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Abstract

In well over half of the individuals with rare disease who undergo clinical or research next-
generation sequencing, the responsible gene cannot be determined. Some reasons for this
relatively low yield include unappreciated phenotypic heterogeneity; locus heterogeneity; somatic
and germline mosaicism; variants of uncertain functional significance; technically inaccessible
areas of the genome, incorrect mode of inheritance investigated; and, inadequate communication
between clinicians and basic scientists with knowledge of particular genes, proteins or biological
systems. To facilitate such communication and improve the search for patients or model organisms
with similar phenotypes and variants in specific candidate genes we have developed the
Matchmaker Exchange (MME). MME was created to establish a federated network connecting
databases of genomic and phenotypic data using a common application programming interface
(API). To date, seven databases can exchange data using the API (GeneMatcher, PhenomeCentral,
DECIPHER, MyGene2, matchbox, Australian Genomics Health Alliance Patient Archive, and
Monarch Initiative), the later included for model organism matching. This protocol guides usage
of the MME for rare disease gene discovery.
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INTRODUCTION

In the last decade improvements in DNA sequencing technology have led to the use of next-
generation sequencing (NGS) methods in many areas of science, including discovery
research and clinical testing. Moreover, the use of exome sequencing (ES) has allowed the
discovery of more than a thousand disease genes associated with rare Mendelian disorders
(Chong et al., 2015; Boycott et al, 2017). Despite these advances, in more than half of the
individuals with a rare Mendelian phenotype who undergo clinical or research ES, the
responsible gene cannot be identified (Yang et al., 2014; Chong et al., 2015; Retterer et al.,
2015). Some of these cases harbor variants in one or more novel candidate genes and the
necessary evidence for causally implicating the disease gene often comes down to
identifying other affected individuals with similar phenotype and functionally impactful
variants in the same candidate gene. Many databases have addressed this need by developing
platforms that use genomic and phenotypic matching algorithms to identify cases with
similar phenotypes and variants in the same gene (Washington et al., 2009; Gonzalez et al.,
2012, Swaminathan et al., 2012, Gonzalez et al., 2013, Robinson et al., 2014; Zemoijtel et
al., 2014; Buske et al., 2015a; Lancaster et al., 2015; Sobreira et al., 2015a). MME was
created to establish a federated network connecting these databases of genomic and
phenotypic data using a common application programming interface (API) and allowing
data exchange among them. Here we provide two protocols including 1. Using an existing
matchmaker exchange database to search for a match, and 2. Connecting a database to the
MME. In the commentary section we describe the consent requirements for MME and how
patients can use the MME.

BASIC PROTOCOL 1

USING AN EXISTING MATCHMAKER DATABASE TO SEARCH FOR A MATCH

The main MME Web site is accessible via the Internet at (http://
www.matchmakerexchange.org/) (Figure 1). Its home page contains information on how to
get started with matchmaking, available resources needed to support matchmaking, who the
participants are and how to contact us (Figure 1). It also contains an overview of MME
(Figure 2). In the HOW TO GET STARTED tab in the home page users can identify
themselves as an individual with a case to match, an individual with a dataset to deposit or
an individual with a database to connect to the MME.

To date, seven databases can Exchange data using the API: GeneMatcher (https://
genematcher.org/), PhenomeCentral (https://phenomecentral.org/), DECIPHER (https://
decipher.sanger.ac.uk/), MyGene2 (https://www.mygene2.org/), matchbox (https://
seqr.broadinstitute.org/), Australian Genomics Health Alliance Patient Archive (https://
mme.australiangenomics.org.au/#/home), and Monarch Initiative (https://
monarchinitiative.org/) (Figure 2). To initiate a search the users should first identify
themselves as clinicians, laboratories or patients (Figure 3). In the HOW TO GET
STARTED tab in the home page users identified as clinicians or laboratories can find a page
with detailed description of each database connected to MME including: 1 - The database
location and types of data stored by each database (Figure 4); 2 - Parameters used for
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matching and score output (Figure 5); 3 - MME connections (Figure 6); 4 - Types of users
(Figure 7); and 5 - MME matching and notification protocols. After the review of this
information the user can choose what database to use as their primary point of entry into the
MME, which is where they will deposit their data and initiate queries of the other databases.
The queries allow a gene symbol with or without a specific variant and/or variant attributes
(e.g. de novo, loss of function, etc.) a disease name or phenotypic features, to be sent as a
query to get a match notification about any similar cases. Matching algorithms are defined
by the matchmaker services and have evolved over time.

Necessary Resources—The minimal resources required for matchmaking is an internet
connected device and a gene candidate symbol, a set of Human Phenotype Ontology (HPO)
terms to describe the patient’s phenotype, or both.

From GeneMatcher to other MME databases

1 Create a GeneMatcher account at https://genematcher.org/.
2. Create a submission at “Create a new submission” in the home page (Figure 8).
3. Evaluate the options and check the relevant boxes before fitting the “Save

Submission” button (Figure 9):
a. Choose what other MME databases to query (Figure 9).
b. Choose what data to send to the other MME databases (Figure 9).

C. If desired, choose to automatically send the data from this submission
to other MME databases monthly (Figure 9).

4, Fill out the Submission Identification information, including your name,
institution, and email address, as well as a unique identifier to tag this entry.

Users will be notified of all matches via email and matches are also displayed at
the Match Report tab (Figure 10).

5. In the Match Report page, record the outcome of the match follow up as shown

in Figure 11.

From PhenomeCentral (PC) to other MME databases
1. Create a PhenomeCentral account at https://phenomecentral.org/
2. Create a patient at “Create... New Patient” in the homepage.

3. Grant consent to sharing the patient over the MME by checking the
corresponding box and saving the patient record (Figure 12); this allows the
patient to be matched against by other databases.

4, Queries are initiated in several ways:

4a Users can initiate queries and view matches by going to a patient
record, scrolling to the “Matches in partner MME databases” section,
and clicking “Find matches” next to the desired database (or “Refresh
matches” to send a new request) (Figure 13).
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4b Queries are periodically re-sent for all patients to all connected
databases, and a genetic counsellor reviews the quality of the matches
and decides whether to send a notification email to the PhenomeCentral
user.

From DECIPHER to other MME databases

1

Create a DECIPHER account at https://decipher.sanger.ac.uk.

Membership of DECIPHER is open to academic centers of clinical genetics and
research institutions that intend to deposit and share consented patient data.

Users can either join an established project or apply for a new project, criteria for
Joining DECIPHER can be viewed here: https://decipher.sanger.ac.uk/join#info.

Create a submission by creating a patient record and adding genotype and
phenotype information. To patient match via MME, the patient record must be
marked as consented for open sharing (requires patient consent) and must
include at least one open-access sequence variant.

In the patient record, click on the “Matchmaker” tab and then click on the
“Query Matchmaker Exchange” button (Figure 14).

By clicking on “Query Matchmaker Exchange”, connected databases will be
queried for patient records that share similarity with the linked anonymous
consented patient record, and the results will be displayed on the Matchmaker
tab in the patient record.

From MyGene2 to other MME databases

1.
2.
3.

Create a clinician or researcher MyGene2 account at https://www.mygene2.org
Create a submission at “Create new case.”

If the case created is not classified as a known gene for a known phenotype, the
data will be automatically submitted to other MME databases.

The users will be notified of all matches via email and matches are also
summarized via the Matchmaker Exchange Dashboard (Figure 15).

From matchbox to other MME databases

1

The use of matchbox at the Broad Institute is currently only supported for users
storing their rare disease genomic data in seqgr (https://seqr.broadinstitute.org/) at
the Broad Institute (Figure 16). To collaborate with the Broad Center for
Mendelian Genomics and use segrand matchbox software tools, contact
cmgbroadinstitute.org.

From Australian Genomics Health Alliance Patient Archive to other MME
databases

1

Create an account with the AGHA Patient Archive at https://
mme.australiangenomics.org.au/
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2. Create a new patient at the dashboard.
3. Add the phenotype and genotype profile of the proband.

4, Share the patient with the MME; users have the choice of sharing phenotypes,
genes and diagnoses (Figure 17), as well as to opt in or out for being notified on
external matches.

5. Once the patient has been shared, the user can query the other MME databases;
all databases will be queried at once.

6. Results will be displayed on demand (Figure 18).

7. Subject to the notification setting chosen when sharing the patient, the users will
be notified by email when external matches occur.

From Monarch Initiative to other MME databases—The Monarch Initiative does not
send queries to the other MME databases. It receives queries and returns genotype and HPO
phenotype based-matches with known human diseases (e.g. ClinVar, Orphanet, etc) and
animal models to assist in evidence gathering.

BASIC PROTOCOL 2
CONNECTING A DATABASE TO MATCHMAKER EXCHANGE

If the user has a database to connect to the MME he/she will find the requirements and the
contact email (apimatchmakerexchange.org) by clicking at “I have a database to connect”
(Figure 3).

This protocol will walk you through the main steps to connect an existing genomic and/or
phenotypic database to MME allowing the exchange of data with the other MME databases.

Necessary Resources—The only resource required is an internet-connected computer.

Application programming interface (API)—The databases of the MME communicate
with each other using a common API that exchanges data in JSON. This API is documented
and maintained collaboratively at the MME GitHub repository (https://github.com/gadgh/
mme-apis) by the technical working group.

For a new database to join the MME, there are two main technical steps that must be
undertaken:

1 The database must first implement the MME API. At a high level, connecting a
database to the MME involves exposing an API endpoint “/match” that allows
another MME database to query your database for similar patients. The queried
database replies with a list of other similar patients that it hosts. The algorithm
that decides similarity is defined by the database being queried. A database can
either develop the necessary software to implement the API themselves or use
one of the existing open-source implementations that simplify the process of
connecting a database to the MME. There are currently two portable, open-
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source solutions available: the MME reference server (https://github.com/
MatchmakerExchange/reference-server) and the matchbox system (https://
github.com/macarthur-lab/matchbox). Other open-source implementations of the
MME API can be found here: https://github.com/gadgh/mme-apis/wiki/
Implementations.

2. Once the API is implemented, the database must exchange some basic
information with the other databases it wants to connect to. MME is a peer-to-
peer federated network, where each database connects to two or more other
databases within the network. Because of the sensitivity of the information being
shared, most MME databases require requests from other databases to be
authenticated with a pre-shared key (PSK). These keys are usually shared via
encrypted email messages. This process of connecting to other databases can be
time consuming, but it assures each database full control over who it shares data
with.

COMMENTARY

Background Information

The main evidence to identify novel disease genes associated with rare Mendelian
phenotypes is the identification of other affected individuals with similar phenotype and
variants in the candidate genes. Historically, clinicians and researches have been identifying
these additional cases by personal communication, presentation of abstracts in scientific
meetings, publication of case reports, etc. More recently, the rapid development of
informatics tools has made this process faster and more efficient. Projects such
GeneMatcher, PhenomeCentral, DECIPHER, MyGene2, matchbox, Australian Genomics
Health Alliance Patient Archive, Monarch Initiative and others have allowed the discovery
of many novel disease genes by connecting clinicians, researchers and patients from all
around the world.

MME was created in October 2013 to facilitate the connection among these databases
allowing the users to store their data in one database and query the others without the need
to create multiple accounts and store the same data in more than one database.

Value of federation—A federated model was chosen to support the MME. The federated
architecture provides several benefits to other, more centralized approaches such as:

1 Data locality — each database hosts, maintains ownership and is responsible for
the safekeeping of their own data. It also enables them to comply with any
national or regional restrictions on data storage and sharing;

2. Data privacy — data security and privacy management are not entirely in the
hands of one, centralized database. Each database has full control over which
other databases it wishes to connect to, and what information is exchanged with
each of these other databases;
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3. Network robustness — because there is no central server, there is no single point
of failure for the MME; if one database goes offline, all connections between
other databases will be unaffected;

4, Algorithm development and data maintenance — each database has full
autonomy to develop and evolve their matching algorithms independently. A
federated system also makes it easier to support updates to patient phenotype and
updated genomic interpretations over time.

The federated approach allows each MME database to maintain its autonomy and primary
purpose, while contributing valuable data to the MME and the genomics community. Users
no longer need to submit the same datasets into multiple databases to find matches, and they
will have more options for databases in which to store data, including databases in their own
jurisdiction if certain regulations prohibit data from leaving a region. Also, users may decide
to put some cases into one database and other cases into another database depending on the
focus (clinical and/or data types) of each database (Philippakis et al., 2015).

Consent requirements—The MME consent policy (Informed Consent Policy) can be
found at the web page under OUR RESOURCE LIBRARY (Figure 3). This approach was
developed in collaboration with the Global Alliance for Genomics and Health (GA4GH)
Regulatory and Ethics Working Group (REWG) members and their Consent Task Team and
is detailed in Dyke et al 2017.

The approach has two levels depending on the type of data being deposited in the system as
well as two data types (clinical vs research). This allows patient consent needs to be defined
based on the probability of occurrence and seriousness of potential harm of re-identification
in the matchmaking process as well as the expectations of the patient/study subject. For level
1, when only a candidate gene +/— non-sensitive structured phenotype data are provided,
written patient consent is not required if matching is submitted in support of clinical care
(e.g. a diagnostic clinical exome report with a reported novel candidate gene) given that
matching efforts are consistent with clinical care but may be required for research subjects.
For level 2, when variant-level data and/or sensitive phenotypic data is provided, written
consent is typically required because the likelihood of re-identification and/or the potential
for harm is higher.

Patient use of MME—Although all matchmaker services support the entry of patient data
by clinicians and researchers, two MME databases support direct use of their databases by
patients and their families. These include GeneMatcher and MyGene2, both of which
currently support patient-led matching within their databases (though now not yet across the
MME platform) to help identify other individuals with similar profiles. Patients or family
members should be aware that a health care provider (including the clinical laboratory that
performed the test) may have already created a submission with the same novel disease gene
candidate which could result in a match based on the same patient within a given database.

As of today, the other MME databases do not yet accept queries directly from patients.
Patients or family members wishing to query all MME databases should contact their
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healthcare provider who ordered their testing, to create a submission to allow query across
the entire MME platform.

Critical Parameters

Optimizing for success in matchmaking—To enable the most successful matches and
facilitate efficient follow-up communication after match notifications have been sent by
email, users are encouraged to submit detailed phenotypic and suspected inheritance
information at the initial point of entry of their candidate gene, as well as restrict genes to
highly likely candidates. For example, usually only a single or small number of candidate
genes are submitted per patient/research subject such as those candidate genes in which a
variant arose de novo or has biallelic variants absent from (or extremely rare in) general
population databases or has some functional evidence supporting the gene’s potential role in
disease.

By providing phenotypic data during submission, matches will be ranked with higher scores
based on matching algorithms that incorporate phenotype. And finally, a data depositor may
be more likely to respond to a match notification email if they can immediately see a
phenotypic and inheritance match provided in the notification email.

Troubleshooting

If troubleshooting on how to connect a database to MME, the user should contact us at
api@matchmakerexchange.org.

If troubleshooting on how to find a match in the MME databases, the user should contact the
database where the data are primarily stored.

Anticipated Results

After the submission of a query to one or more of the MME databases the users will receive
an email informing them of the presence or absence of a match in the queried database(s).

If there is currently no match in any of the databases, the user will be notified and the
submission will only be stored in the database from which the query originated, not the
external databases queried. In the future, if the users would like to repeat the query they
would need to send the submission again. In several databases, the users have the option to
automatically resend the data from their submissions to the MME on a periodic basis.

If there is an instant match, all data depositors involved in the match will be notified
according to notification procedures maintained by each database and described in detail
here: http://www.matchmakerexchange.org/assets/files/
MME_Matching_Protocols_and_Notification_Method_2017-04-03.pdf

The email about the match typically includes the information that matched and the email
contact of the users involved. Sometimes a score is included to define the strength of a
match or the relevant rank if multiple cases match. The users contact each other to exchange
additional detailed information about the gene, variant, mode of inheritance, phenotype, etc.
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Time Considerations

When a MME match occurs, the submitters will automatically and immediately (in few
seconds/minutes) receive an email notification.
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© HOW TO GET STAATED - I OUR RESOURCE LIBRARY - % EXCHANGE PARTICIPANTE & CONTACT US

Viatchmaker Exchange

Aa sl RA RA
Figure 1.

Matchmaker Exchange Homepage.
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Figure 2.
Matchmaker exchange overview.
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@ HOW TO GET STARTED - Il OUR RESDURCE LIBRARY - % EXCHANGE PARTICIPANTS

| Fave & case to maich
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Figure 3.
How to get started.
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Types of Data Stored by Each of the Participating Matchmaker Exchange Services

Sarvice Phenotypa Genotype
Condgition Diagnosis Phenctypic  Non-  Gene  Chromosomal Flagged VCF Files
Name Coda Tarms Human 1] Coordinates Candidate of
Madels Varants Equivalent
AGHA Patient nl « J " « e
Archive (Australia)
DECIPHER (LK) « o
Gonahatcher " b4 v v g b
(LSA)
matehbox (USA) v v v
Monarch Initiative v v v
(LSA)
MyGena2 (USA) v v v v v v v
PhenomeCantral v b v v v L v
(Canada)
Figure 4.

Database location and types of data stored by each database.
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: . : Phenotypic
Service Gene |D Diagnosis Code T kg
AGHA Patient Archive v v
(Australia)
v v
DECIPHER (UK}
v v v
GeneMatcher (USA)
v v
matchbox (USA)
v
| Monarch Initiative (USA)
v
MyGene2 (LUSA)
PhenomeCentral v v v
(Canada)
Figureb.

Parameters used for matching and score output.
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Querying Service
AGHA Patient Ph
Responding Service e chii' een DECIPHER  GeneMatcher matchbox MyGene2 c::gr;e
AGHA P'atient_Archive v v v v
(Australia)
v v 0 v
DECIPHER (UK)
1) v v v v
GeneMatcher (USA)
) v v v v
matchbox (USA)
v
Monarch Initative (USA)
1) v v W )
MyGene2 (USA)
v v W v
PhenomeCentral (Canada) ‘

Figure®6.
Matchmaker exchange connections.
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Types of Users

Sarvice Cincians
AGHA Patlent Archive (Australia)
DECIPHER (UK)

GeneMatcher [USA)

matchbax (USA)

Monarch Initiative (USA)

MyGene2 (USA)

s R S SR S R

PhenomeCentral (Canada)

Figure7.
Types of users allowed in each Matchmaker exchange database.
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A GeneMatcher Home - About Publications Statistics - Contact Us Help =

Matching Against Other Submissions

L Match against other GenehMatcher submissions when this submission is saved

L} Match against Matchmaker Exchange repositories when this submission is saved
[ Save this Matchmaker Exchange match and rerun it every month

Matchmaker Exchange Repositories Data Submitted
Australian Genomics Health Alliance MIM phenotype numbers
Broad Matchbox Gene symbols
DECIPHER Genomic locations
MyGene2 Features
PhenomeCentral

You will be notified if there are new matches with other submissions in GeneMatcher, and/ar you can run matches against other
Matchmaker Exchange repositorias.,

O MNote that you need to select Gene symbals and/or Genomic lecations and/or Features to submit to Malchmaker Exchange
repositories.

Save Submission
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Step 3A
Search Features Selected

« HEAD AMD NECX: Eyes > Function > Globe
movements & extra-ocular muscies > Astigmatism +

You Can seiect feptures by nivigatirg the Nierarchy below,
hem wtang the search bax belaw.

OF YOU T S8aT

Seiecting 3 feature from the drop-down menu that « SKELETAL: Arms » Ulna > Other feature > bilateral
acoears wil astomatically seiect & o the Pierarchy agenesis
« SKELETAL: Hands > Digits | Fingers > Qgodactyly +
FITR « SKELETAL: Legs > Fibulse > Other lestune > bilatersl

HEAD AND NECK: Eyes » Function > Globe movements & extra-ocular muscles > Astigmatism

O &) HEAD AND NECK
Abrormal  Normad | Unkmown

0 Head
Abmorrngl  Mormal | Unknown

Q) Face

Abroemal  Mormal | Unknown

& Eyes
Abnormal  Mormal | Unknown

& Function
Abngrmad  Normal | Unknown

& # Globe movemants & extra-ocular muscles
Abnormal eye movemants
¥ Astigmatism

Figure8.

Page 20

Matching OMIM Disorders

47 - ASTIGMATISM
32 - LEBER CONGENITAL AMALROSIS 3; LCAZ
574 - NYSTAGMUS 6, CONGENITAL, X-LINKED;

NYSE
BI7SE0 - SPASTIC ATAXIA 8, AUTOSOMAL
RECESSIVE, WITH HYPOMYELINATING
LPLlsnnun TnARLY: EPANS
}00 DYSTROPHY 8; CORDS
= ET7567 « COHEN-GIBSON SYNDROME, COGIS
+ 500070 - ATAXIA AND POLYNEURDPATHY, ADULT-

How to create a general submission in GeneMatcher. Step 1 - Identify the organism being
investigated. Step 2 - Classify the phenotype being investigated. Step 3 - Give pedigree
information and add the features of the affected family members. Step 4 - Add gene name
information, and variant information. Step 5 - Choose what data to match on.

Step 3A - By clicking at “Add features” the user is taken to a page were features can be

added.
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A GeneMatcher

* Create a new submission

Step 1
Organism

Organism ;

Human [Homa sapiens)

@ Yeu should only smer Human gens identifiers in the Results section.

Step 2

R ]

agr g
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S e S ——p—
ety bt P g P g b e e R S e o 5 e 38

e B gty e S T i

D e e ]

s e s ey -

i f—— o 4 s s @ .t — . —

Step 3

B el

Figure9.

Page 21

Step 4

Rermadtn (Framan genes ondy, MANIWLM OF 10 GENES DMLY

G Wy - Twpeany
Sinct i Bt i |t i i §

ot ot | a4 s e 3
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e

bt e gy
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Step 5

Matching Rules
VA (DT i [— '
Gane wymbal Fi d
Cenamic oatien | - 1
Foardes [re i
Fwwrict matches (o Resasrchens
Haals, Care Providens
Patisres

o m sect o Fastrtng Ui for Other sutermmen 12 Ttch e Btmem
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How to send data from GeneMatcher to other Matchmaker exchange databases.
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& GeneMatcher Home ~ About Publications  Statistics - Contact Us Help ~

View | Event Report | Match Report | Suspend 3 || Delete @l

il

Submission Identification

Identifier :

Reqguired

Submitter email :

Optional,

iy noaded if different f'rom account omail

Submitter first name :

Optional, only neadad If dilferent from account lirst name

Submitter last name :

Optional, only neaded if different from account last name

Submitter institution :

Optional, only neadad if different from account institution,

You need to provide an identifier that uniguely identifies this entry as it will be included in emails that are sent out when a match
is made.

© You should not use any information that could be used to identify the patient or thelr family.

© Only enter the submitter email/namefinstitution if you are entering this data on behalf of someone else
or if an additional person needs to be notified when a match ocours.

Figure 10.
In GeneMatcher, matches are displayed at the Match Report tab.
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Match Event Qutcome:
Select an outcome from one of the sections below:

8 Awaiting outcome report
Phenotype match

Publication

2 w1
T |

Partiad phenotype match

Not a phenotype match

DOefferent inharnlance mode

False positive variant

Variant didn"t segregrate with phenotype
Commonly mutated gene

[ multiple selections can be made in this section )

Same patient

-

Figure11.
Recording the outcome of a match follow up in GeneMatcher.
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€ Administration @ About PhenomeCentral & PhenomeCentral User # Log-out

“s PHENOME
<. CENTRAL

P0O004089
Reported by PhenomeCentral User on 201707/01 16:26 @ Cancel % Delete © More actions v

# »data » PO0O408D OCmate.. v S Bowse. v O IS

This case is owned by & you andis Q matchable . It is shared with i no collaborators I

Consents granted

# | confirm that the data entered in this form corresponds to a real patient. (required)
| confirm that consent has been obtained to share this patient’s genetic sequencing data (e.g., a VCF file) on restricted access databases
| confirm that consent has been obtained to share this patient's medical and famiy history on restricted access databases

Figure 12.
PhenomeCentral users can enable matching over the Matchmaker exchange by checking the

corresponding consent box when creating or editing a patient record.
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Figure 13.

Page 25

4, S i =l ]

Find Matches

T 4%
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s | ) - J

fonfe Sl dan i T —
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T

D ST ASD GESCTTYRD L AT

PhenomeCentral users can find and view matches in other Matchmaker exchange databases
by viewing a patient record, scrolling to the “Matches in partner Matchmaker exchange
databases” section, and clicking “Find matches” next to the desired database (or “Refresh
matches” to send a new request). Matches can then be reviewed and expanded to see a
phenotype and genotype comparison. If the match is promising, the Contact link can be
clicked to send an email to the other researcher or view a webpage with more information.
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overdew  Images[]  Genotype|f]  Phenotpe ]  Assessmentsf]  Karyobpe CaatonsfJ  Contacts

Through Maichmaker Exchange (MME) you can gquery 4 other paent databases for pabents like this one_ based on phanolype and genatype matches. The most similar results from each
dalabase will be listed below

Currently, we query the following catabase (wah maore lo comae)

* PhenomeCentral
« GoneMaicher

o MyGene2

* Broad-seqr

aker Exchange

Figure 14.
Matchmaker exchange tab in a patient record in the DECIPHER database.
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Page 27

Neren b
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MatchMaker Exchange Dashboard
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Figure 15.
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Matchmaker Exchange Dashboard in the MyGene2 database.
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MME

Status: Mot shared - This patient is not shared with MM

Phenotypes
Srare Phenctypes

Diagnoses

Gones

Hotifications

B Recetve emall when s patant s matched in S MAE

Figure 16.
Collaborators of the Broad CMG use the seqr web platform for analysis. matchbox is

embedded within it, and is our bridge to the Matchmaker Exchange. Our collaborators first
annotate phenotypes and candidate genotypes [1], and then select genes and phenotypes to
submit and search with [2]. Then seqr, with the help of matchbox, finds similar patients
globally and summarizes the information [3].
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PhenomeCentral

Patert 1D Overnll matet Oane Match Comnct
Genobatcher

Pover 10 Cremenil match Gena Matsch Contact

Figure 17.
How to send data from Australian Genomics Health Alliance Patient Archive to other

Matchmaker exchange databases.
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Logged n as test@test.com |

Family » 1
Project:
About This Family Analysis Status
AnsisOptiors
Family ID Variants (VCF) Status iz
1 @ Loaded
Search for Causal Variants
‘Tags and Notes For Family: Search for potentially causal variants in this pedigree.
Individual Sex Affected Status Mother Father PhenoTips
NAt675 vile Afected NAts679 NAtse7s
NAL9678 vile Afected
NA19679 Female Unafected

Collaborators of the Broad CMG use the seqr web
platform for analysis. matchbox is embedded
within it, and is our bridge to the Matchmaker
Exchange. Our collaborators first annotate
phenotypes and candidate genotypes [, and
then select genes and phenotypes to submit and
search with [, Then seqr, with the help of
matchbox, finds similar patients globally and
summarizes the information B,

*Please note: data here is for display purposes only

Figure 18.

Page 30

Submit to the Matchmaker Exchange

1 could not find any submissions fror
m d

Geneld Gene symbol Assembly Vari

2]

i like submit-to an search-with i the Matchmaker Exchange

iant Zygosity seqr Tag name Submit
m o @

M Submit

e

:

[T —

Close
-

Family» 1 [3]
et
About Tis Famiy

Family 1D
1

Sex Affected status

Individual * Irrelevant  Flagged  Wascontacted  Contacted  Genes  Phenotypes  Score  Contactname  ContactURL  Comments

Display of Matchmaker exchange matches in the Australian Genomics Health Alliance

Patient Archive.
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