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Genomic variant data model plays a crucial role not only in OpenCGA but also in OpenCB suite. Variant
data model provides a generic way of representing any variant with any other interesting information
associated with it. Variant data model is heavily used in OpenCGA when loading VCF files or when
exporting query results. Variant data model is implemented in OpenCB Biodata project, this allows the
rest of OpenCB projects such as CellBase to use it.

Goals
Main goals of variant data model include:

® To represent any type of variant (SNV, INDEL) or structural variant (INSERTION, DELETION,
CNV, TRANSLOCATION, ...)

® To support phased variants and non-diploid organisms.

® To provide a file-format agnostic model of storing genomic variant data from VCF, gVCF,
microarrays, ...

® To support rich variant annotations for researchers and clinicians

® To store sample data and stats from different datasets

® To allow customisation of variant scores and annotation

Main Features
Some of the main features of the variant data model include:

® support for any type of genomic variant
® rich and customisable annotation integrated

Data Model Overview

A high level representation of the variant looks like this, only main categories are shown:

Variant Data Model Overview

"id": "1:69511: A G',

"names": ["rs75062661"],

"chronosone": "1",

"start": 69511,

"end": 69511,

"strand": "+",

"length": 1,

"type": "SNV',

"reference": "A",

"alternate": "G',

"studies": [

{
"studyld": "demo@ anily: corpasone”,
"secondaryAl ternates": [],

"files": [

{

"fileld": "quartet.variants. annotated. vcf.gz
"call" : {},
"data": {
"FILTER': "PASS',
"QUAL": "4293.01",
"Hapl ot ypeScore": "2.4399",
"MY': "15.47",


https://github.com/opencb/biodata

b

1.
"sanpl eDat aKeys": ["GI", "AD', "DP', "GQ', "PL"],
"sanpl es": [
{
"sanpleld": "ISBM200170115",
"filelndex": O,
"data": ["1/1", "2,171", "173", "99", "2218, 228, 0"]

"cohortld": "ALL",
"sanpl eCount": 4,
"fileCount": 1,
"all el eCount": 8,
"refAl'l el eCount": O,
"refAlleleFreq": 0.0,
"altAll el eCount": 8,
"altAlleleFreq": 1.0,
"genot ypeCount": {
"0/0": O,
"0/1": 0,
"1/1": 4
}

enotypeFreq": {
"0/0": 0.0,
"0/1": 0.0,
"1/1": 1.0
H
"m ssingAlleleCount": O,
"m ssi ngGenot ypeCount": 0,
"maf": 0.0,
"maf Al lele": "A",
"mgf": 0.0,
" mgf Genot ype": "0/0",
"filterCount": {
"PASS": 0,
" VQSRTr ancheSNP99. 90t 0100.
00": 1
}

ilterFreq": {
"PASS': 0.0,
" VQSRTr ancheSNP99. 90t 0100.
00": 1.0
H
"qualityCount": 1,
"qual i tyAvg":
4293. 01

"scores": [],
"issues": []
}
I
"annotation": {
"id": "rs2691305",
"chronosone": "1",
"start": 69511,
"reference": "A",
"alternate": "G',
"hgvs": ["ENST00000335137( ENSGD0000186092): c.
421A5G'],
"di spl ayConsequenceType": "mnissense_variant",
"consequenceTypes": [

{
"geneNane": "OR4F5",



"ensenbl Genel d": "ENSG0000186092",
"ensenbl Transcriptld": "ENST00000335137",
"bi otype": "protein_coding",
"cdnaPosition": 421,
"cdsPosition": 421,
"codon": "AcalCca",
"strand": "+",
"transcri pt Annot ati onFl ags": ["CCDS",
"basic"],
"exonOverlap": [
{
"nunber": "1/1",
"percentage": 0.108932465
}
1.
"proteinVariant Annotation": {
"uni prot Accessi on": "QBNH21",
"position": 141,
"reference": "THR',
"alternate": "ALA",
"features": [
{
"id": "1PRO17452",
"start": 34,
"end": 280,
"description": "GPCR, rhodopsin-like, 7TM
},

1.
"keywords": ["Cell nenbrane",
"Conpl ete proteone”, "Disulfide bond", ...],
"substitutionScores": [
{

"description":
"tolerated",

"score": 0.63,

"source": "sift"

"description":
"beni gn",
"score": 0.003,
"source":
" pol yphen"

I
H

"sequenceOnt ol ogyTer ns":

"accession": "SO 0001583",

"name": "missense_variant"
}
1
}
1.
"conservation": [
{
"score": 1.149999976158142,
"source": "gerp"
H
{
"score": 0.1289999932050705,
"source": "phast Cons"
b
{
"score": -0.527999997138977,
"source": "phyl op"
}
I
"cytoband": [

{



"nane": "p36.33",

"chronosone": "1",
"start": 1,
"end": 2300000,
"stain": "gneg"
}
1.
"functional Score": [
{
"score": -0.7899999618530273,
"source": "cadd_raw'
b
{
"score": 0.03999999910593033,
"source": "cadd_scal ed"
}
1.

"geneDrugl nteraction": [],
"geneTraitAssociation": [],
"popul ati onFrequenci es": [

{

"altAllele": "G',

"altAll el eFreq": 0.84222084,
"al t HonGenot ypeFreq": 0.77478045,
"het Genot ypeFreqg": 0.1348808,
"popul ation": "ALL",
"refAllele": "A",
"refAll el eFreq": 0.15777917,
"r ef HonGenot ypeFreq": 0.090338774,
"study": " GNOVAD_GENOMES'

b

{

"altAllele": "G',
"altAll el eFreq": 0.9637507,
"al t HonGenot ypeFreq": 0.94847214,
"het Genot ypeFreqg": 0.03055722,
"popul ation": "NFE",
"refAllele": "A",
"ref All el eFreq": 0.03624925,
"r ef HonGenot ypeFreq": 0.02097064,
"study": " GNOVAD_GENOMVES'

}
I
"repeat": [
{
"chronosone": "1",
"copyNunber": 2.0,
"end": 87112,
"id": "9119",
" per cent ageMat ch": 0.992904,
"source": "genoni cSuperDup",
"start": 10001
b
{
"chronosone": "1",
"copyNunber": 2.0,
"end": 87112,
"id": "14903",
"percent ageMat ch": 0.995437,
"source": "genom cSuperDup",
"start": 18393
}
1.
"traitAssociation": [
{

"additional Properties": [

{

name" :
"mut ati onSomaticStatus_in_source_file",

"value": "Confirned "



"somatic

"variant"}],
"alleleOigin": [1,
"bi bli ography": [],
"ethnicity": "z",
"genoni cFeat ures":
[{"featureType": "gene",

"xrefs": {"synmbol": "OR4F5"}},
{"featureType": "gene",
"xrefs": {"synmbol": "8301"}}],

"heritableTraits": [],

"id': "CcoswH144171",

"somaticlnformation":
{"hi stol ogySubtype": "neopl asni,

"primaryH stol ogy": "other",

"primarySite": "thyroid",

"sanpl eSource": "",
"tumourOrigin": ""},
"source": {"nane":
"cosmic"},
"submissions": []1}]1}
"additional Attributes": {
"opencga": {
"attribute": {
"annot ationl d": "CURRENT",
"rel ease": "1"
}
}
}
}
Implementation

Variant data model is implemented in OpenCB Biodata project, this allows the rest of OpenCB projects
such as CellBase, Oskar to
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