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Why we developed this tool ?

Motivation

AIM in clinical study

GTTTACAGGGACACAGGATAAACC
GACATTAGACAGATAGGACAGATT
ATGCAGATAGAACCGATAGACCAG
g enera tes GATCAGATCAGATAGACATTAGAC
GTTCAGAACCAGATAGGACAGATA
TAGACAGGATAGACCATAGACCAT
GACCATTTTAGACAGATAGGACAG
TTAAACCCAGATGGACAGGATACA
GGTAGACAGGATAGACAGGATAG
ATACCAGATAGACACAGATGACAG
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DNA Reference Human Genome
L@ Mapped
reads . .
| With this outlook
| identify Insertion SNP Deletion MNP we have
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chr3:49395 chr4:113773955 chr8:72134570 chr9:116166059 comprehensive
= Millions of variants in single human genome ]
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Genetic — open source tool
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Variant . : o for human

relevant variants for further investigation? o
i genome variation
| causes First Necessary Step: To comprehensively annotation called
| annotate variants for interpreting their functional Varant.
v relevance.
Experimentally

Clinical Phenotype verify Functionally relevant variants
(few in number)
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Annotation Types

Annovar (Commercial), SnhpEff (Open source)

: Mutation Type-| | Variant Position Predicted impact of
Region- NonSyn, Conservation variant
Intergenic, Syn,
Intron, StopLoss etc.. TFBS Novelty of variant —
Splice Site, Known (_:Ilnlcal
CodingExon, significant
UTR /
SNP MNP Insertion Deletion \ Varant
Ref=A Ref = AAG Ref= - Ref = AG (Open
Alt=G Alt = CGA Alt = TAT Alt = -
chr4:113773955 chr9:116166059 chr3:49395 chr8:72134570 ! Source)

Gene-Disease \ \
association Codon Usage eQTLs
17:17697098, GC/- .
RAI1 gene UTR Eunctional Pseudoautosomal Region
SMITHMAGENIS SYNDROME Motifs

Low Complexity Region
1:161059109, C/A

PVRLA4 gene ;
5'UTR - IRES ESEJESS Site




How does this tool work ?

3. Set path to locations of data
sources and their SQLite databases

Installation and Working
2. Create SQLite

1. Download data sources
(Varant depends upon 17 data sources) databases
Annotation
Unannotated Databases
. o Facility to update the
VCF T ——— Variant (chrom, position, ref, alt) databases in an
each l automated fashion
variant . .
in VCF I. Variant Identity and Frequency
. . . -~ 4 — doSNP ESP
Annotates variant if present in other sequencing
projects or variant databases, and MAF Genome
II. Experlmeqtally Defined retene MRNA' "o 0
Genomic Features " B D —
RegulomeDB UTRdb

gene name, transcript id, Intron/exon/intergenic,
microRNA.org

mutation type, amino-acid change, TFBS,

UTR functional motifs, eQTLs, and PAR
IT1. Predicted Genomic Features
miRNA binding site, ESE/ESS sites, and “" “'splicedb” | R dps
low complexity regions (ESE/ESS)®
NCBI
A GAL OWM
e ClinVar

IV. Variant/Gene Phenotypes
GWAS

variant- and gene-associated

phenotypes for human
V. Prediction of mutation impact
PolyPhen-2 and SIFT, and variant position's

degree of conservation

<4— — dbNSFP Gerp++

Annotated Add the
annotation ;
Annotated Variant
aComputed from refgene definition and using reference genome.
bComputed using Burge et al. hexamer data on ESS/ESE.
LC)

A
cComputed using the mdust Program (



http://bit.ly/mdust-

An n Ota'“ O n ACCU raCy What is the accurracy of this tool ?

SnpEff 99.15% of variants had
VCF  annotated with exactly same
> Annovar —| annotation(region,

mutation type) the three
HGO00096 Varant tools

3,836,489 variants
(SNP + Indels)

When Varant disagrees with other methods, its predictions are superior

Annotation of a deletion variant that spans intron exon boundary
Coding Sequence —

Intron

A C A G T G A
chrl7: 45,438,885 45,438,886 45,438,887 45,438,888 45,438,889 45,438,890 45,438,891

Varant - intron-exon boundary;splicing (better precision)



Annotation Accuracy

Annotation of Indels that do not alter coding sequence

Coding Sequence — 3'UTR
ABCF1 Glu STOP CODON
A G T G A G C

chr6: 30,558,474 30,558,475 30,558,476 30,558,477 | 30,558,478 30,558,479 30,558,480

(incorrect)
(incorrect)
Varant - NoCDSChange (correct)

Annotation of variants that alters stop codon in CDS
Coding Sequence—

Gly

A C T A G G G
chr2: 73,927,933 73,927,932 73,927,931 73,927,930 73,927,929 73,927,928 73,927,927

(mutation type not computed)
Varant - Ambiguous_StopLoss (better precision)



Summary

Varant provides a broad range of annotations
for interpreting the relevance of genetic variants.

Varant is easily deployed.

Varant Is accurate: annotations are equal or better
than other commonly used tools.

Varant is open source.
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