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1. INTRODUCTION AND AIMS
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mapping against Bombina pachypus
reference genome

1) highly expressed exons 2) lowly expressed exons

reference genome

mRNA extracted from 3 tissues of 6 individuals and sequenced

2. PRELIMINARY MATERIAL AND METHODS

• mRNA was extracted from 16 samples belonging to 
6 individuals (7 brain, 7 gonads, 2 bulk) and 
sequenced using the Illumina platform. 

• The sequenced RNA was mapped to the reference 
genome using STAR software. 

• Reads mapped to each exon of each previously 
annotated gene were counted using HTSEQ 
software. 

• Read counts per exon were separated by tissue 
type, filtered, and normalized to TPM (transcripts 
per million). 

• The average expression for each exon in each 
tissue was calculated and divided into five 
quantiles. 

• Exons in the first quantile of average expression 
were classified as low expression exons, while those 
in the fifth quantile were classified as high 
expression exons. 

• The lengths and coordinates of exons with low and 
high expression were then extracted across all 
three tissues

Definition of high- and low-expression exons
3. PRELIMINARY RESULTS

• Combination of high- and low-expression exonic 
regions with regulatory sequences and neutral 
intergenic regions inferred from ATAC-seq data.

• Synthesis of 24 Mb DNA target enrichment probes, 
by Agilent , SureSelect company.

• Capture and sequencing of genomic regions in 
approximately 300 individuals along the expansion 
route.

• Alignment of sequencing data to the reference 
genome with BWA mem software.

• SNP callig and annotation of synonymous, 
missense, or nonsense SNPs using GATK 
HaplotypeCaller and SNPEff software.

• Estimation of genetic diversity and load gradient 
along the expansion route

4. NEXT STEPS

Figure 1: In yellow: B. pachypus range.
Black arrow: B. pachypus post-glacial expansion  route 
from core to front.
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Total number of low 
espression exon: 5011

Total length sum of low 
expression exons: 5 Mb

Total number of high 
espression exon: 4268

Total length sum of high 
expression exons: 2,8 Mb

Geographic range 
expansion impacts 

population dynamics 
and thereby

influences
biodiversity
distribution

Our goal is to assess
genetic diversity, 

genetic load 
gradients along the 
expansion route, and 

signs of natural
selection

10 GB genome

To reduce sequencing costs and not 
lose genomic information we will focus 
on 24Mb target regions.

Target genomic regions will be selected 
to represent four categories with 
potentially different functional effects:
1. High effect region:  low expression

exons
2. Low effect region:  high expression

exons
3. Regulatory region
4. Neutral Intergenic regions
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