140 FLOA ] R L L1 Maiches found for 13 out of 17 fealures

hes found for 13 out of 17 features

& FO000| 136140 F [ L1 Matches found for 11 out of 17 features

- 000¢ 136140 F mm Matches found for 14




Step 3: Contact the Submitter of the Other Dataset

jpﬁ F0000024 | PhenomeCentral |Q Taking Screenshots in Mac 05 X..._ % 1 +1

@) ¥ phenomecentral.org/data/F0000024 [ I \'\' take screenshot mac

Contact a non-public case owner

© Configure your message @ Preview your message

This is the message the other user will receive:
SUBJECT

Interested in one of your non-public cases SUBJECT

PhenomeCentral] Interested in one of your non-public cases
Information about you: [ 1 ¥ P

(#/DISCLOSE YOUR NAME MESSAGE
(¥ DISCLOSE YOUR EMAIL &€ Hello <undisclosed recipient name>,

#/DISCLOSE YOUR MEMBERSHIP TO PHENOMECENTRAL GROUPS A PhenomeCentral user is interested in one of your non-public

cases: <undisclosed case identifier>. Please see their message

Information about your case (FOD00024): below.

@/ INCLUDE DIAGNOSIS INFORMATION
PhenomeCentral has identified significant similarities between one
(#/INCLUDE A PHENOTYPE SUMMARY of your cases and one of mine.

My patient is undiagnosed presents the following phenotypic
Your requests: features:

o Absent Achilles reflex
@REQUEST MUTUAL VIEW ACCESS TO THE TWO SIMILAR CASES o Anosmia
If the recipient accepts, they gain view access to your case and you gain view access to theirs. © Attention deficit hyperactivity disorder
© Autonomic dysregulation
o Decreased corneal reflex
o Delayed fine motor development
o Delayed gross motor development
© Generalized hypotonia
o Intellectual disability, mild
© Neonatal hypotonia
o Reduced tendon reflexes
o Sensorineural hearing impairment
© Sensory neuropathy

[_JREQUEST CONTACT INFORMATION

OTHER INFORMATION TO INCLUDE IN YOUR MESSAGE

1 would like to grant you the rights to view my case and to obtain
view access (o your case, and to leam your contact information in
order to further discuss these abnormalities with you.

Regards,
Marta Girdea
marta@phenotips.org

To accept view privileges from this user and to grant them view
access to <undisciosed case identifier=, follow this link:
<undisclosed URL>.

Best wishes,
The PhenomeCentral team

EE) coancee
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Gene
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Multiple
disconnected
solutions

DINEH
Program
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|I' National Human
Genome Research
Institute

Courtesy of

IPHER

Leiden Open Variation Database

Heidi Rehm
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IRDIRC

INTERNATIONAL
RARE DISEASES RESEARCH
CONSORTILM

HOME ABOUT US » ACTIVITIES » RARE DISEASES RESEARCH » RESEARCH FUNDING »
IRDIRC PRIVATE WEBSITE

2" IRDIRC Conference
7-9 November 2014 - Shenzhen, China
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