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Gene variant databases
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sharing information 
( LSDBs )
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My affiliations
get all variants/consequences 

found easily accessible

standards for variant 
description and databases

software for web- 
based gene databases
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DNA diagnostics
..is based on 

SHARING what we know on the relation 
between variants in genes & phenotypes 

without sharing,  no DNA diagnostics 

..do we share ? 
..are databases supported ?
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DNA diagnostics
• the work 

    
analyse sample (sequence) 
identify variants 

check what others found 
draw initial conclusion 
..perform additional experiments 

RNA, protein, cells, computational, animal model, .. 
plan to publish results 

share with colleagues  >  submit to database
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DNA diagnostics
• the work 

    
analyse sample (sequence) 
identify variants 

share with colleagues  >  submit to database 

check what others found 
draw initial conclusion 
..perform additional experiments 

RNA, protein, cells, computational, animal model, .. 
plan to publish results 

It seems so simple...
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Example

found in diagnosis
prenatal 
at risk family for DMD 
no definite diagnosis

found in diagnosis
WES, trio analysis 
male parent 
45y,  healthy

you may have life saving information,
do you realize this??

DMD gene

 c.5859C>T  r.(?)  p(Ser1953=)
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Paper piles

©Johan vd Leij

my data ©John Burn
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...privacy

...we have identified a variant in 
this gene in a patient with a 

certain phenotype. 

For privacy reasons we are not 
able to share more information. 

For details please contact us.

LMNA : c.?
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VUS

Variant of Unsufficient Sharing
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Organisations
• HVP  &  HGVS 

Human Variome Project 
Human Genome Variation Society 
         umbrella organisations promoting collecting 
         genome variation & establishing standards 

• GA4GH 
Global Alliance for Genomics and Health 
         recent initiative, similar goals 
         active on many aspects 
         

• EBI  &  NCBI 
reference sequences 
genome browsers 
variant databases
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Databases require?
• standard to describe phenotypes 

HPO  (Human Phenotype Ontology) 
   
   

• standard to describe variants in DNA 
HGVS nomenclature 
   
   

• databases 
sharing information
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DNA variant DBs
• central databases 

HGMD 
lists first published report  >  no frequencies 
pathogenic only   ( most ) 

OMIM 
list firsts report(s) & some interesting cases 

dbSNP,  EVA 
all variants  (originally mainly non pathogenic) 

many others 
COSMIC,  DBVar,  Decipher,  ... 

• gene variant databases 
all details per gene 
all variants 
unpublished data from direct DB submission

inch deep, mile wide

inch wide, mile deep
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Other databases



gene disease 
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OMIM
records on phenotypes & genes 
focus on disease & phenotype 

not standardised (no HPO) 

some pathogenic variants 
first paper(s) 
then some interesting & peculiar cases 

HGVS description not used

A hit usually means "affects function"
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Definition
Locus Specific DataBase ( LSDB ) 

A listing of sequence variants in a specific gene 
causing a Mendelian disorder or a change in 
phenotype, curated by an expert in that gene

( gene variant database )
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LSDBs
• gene variant databases  (LSDBs) 

use HGVS description variants 
link to other relevant sources 
store ALL variants 

from publications  AND  direct submissions 
detailed phenotype data  (...often limited) 
active curator searching,  asking,  adding,  ... 

variable formats / quality / updating 

A hit means data on consequences for function 
are available 

...but not a DB for all genes
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Is there a DB?

 TP53.variome.org

2 second acknowledgement

try 
GeneSymbol .variome.org

 always a hit in 
LOVD and ClinVar

 when not ...?
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Collaboration

collaboration initiated,  exchange data

approaching other databases to merge their data
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MY

 244 variants

 46 submissions

xx.LOVD.org 
xx  =  country code

Your country ?
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SG

 78 variants
 18 submissions

xx.LOVD.org 
xx  =  country code

Your country ?
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MY

 4182 variants

 928 submissions

xx.LOVD.org 
xx  =  country code

Your country ?
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LSDB-in-a-Box
• software 

Open Source,  platform independent 
freely available    > http:// www.LOVD.nl 
follows existing HGVS guidelines 

LSDB content,  description of variants 

• fully WWW-based 
display of data 
data management 

access levels incl. manager, curator, submitter 

• runs on any platform 
laptop / PC,  intranet,  internet 

• make any database 
pre-programmed for DNA / RNA / protein

©Ivo Fokkema

free hosting 
on Leiden servers
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LOVD connections

.nl

contact through central site 
LSDB list,  web service  (exome queries)

data flow 
lab  >  gene variant database  >  central repository

( can be country nodes )



Human and Clinical Genetics © JT den Dunnen

LOVDs world-wide
Aug. 
2018
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Query all LOVDs

using a position

using a range

LOVDs have an API
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Beacons

there are simply toooooo 
many databases
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GA4GH BRCA
brcaexchange.org
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LOVD home
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LOVD to genome

CAPN3
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Genome browsers
genome browsers start to accept  
HGVS descriptions 
immediately jumping to position/change in genome 
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LOVD access levelsvisitor

submitter

curator

DB manager

collaborator

colleague
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Show your data



4 databases in 1
• Individuals 

details on the Individual 
fields fixed per database installation 

• Phenotypes 
details on Phenotype(s) per Individual 

one Individual can have several Phenotypes 
fields variable per Phenotype 
    

• Screenings 
details on Screening(s) performed 
 fields fixed per database installation 

• Variants  
details on Variant(s) identified 
fields variable per Gene

© JT den Dunnen



4 in 1:  Individual

© JT den Dunnen



4 in 1:  Phenotype

© JT den Dunnen

HPO 

HP: 
-HP: 
?HP:
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LOVD data growtha
links to files   
 - internet 
 - local



4 in 1:  Screening

© JT den Dunnen



4 in 1:  Variants

© JT den Dunnen



1 individual / many variants

© JT den Dunnen
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Databases and RNA

( J
un

e 
20

14
 )

RNA ?



Human and Clinical Genetics © JT den Dunnen

ClinVar DMD
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LOVD DMD
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LOVD and RNA
POMGNT1 database
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In vitro record

BRCA1 variants tested in in vitro
functional assays
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SUMMARY record

ENIGMA variant interpretation committee
( BRCA associated or not, 5 classes )



CLASSIFICATION record

© JT den Dunnen

VKGL initiative

no data on 
 Individual 
(disease)

Dutch clinical labs sharing all 
variants and their classification



VKGL initiative

© JT den Dunnen



VKGL initiative

© JT den Dunnen

Dutch clinical labs sharing all variants 
and their consensus classification

public: 28,122 total: 105,780

1139 variants no consensus 
29 variants opposite classification



Human and Clinical Genetics © JT den Dunnen

Minimal reporting

variant  +  contact details
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How improve sharing?
• ...make variant submission obligatory 

for publication 

for approved grants 

for clinical lab 
as part of QC 
to get accreditation 

...to get a sample sequenced 

               + QC standards for LSDBs
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Journals

• Human Mutation 
first to demand using HGVS nomenclature 
first to demand database submission 
     before accepting a paper for publication 

• European Journal of Human Genetics 
demanding HGVS nomenclature & DB submission 
...and checking every paper !!

collaboration with
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Adopt a gene !

become a
foster parent

database curator

                                 CV

Curator for the ... gene variant database.

many orphan genes
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Cartoon giraf public

©Mordillo
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