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1. Abstract

automates the estimation of genetic variation along each chro-
The sequencing of the complete genome of 192 individuals of a mosome and graphically represents all the information extracted
single population of D. melanogaster, which has a high quality from the data (SNP/CNV frequencies, nucleotide diversity, re-
reference genome, will allow both a global view of genomic combination rates, etc.), as well as other features gathered from
variation and an understanding of the forces that are responsible external sources (TE insertions, mapped QTLs, etc.). Interest-
for the patterns of polymorphism and divergence along the ingly, this genome browser can be easily used to create analo-
genome (the DGRP project). We present a novel genome brows- gous resources for any other species for which polymorphic se-
er for the representation of genetic diversity in D. melanogaster, quences at the genome scale are being obtained. Beta version
the “"Drosophila Genome Variation Browser” (DGVBrowser), that at: http://dgvbrowser.uab.es .

3. Drosophila Genome
Variation Browser

2. The "Drosophila Genetic
Reference Panel"

“Drosophila Genomic Variation Browser: 100 kbp from 2L:80,000..180,000

The “Drosophila Genetic Reference
Panel” (DGRP)! is a multitudinary
effort to sequence the genomes of
192 inbreed lines from one natural

To view and query the
genomic polymorphism
variation we have de-
signed and implement-

population of D. melanogaster. The ed the DGVBrowser
DGRP aims are to create: using the  Generic

Genome Browser?2

e A community resource for association mapping of QTLs. (GBrowse) from GMOD
(Fig. 1). Annotations of

e A community resource of common Drosophila polymorphisms. the reference Droso-

e A "test bench" for statistical methods used in QTL association phila genome have

and mapping studies for traits affecting human disease. been imported from Flybase (Genes,
Transposons,Introns, Exons,
genome wide variation
http://dgvbrowser.uab.es .

Figure 1. The Dfosophila Genome Variation Browser

MRNA, tRNA,
...) along with the display of
features. Beta version at

DROSOPHILA
GENOME
VARIATION
BROWSER

The Drosophila Genome Variation Browser can display diferent types
of genomic variation at the nucleotide level (Table 1) using several
graphic visualizations (glyphs):

* Nucleotide Variation: SNPs with both chromosomal location and
allele frequency using frequency pie glyphs.

e Structural Variation: Indels, Copy Number Variation (CNV) and
Chromosomal inversions. Both chromosomal location and allele fre-
quency are reported using generic and frequency pie glyphs.

e Quantitative data: Displayed with xy plots of sliding windows
(polymorphism [n], Tajima’s D, divergence, recombination rates, neu-
trality estimates, Fay and Wu, etc.) which are precomputed for the
whole genome.

Table 1. Genome variation annotations implemented in the DGVB with their
graphical visualization (glyphs) with the GBrowse nomenclature.
Annotations Visualization

GBrowse allows to expanding its functionality beyond
the browsing by developing plug—ins. We use this
option to interact with different software and obtain
variation data on—the—fly.

The Pipeline Diversity Analysis (PDA)3 and the McDon-
ald-Kreitman Test Website (MKT)4 have been devel-
oped by the Bioinformatics of the Genetic Variation
Group at the Universitat Autonoma de Barcelona. PDA
explores the polymorphic sequences available in the
public databases, sorts and aligns them, and esti-
mates genetic diversity in diferent functional regions.
The MK test is used to compare online patterns of
polymorphism and divergence to detect neutrality or
selection in a DNA region.

SNPs with frequency Allele_pie (HapMap)

Indels Generic / Triangle

Indel frequency Allele_pie

Inversions Segments (with Breakpoints)

Inversion frequency Allele_pie
CNV Generic

LDplot (HapMap)

Linkage disequilibrium (LD)

Estimations:
® Polymorphism (n)
Divergence
Tajima’s D
Recombination rates
Fay & Wu
Neutrality estimates

XYplot / wiggle_plot (precomputat)

Plugin (on-the-fly)

DnaSP> estimates several measures of sequence
variation and carries out several tests of neutrality.
VariScan® conducts many population genetic analyses
at the whole genome scale with a sliding window
aproximation. DnaSP and VariScan have been devel-
oped by the Molecular Evolutionary Genetics Group at
the Universitat de Barcelona.

PhastCons Remote (DAS - USCS)

Generic + External Link

Phenotype, Disease association

Others:
® MinorAllele Frequency (MAF)
® DerivedAllele Frequency (DAF)
® McDonald-Kreitmantest (MKT)
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