
stating major reasons for the variant classification. Such asser-
tions must be reconciled with any applicable patient phenotypes,
and additional supporting evidence may be added if variants in
a gene have not been previously reported.

Currently, the VAT works as an excel spreadsheet. Our bio-
informatic and other technical staff are in the process of auto-
mating the VAT and implementing it to be coupled with
GeneInsight in subsequent versioned releases such that add-
itional variant information will be available directly through
GeneInsight.

Aim 2 of the project seeks to capture variant data from
Canadian laboratories, including structural data and sequence
variants, and phenotypical and clinical information of all kinds,
including from patient files, research studies and family histor-
ies. Rather than creating new software, the GeneInsight applica-
tion was chosen for its ability to capture and share variant data
so that resources could be directed towards addressing the
primary needs of the Canadian genetics community. A full list
of variant data fields for capture from participating laboratory
can be found on the web (http://opengenetics.ca/communities/
policiesguidelines; see online supplementary appendix 2).

A key consideration for the project work plan was ensuring
that during data submission, a common, standardised set of pro-
cedures, nomenclatures and annotations was used. This require-
ment reflects the long-term objective of the project to eliminate
the many structural discrepancies between existing databases.
Each laboratory database is unique in its use of database soft-
ware and field names for variant information. In addition,
laboratories have different systems in place for the integration of
their database with their specific Laboratory Information System
or patient Electronic Medical Record(s). For example, variant
classification, interpretation, classification date, patients and
families tested, may be stored in one laboratory database system
while other details remain strictly within the patient report
within the Laboratory Information System.

To further the standardisation of collecting variant informa-
tion, the Disease Ontology14 was chosen to be the standard
disease collection system in the COGR database. All clinically
significant variants are linked to a disease listed in Disease
Ontology as to avoid redundant disease naming, for example,
‘glycogen storage disease type II’ versus ‘Pompe disease’.

The COGR will automate the process of data reformatting
and uploading to ensure that each institution’s instance of the

COGR database is up-to-date, especially when it is not used as
the laboratory’s system of record for variant information.
Custom scripts are being developed so that variant data can be
routinely and automatically transferred from individual labora-
tories’ systems to the COGR with minimal manual effort while
validating the information and ensuring the proper disease
ontology data is included (Schematic: figure 4).

The project is being developed based on the understanding
that access will eventually be granted to several different cat-
egories of end users, among them research scientists, attending
physicians, clinical geneticists, patient advocacy groups and
patients, with differing levels of detail and complexity provided
to laboratory personnel than to patients. Aim 3 will be com-
pleted in due course as more laboratory data has been
assembled.

Analyses of variant data being shared by participating labora-
tories are done on a monthly basis. Variants identified by more
than one laboratory are compared to determine concordance
versus discordance among the various categories. Under discus-
sion is how the COGR will handle discordant interpretations
between sites. Considerations include having a working group
or committee look over discordances or a notification based
system that facilitates site-specific based review of the variant to
resolve discrepancies.

The COGR project is not the first initiative that has attempted
to create database resources for clinical molecular genetics with
greater consistency and potential for collaboration. However,
COGR differs from other efforts like the HGMD and locus spe-
cific mutation databases (LSDBs) in several ways. Unlike other
databases, it will allow sharing between genetic specialists who
will have the ability to monitor and update new information as
it becomes available. Further, the consensus variant-level infor-
mation will be made available to many different groups and
individuals with an interest in clinical genetics without any asso-
ciated cost. The database was also designed to accept informa-
tion from many different sources such as from new research
findings and has advanced capabilities including the ability to
link genes to disease and DNA variants to drug response. As
described above, the COGR features a VAT designed to help
scientists interpret variants, a task becoming increasingly time-
consuming as the use of new sequencing technologies becomes
standard in clinical laboratories. The COGR database will not
be merely a static record but a highly functional working

Figure 4 Schematic of data
uploading from laboratory databases
and/or laboratory information system
(LIS)/electronic medical system (EMS)
databases into GeneInsight. Custom
scripts may be used to facilitate
uploading. Variant data, specific to
each laboratory, can also be
downloaded from GeneInsight directly
for analysis purposes.
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resource featuring attribution of variant data, tracking and ver-
sioning of information, an advanced hierarchical approval
system, and consensus agreement system for variant interpreta-
tions, all while being able to maintain individual lab
interpretations.

The COGR is collaborating with similar international efforts.
The Clinical Genome Resource (ClinGen), is one such effort
and is aimed at sharing and evaluating genomic variants and
disease associations (http://clinicalgenome.org; http://www.nih.
gov/news/health/sep2013/nhgri-25.htm). The ClinGen project
includes the ClinVar database (http://www.ncbi.nlm.nih.gov/
clinvar), operated by the National Center for Biotechnology
Information as their depository of record. To date, over
139 000 variants have been deposited into ClinVar by over 288
laboratories and consortia (numbers as of 06 Mar 2015, http://
www.ncbi.nlm.nih.gov/clinvar/submitters). As with the COGR
project, the overall goal is to amass existing information spread
across multiple sources and combine them in a single common
resource so that all the scientific and clinical information con-
tained therein can be shared with all potential users.
Collaborations with the ClinGen project are inherently linked
with the GeneInsight platform, which allows for direct access to
the ClinVar database. At this point in time, the COGR is not yet
uploading consensus variant data to ClinVar but can facilitate
the upload process for individual laboratories. Once the COGR
consensus database is firmly established, discussion will take
place to decide what variant information will be pushed to
other sources.

Like ClinGen, the HVP is another collaboration within the
clinical genetics community aimed to improve international col-
laboration.10 The organisation’s focus is bringing together
‘local’ variant databases by creating standards and guidelines for
genetic interpretations globally. Much like the COGR, the HVP
puts emphasis on the standardisation of genetic variant inter-
pretation across different laboratories, but at the international
level. COGR has taken a grass-roots approach and will first
standardise variant information at the national level, in order to
better facilitate the entry of Canadian genetic information into
the international community. As the first Canadian initiative for
the sharing and standardisation of genetic variant information
and the interim Canadian node for the HVP, COGR will play an
active role in how data generated in Canada is shared with the
international community.

As of April 2014, the COGR became a founding member of
VariantWire, a clinical consortium of clinical laboratories across
the USA and Canada that are sharing human genetic variant
data in real time via the GeneInsight platform. Members of the
COGR have the option to apply to and join the VariantWire
network, and indeed multiple laboratories have already done so.

COGR will continue to collaborate with other established
international projects and make these resources available to
others in the clinical genetics field. In this way, the COGR initia-
tive will contribute to the understanding of clinical genetic
information and help facilitate integration of genomics into
healthcare.

Summary
The COGR project aims to amalgamate existing variant data from
individual clinical genetic laboratories across Canada into a centra-
lised repository for the purposes of sharing and collaboration. By
pooling variant information currently stored in individual clinical
laboratories, the interpretation of human genetic variants can be
made more clinically useful. There are many obstacles when
sharing genetic variant information between different laboratories,

including lack of a standardised variant classification system and
differences in clinical reporting protocols. The COGR seeks to
resolve these issues in three steps. First, to resolve differences in
variant classification, a standardised VATwas developed and made
freely available to all participating laboratories. Second, to bring
genetic data from different laboratories together and facilitate the
sharing process, a web-based instance of the GeneInsight platform
was provided to all participating laboratories, making inherent use
of its structure and sharing capabilities. Finally, using the shared
data from participating laboratories, the project will create a pub-
licly available repository of consensus interpretations for variants,
including their classifications and implications for disease. In this
way, consensus variant data that has been approved by different
institutions in Canada will be presented to stakeholders at an
appropriately detailed level. The COGR endeavours to serve as a
focal point for the collaboration of Canadian laboratories with
themselves and other countries in the development of tools and
methods that leverage laboratory data in diagnosing, managing
and treating genetic diseases. As more laboratories worldwide
share data, knowledge will improve and ultimately lead to better
patient care.
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Rules for Data Use 
1. You may not upload specific patient identifying information into the system. You may 

upload (or have uploaded for you) any data relating to the “Aggregate Variant-Level 

Data Fields” indicated below. 

2. Data from other laboratories on the network cannot be used for research or publication 

without prior permission from the laboratory owning the data (see below section on 

‘variant data access’). This includes use of datasets that originated from other 

laboratories even if currently housed in a single lab. 

3. Any publications that result from knowledge/data shared through the COGR will 

acknowledge COGR in their publication. 

Variant Data Access 

 We will allow participating laboratories to initially upload their variant classifications 

into the system without turning on the sharing mechanism. This means that variant data 

will not be shared by them or with them until the laboratory has indicated their 

willingness to share data. 

 We intend to support programmatic access for all variant classifications (without text-

based interpretation summaries) so that labs can integrate this information into their 

bioinformatic pipelines. Laboratories will only have access to their own data and to the 

consensus data of the centralized COGR instance. A comprehensive list of shared data 

points is located below under “Aggregate Variant-Level Data Fields”. 

 Each laboratory retains rights to their own data and this data can only be accessed and 

downloaded by authorized users within that laboratory. Data uploaded to the COGR’s 

centralized repository is automatically attributed to the contributing laboratory.  If you 

choose to share your data with the COGR network, your variant level data can be 

viewed by other  laboratories on a variant by variant basis. Individual laboratories can 

only download their own variant datasets and not variant data from other sharing 

laboratories. This function exists to discourage the download of other laboratories 

datasets without authorization, i.e., no bulk downloading (aka. ‘leaching’) of data from 

other members is allowed.. If members are found to try and exploit data and the 

principles of the COGR initiative, the members will be warned, censured and if 

necessary asked to leave. 

 Variant consensus data (decided on by consensus workgroup meetings), will be made 

available for use by consortium members through the ‘consensus’ COGR instance. This 

consensus variant data will be made available to patient advocacy groups in an 
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aggregated form on the COGR website (www.opengenetics.ca). Specific laboratory 

related data or other information will not be made available to the broader community. 

 Variant interpretation summaries must be viewed manually through the user interface. 

Each laboratory must make a variant by variant decision whether to “promote” another 

laboratories variant interpretation and make it their own. The purpose of this rule is to 

discourage wholesale copying of another laboratory’s knowledge base. Each laboratory 

must review and accept other laboratory interpretations before incorporating them into 

their own knowledgebase. 

 Rules for use: It is acceptable to bring in and use (with or without modification) variant 

interpretation summaries from clinical reports without acknowledging interpretation 

history. However, other uses require permission (e.g., publications, abstracts, third party 

sharing). The system will track importation of variant interpretation summaries. Note: If 

several labs contribute to a variant interpretation, all can claim full ownership. A future 

enhancement will show better visibility of the complete audit trail of a variant’s 

interpretive history. 

 It is recommended that if a lab uses any networked data to inform their own 

interpretation they should annotate what date and from what lab they imported the 

data. 

 You may withdraw from the collaboration and have your variant data removed from the 

system at any time. To withdraw from the consortium you can do so by notifying the 

COGR management team. Any variant information that is shared and used to form a 

consensus variant interpretation will remain part of the COGR consortium. 

 If a lab leaves the network, it is acceptable for them to maintain information on the 

variants they created or reported using the system, but other information (e.g., 

interpretation/classifications on non-reported variants) from the network must be 

removed/destroyed. It is the labs decision whether they would like to have their data 

removed from the network or if they would like to leave their data in the network with a 

note that this variant will no longer be updated. 

 In the event the COGR Consortium is terminated, a ‘data migration’ plan will be 

formulated by discussion. This will guide the preservation of the consensus data and 

data already in the public domain for future use by the broader community. Members 

will be able to download their data without restriction and assistance offered with bulk 

extraction from the individual member’s instances if needed. 

 Future builds of GeneInsight will enable individual laboratory variant data or COGR 

consensus variant data to be pushed to ClinVar or other public databases by agreement 

of the data owners. 
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Aggregate Variant-Level Data Fields Shared among Network 

 Alias(es) 

 Allele name 

 Amino Acid change 

 Amino Acid change type 

 DNA change 

 DNA change type 

 Compound type (in cis, in trans) 

 Gene Region 

 Transcript ID 

 Alignment(s) (all validated alignments from source) 
o Genome build name 
o Start and End positions 
o Wild type sequence 
o Variant sequence 

 Nested variant(s) (if parent variant is compound) 
o Same as variant info, but without interpretation revisions 

 Reference(s) 

 Abstract 

 Comments 

 Author 

 Journal Details 

 Publication Year 

 Source (Identifier/Type) 

 Title 

 URL (if type is URL) 

 Gene Identifier (first Gene Identifier with a code system associated to the variant’s 
gene) 

 External ID (A unique identifier which makes the record of that variant within a certain 
lab totally unique) 

 Report Allele Name 

 Report DNA Change 

 Report AA Change 

 Splicing Impact (if available) 

 dbSNP ID 

 # of Families 

 # of Reports 

 Source (ID/Name) (Modifiable fields that are intended to record the source of the 
variant information when it was originally entered. Typically this would be a database 
[e.g., COSMIC, dbSNP, CardioGenomics] and the identifier assigned to the variant in that 
database) 

 Current Interpretation Revision Approval 
o Note 1: If variant currently has a proposed interpretation (i.e. has not been 

approved) only the date & time of the proposal will be displayed. 
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o Note 2: Depending on the configuration of the receiving instance, only 
interpretations related to existing diseases in the receiving instance are 
processed. 

o Content Approval (by User, on Date) 
o Approval (by User, on Date) 
o Reason for Update 
o (For each interpretation) 

 Category Type (Med Sig, Unk. Sig, Incidental) 
 Category Code 
 Inheritance 
 Interpretation Text 
 List of Disease Codes (if applicable) 

Working Groups 

 Will be comprised of representatives from the participating COGR laboratories. 

 Methods for evaluating discrepant variant classifications for each disease areas are 

currently under discussion. Either working groups or individual laboratories will be 

involved in resolving discrepant variants interpretations that can be shared with the 

broader community. 

Objectives of Working Groups 

 To provide guidance and recommendations leveraging the COGR and other national 

clinical genomics efforts/initiatives to support and advance genetic-based medicine 

through better clinical interpretations. 

 To assist in developing overall strategy for the adoption and use of variant knowledge to 

drive/support high quality, reliability, and efficiency of clinical reporting. 

 Stimulate concept development among thought leaders and enable dissemination of 

innovative approaches for the benefit of the COGR members and ultimately to the 

broader clinical genetics community. 

Process for Resolving Governance Issues 

 It is possible that governance issues could arise concerning differences of opinion on 

which laboratories to admit to the network, whether laboratories are adhering to these 

guidelines or whether there is a need for new guidelines. Should this occur, the COGR 

PIs will circulate a proposal for resolving the issue. Comments will be solicited and used 

to refine the proposal. If there is consensus on the proposal it will be adopted. If there is 

not consensus, the COGR PIs will make a decision. However, each member laboratory 

will always have the option of discontinuing sharing with any other member. They can 

choose to exercise this option if needed as a result of one of these decisions. 



1 of 19

Canadian Open Genetics Repository (COGR) 

1. A2) Are you a lab director?

 
Response 

Percent

Response 

Count

Yes 61.3% 19

No 38.7% 12

  answered question 31

  skipped question 1

2. A3) Is your laboratory certified for clinical diagnostic testing services?

 
Response 

Percent

Response 

Count

Yes 80.8% 21

No 19.2% 5

  answered question 26

  skipped question 6

3. A4) Does your laboratory conduct genetic testing for research purposes?

 
Response 

Percent

Response 

Count

Yes 57.7% 15

No 42.3% 11

  answered question 26

  skipped question 6
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4. A5) Are you a practicing clinician who orders testing or otherwise utilizes the services of 

a clinical genetic testing lab?

 
Response 

Percent

Response 

Count

Yes 24.1% 7

No 75.9% 22

  answered question 29

  skipped question 3

5. A6) Are you a genetic counsellor or other healthcare provider who works in a clinic that 

sees patients and orders diagnostic genetic testing?

 
Response 

Percent

Response 

Count

Yes 24.1% 7

No 75.9% 22

  answered question 29

  skipped question 3
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6. B6) Which of the following represent concerns for data submission? Check all that apply.

 
Response 

Percent

Response 

Count

Attribution must be provided for 

each variant submitted.
45.8% 11

All links to patient data must be 

removed.
87.5% 21

My staff will require some training 

in the transfer procedures.
75.0% 18

Any incremental lab costs we incur 

must be approved or recovered.
70.8% 17

The study team would need to 

provide assistance in the process.
66.7% 16

  answered question 24

  skipped question 8
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7. B7) How do you envisage your laboratory or clinic will use the database as described 

above? (Check all that apply):

 
Response 

Percent

Response 

Count

Refer to the knowledge base to 

see if there is a consensus about 

variant classification relative to a 

particular disease

92.6% 25

Refer to the knowledge base to see 

how individual labs interpret 

variants

74.1% 20

Use information from other labs to 

provide interpretation of a variant 

identified in your lab

77.8% 21

Use information from the database 

to provide better advice to your 

patients

63.0% 17

Use the database to identify genes 

reported to be associated with a 

particular disease by individual 

laboratories

63.0% 17

Will not use this database   0.0% 0

Other   0.0% 0

  answered question 27

  skipped question 5
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29. C23) Do you maintain a database that tracks the number of clinical reports or 

individuals associated with a particular variant?

 
Response 

Percent

Response 

Count

Yes 68.2% 15

No 27.3% 6

Dont' know 4.5% 1

  answered question 22

  skipped question 10

30. C24) Do you maintain a database that tracks the number of families associated with a 

particular variant?

 
Response 

Percent

Response 

Count

Yes 54.5% 12

No 45.5% 10

  answered question 22

  skipped question 10

31. C25) Does your laboratory track new knowledge from the literature about the 

association of genes with different diseases for genes where disease causality may not 

have been firmly established? E.g. Association of MYH6 variants with cardiomyopathy 

(limited data) vs known relationship of MYH7 with cardiomyopathy.

 
Response 

Percent

Response 

Count

Yes 30.0% 6

No 70.0% 14

  answered question 20

  skipped question 12
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32. C26) What is your policy for reassessment of variants?

 
Response 

Percent

Response 

Count

(1) Reassess every variant at a 

routine frequency regardless of 

identification in additional patients

  0.0% 0

(2) Reassess variants every time 

they are seen in a new patient
65.0% 13

(3) Reassess variants if seen in a 

new patient and have not be 

assessed within a set period

30.0% 6

(4) Do not reassess the 

pathogenicity of variants
5.0% 1

If you selected (1) or (3), indicate time period between assessments. 

 
5

  answered question 20

  skipped question 12
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33. C27) What do you do when a previously reported variant changes categories? (Check 

all that apply):

 
Response 

Percent

Response 

Count

Amend and report out all cases with 

this variant
15.0% 3

Report out and amend current case 

only
25.0% 5

Call each clinician who has a 

patient with this variant
5.0% 1

Send an email to each clinician who 

has a patient with this variant
5.0% 1

Automatically alert clinicians via 

other electronic communication
5.0% 1

We do not re-contact clinicians 

or patients but they may contact 

us to obtain an update on a 

given variant

65.0% 13

Not applicable. We do not reassess 

variants
10.0% 2

  answered question 20

  skipped question 12



19 of 19

34. D2) There are several options for loading variant-level information into GeneInsight. All 

of these options would enable each lab or end-user to input micro-attribution of variant-

level information. Of the following options, please select all that you would be likely to 

choose:

 
Response 

Percent

Response 

Count

I can provide variant-level 

information in a common format for 

batch upload.

38.9% 7

I need assistance extracting 

variant information and saving it 

in a common format for batch 

upload.

55.6% 10

In addition to batch uploads, I would 

like to manually edit individual 

variant interpretations from my 

laboratory within the centralized 

GeneInsight database.

50.0% 9

I would like GeneInsight to be more 

directly integrated into my lab 

and/or be the database for my lab’s 

internal variant classifications.

33.3% 6

I annotate and store variants in 

Alamut and would like to use this 

software for batch upload and/or 

for submitting my variants 

individually.

33.3% 6

  answered question 18

  skipped question 14


