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4. Databasing & Biobanking – cell line 
immortalization and banking, population controls 

5. Genetic & Statistical Analysis - project design, 
statistical genetics, microarray analysis, pathway analysis 

6. Informatics – project consultation, sophisticated project 
design supporting NGS sequencing analysis 

 
 

1. DNA Sequencing & Synthesis -  including 
NGS (Illumina HiSeq, 5 SOLiD, Roche 454), capillary, IDT 
portal, modified oligos, HPLC purification 

2. Gene Expression & Microarray - 
Affymetrix, Agilent, Illumina; genotyping, SNP/CNV, 
expression, tiling 

3. Cytogenomics & Genome Resources - 
karyotyping/SKY, FISH mapping, probe labeling, cDNA and 
clone libraries 

- Services - 

   The Centre for Applied Genomics (TCAG) 
     Genome Canada Science & Innovation Centre 

More than 1,600 laboratories worldwide have used TCAG services for research 
in human and animal health, plant/forestry  genomics and environment. 
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The *New* DGV 
http://dgvbeta.tcag.ca/dgv/app/home 

 The Database of Genomic Variants (DGV) has been working in partnership 
with the new database archives (DGVa and dbVar).  

 In 2008, a collaboration betweenTCAG and EMBL-EBI, was established to 
collect, organize and curate genome-wide information on copy number 
variation.  The goal was to expand the data curation capabilities to 
accommodate higher resolution array and sequencing data. 
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DGV Usage 

 



Church DM et. al. Nat Genet. 2010 Oct;42(10):813-4 

Public data archives for genomic  
structural variation 



Data Flow Diagram 



Data Model/Definitions 



                                           
Aims of DGV 

 
 

 To provide information about genomic 
variants identified in control samples 
 

 To serve as a resource to both clinical and 
research labs 
 

 To show variation in genomic context in a 
simple genome browser 
 

 To transparently provide access to underlying 
source data (downloadable) 
 

 To be publicly available at no cost 
 



                                   Database Content 
 

 The majority of data sets in DGV are from five 
different types of studies: 
 

 Array based comparative genomic 
hybridization (CGH) and comparative 
intensity analysis (SNP/CNV arrays) 

 Identification of deletions based on statistical 
analysis of SNP data 

 Clone end sequence mapping 
 Sequence trace mapping 
 Next generation sequencing approaches 

(NGS) 
 
 



What is new in the *New* DGV 

 Eight new studies added 
 New genome browser 
 New query tool 
 New database schema/backend 
 New servers to improve speed/performance 

 
 Why have we launched the new DGV as a 

BETA site? 



New Studies Added 

Author/Study Year PubmedID Sample Size Variant Count Study Accession 

Durbin_et_al 2010 PubMedID=20981092 4719 212777 estd59 

Perry et al 2008b 2008b PubMedID=18775914 62 791 nstd8 

Kidd et al 2010b 2010b PubMedID=21111241 9 1167 nstd47 

Teague et al 2010 PubMedID=20534489 4 4205 nstd49 

Wilson et al 2010 PubMedID=21212237 1 2642 nstd50 

Kidd et al 2010 PubMedID=20440878 9 9825 nstd35 

Schuster et a 2010 PubMedID=20164927 1 187 nstd39 

Alkan et al 2009 PubMedID=19718026 3 226 nstd31 
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DGV Beta Home Page  
http://dgvbeta.tcag.ca/dgv/app/home 









Points of Entry into the Database 

Search by 
landmark or  
genomic feature 

Enter the Genome Browser 

Search using the Query Tool 
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Genome Browser 
Many features of the genome browser are the same, with some functional differences 
and some new tools/options. 



Genome Browser Track Options 



Genome Browser Track Options 



nstd45 
Study type: Curated 
Submitter: ISCA Consortium  
International Standard Cytogenetic Array Consortium Curated Dataset 
PubMed: ISCA - Curated 2011 
Name: ISCA curated clinically relevant regions for cytogenetic testing 
Description: 
Annotated clinically relevant regions used in interpretation of cytogenetic testing 
Size: 57 (sample data not available) 
Subject Phenotype(s): Developmental Delay and additional significant developmental and 
morphological phenotypes referred for genetic testing 
 

nstd37 
Study type: Case-Set 
Submitter: ISCA Consortium  
Description: 
International Standard Cytogenetic Array Consortium 
PubMed: ISCA 2011 
dbGaP: To gain access to subject level data, see dbGaP.  (dbGap release date: June 2011) Name: 
Clinical_cytogenetic_testing_referral (All) 
All patients referred for cytogenetic testing due to clinical phenotypes 
Size: 7605 (sample data available via dbGaP) 
Subject Phenotype(s): Dev. Delay, or other clinically referred phenotypes 
 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=21844811�
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=21844811�
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=21844811�
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=21844811�
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=20466091�
http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000201.v1.p1�
http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000201.v1.p1�


Genome Browser Track Options 



Genome Browser Track Options 

Minimize the track 

Close the track. 
Save the data from this track 
This allows the user to download or save the underlying 
data as FASTA, GFF or GenBank format.  
User may select the region displayed in the window, 
the whole chromosome or genome wide. 

Displays information about the data 
In the track. 

Allows users to change how the data 
are displayed. 



Change Display 

Save the Data 





Genome Browser Navigation Options 

1. Click and drag on the chromosome to select a particular region 

2. Click and drag on the genomic position bar to zoom in or centre on a region of interest.  



Genome Browser Visualization Options 
To highlight a region of interest in the browser, select the Preferences tab, and add the 
target region into this box. 

The region will appear as a shaded grey box as seen below. 



Genome Browser Visualization Options 



DGV Genomic Variant Data 

 We have a total of 275,536 sample level variants and 
137,493 merged variants in DGV from 37 different 
studies from a total of 5,709 samples. 

 We have both the original and new data displayed as 
separate tracks for completeness and to allow users to 
compare/contrast the entries in both. We have 
maintained active links to the old DGV as well.. 

 The underlying supporting variants are also displayed in 
a separate track so users can visualize the contributing 
variants which comprise the merged calls. 

 Variant types now include Inversions, CNV and 
Other/Complex. Variant subtypes are used to describe 
gain/loss/insertion/deletion. 

 DGV now contains variants that are 50bp and larger 
and no longer differentiate InDels and CNVs. 
 



DGV Genomic Variant Data 
The original (DGV Version 1) and new DGV structural variation data are  included and  
displayed for comparison. 





There are a few different types if images and different colours used to display  
structural variants in the genome browser.  



Applying Filters to DGV Variants 



DGV Supporting Variant Data 
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The Query Tool 



Introduction to the Query Tool 



Introduction to the Query Tool (2) 



Query Tool Functionality 

Use ~ to perform a wildcard search 

Use the “+” button to add additional terms 
Use the “-” button to remove search terms 



Query Tool 
Users can save, copy or  
print the output 
using these options. 
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Examples of Common Searches 

•There are a few common types of searches that individuals may use to query or 
search the database. 
 
• Extract only variants detected in a specific population (CEU) 
• Identifying which studies have detected variants in a specific individual (NA15510) 
• Find variants located in a specific region/locus of interest. 
• Locate which studies and which variants are derived from HapMap samples. 
• Search for variants that were detected using a sequencing based approach. 
 
 
 



Example One 
Search by sample name: NA15510 

Select the common reference sample NA15510 using external sample ID and filter. 
-Results returned include a list of all the studies that have used this sample 
-Select the variants tab to get a list of all variants detected in NA15510 

 



 

Example One (continued) 

We now have a list of variants for NA15510 detected in multiple studies. 
 
 

 



Example Two: 
Search for variants in a defined region 

Compare a list of variants in DGV to a region defined in your study or in a clinical array report. 
-Can obtain a list of all variants across studies that fall within a defined region 
-Can use this for classifying potential rare/de-novo variants, or as evidence to suggest your 
variant of interest may or may not be pathogenic. 
(Note: it is very important to only use DGV data as a guide. The content is still limited and 
should not replace proper experimental controls.) 
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Summary/Questions 
 Launched a fully integrated, accessioned 

and archived database with several new 
studies including the 1,000 Genomes. 

 Introduced a new genome browser and 
implemented an interactive query tool for 
improved access to the data. 

 Improved the performance and function 
of the database, while maintaining the 
user-friendly interface and community 
database design. 



DGV Inter-Operates With Other Genome Databases 
 

 Other sites displaying data from DGV: 
 
DECIPHER 
 
Ensembl 
 
UCSC 
 
HapMap 
 
 
GeneCards 
 



Help and Support 
http://dgvbeta.tcag.ca/dgv/app/contacts 
 

If you have any questions while using the DGV beta site, or if you notice any 
errors or bugs in the database, please contact the DGV Team at your earliest 
convenience. 
 
Email: dgv-contact@sickkids.ca 
 
If you would like to receive updates and notifications about DGV, please sign up 
for our newsletter 

Thank you for taking the time to participate in the webinar today, your support and 
feedback is greatly appreciated. 
 
Sincerely, 
The DGV Team 
 

DGV Website: http://dgvbeta.tcag.ca/dgv/app/home 

http://dgvbeta.tcag.ca/dgv/app/contacts�
mailto:dgv-contact@sickkids.ca�
mailto:dgv-contact@sickkids.ca�
mailto:dgv-contact@sickkids.ca�
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