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€ NTRODUCTION

DNA, the genetic blueprint of every organism, varies between individuals, influencing traits and disease susceptibility. High-throughput technologies
like Illumina [1] sequencing generate extensive datasets of short DNA reads, necessitating efficient assembly and alignment for variant analysis.
Managing this big data is crucial, especially when studying populations rather than individual genomes. Robust variant calling pipelines are essential
for extracting meaningful insights from large-scale genomic data, advancing our understanding of genetic diversity and disease genetics. Here, |
present a variant calling pipeline initially made for the analysis of the yeast Saccharomyces cerevisae population.

&) PIPELINE FOR GENOMIC DATA EXPLORATION

%

he availability of over 3,000 fully sequenced Saccahrmyces cerevisae genomes (12Mbp each, ~10 To of data in total) using Illumina’'s short-read

(~ 150 bp) technology presents a significant optimization challenge. Our robust pipeline efficiently processes this large-scale dataset, ensuring
scalability to incorporate new available data efficiently while accurately identifying genetic variants.
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Download and check each fastq
= 1 fastq file per sequenced individual
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Mapping each fastq against
the reference genome

= 1 BAM file per sequenced individual
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GATCAGCAACGTACCGCCAGATACCGGGAACATACCATACGA

@) CONCLUSION

New ENA ID

Identification of the variants
(variant calling)

= 1 GVCEF file per sequenced individual
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Reference CCGTTAGAGTTACAATTCGA
Read 2 TTAGAGTAACAA

Read 3 CCGTTAGAGTTA

Read 4 TTACAATTCGA
Read 5 GAGTAACAA

Read 6 TTAGAGTAACAAT

Stored in order to produce
other run (>400 Go) faster

Merge of the per-individual variation
into population-wide variation

= 1 VCEF file for the studied population

VCF
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+ filtered, repeated regions
removed

##fileformat=VCFv4.2
##contig=<ID=2,length=51304566>

##INFO=<ID=AC,Number=A, Type=Integer,Description="Allele count in genotypes">

##INFO=<ID=AN,Number=1, Type=Integer,Description="Total number of alleles in called genotypes">

##FORMAT=<ID=GT,Number=1, Type=String,Description="Genotype">

##FORMAT=<ID=DP,Number=1, Type=Integer,Description="Read Depth">

##FORMAT=<ID=GQ,Number=1, Type=Integer,Description="Genotype Quality">

#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT

2 81176 . C T AC=9;AN=7424 GT:DP:GO
2 81171 . G A AC=6;AN=7446 CGT:DP:GO
2 81182 . A G AC=5;AN=7506 GT:DP:GQ
2 81204 . T G AC=2;AN=7542 GT:DP:GQ

SAMPLE1l

0/0:4:12
0/1:4:12
0/0:5:15
1/0:5:15

SAMPLEZ2 SAMPLE3

0/0:3:9 0/1:1:3
0/0:3:9 0/0:1:3
0/0:4:12 0/0:5:15
0/0:9:27 0/0:10:30

SAMPLE4
0/1:9:24
0/0:9:24
0/0:9:24
0/0:15:39

File used to analyse population genetic data (>200 Go)

e Variant Annotation and Interpretation (diseases)
e Population Genetics and Evolutionary Studies

+ sorted, duplicates reads l
Read1 LIACCACATACC T Read3 removed
e Comparative Genomics
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The integration of high-throughput sequencing data from over 3,000 genomes presents substantial challenges in data processing and optimization.
Our robust and scalable pipeline addresses these issues by efficiently handling large datasets, ensuring accurate variant identification. By prioritizing
reproducibility and resource efficiency, we can reliably analyze genetic diversity and accommodate the continuous influx of new genomic data.

Additionally, automating the search for new ENA IDs will further increase the population size, advancing our understanding of population genomics.
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