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PURPOSE OF THE STSM: 
  
(max.200 words)  
 
The general purpose of the STSM was to broaden my knowledge on population genomics of insect 
vectors. Specifically I envisioned to acquire expertise on next generation sequencing data analysis, 
focusing on double-digest restriction site-associated DNA sequencing (ddRADseq)[1] data. I aimed at 
learning about bioinformatics processes for identification of SNPs as genetic markers from ddRAD data. 
Using my own dataset, I aimed at familiarizing with software used to infer population histories based on 
ddRAD sequencing data to reveal the origin of the invasion of the Asian tiger mosquito (Ae.albopictus) in 
Switzerland and at evaluating the levels of gene flows between recent and established populations of Ae. 
albopictus in Switzerland and its neighbouring countries. 

 

DESCRIPTION OF WORK  CARRIED OUT DURING THE STSMS 
  
(max.500 words)  
My training focused on population genomics analysis of double-digestion restriction site-associated DNA 
sequencing (ddRAD) data. I have conducted the laboratory work and sequencing of the data before the 
start of the STSM, as part of my PhD project. 
 
As part of the STSM, I have acquired knowledge on bioinformatics processes using different software to 
process my own raw data. I have learned how to evaluate the quality and consistency of sequencing data 
using FASTQC. I have used the software STACKS [2] to examine raw sequencing, check barcodes and 
demultiplex my raw data. With the alignment programme bwa mem [3], I aligned the paired-end 
sequencing reads to the reference genome kindly provided my the STSM hosts. I could inspect the quality 
of the alignment with programmes such as Samtools[4] and Picardtools [5]. In order to identify the variants 
in the sequencing data, I have used two variant callers, namely STACKS [2] and mpileup (BCFtools) and 
kept as tags only the overlap called by the two programmes. This conservative approach was chosen as a 
variety of software are available for variant calling, and choosing one software rather then another one 
could have an impact on the downstream population genetic analysis results[6]. Before the SNP calling, I 
applied a series of filtering with programmes such as PLINK [7]

 
and VCFtools[8] to remove missingness 

and poor quality reads. Finally, I have obtained the SNPs and started to evaluate the population structures 
based on these genetic markers. I familiarized with both model-based Bayesian methods such as 
ADMIXTURE[9] and model-free based method such as PCA (Principal component analysis) to investigate 
genetically distinguishable populations in my dataset.       
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I have used different R packages for the analysis of genomics data, from data exploration and cleaning to 
downstream analysis. Example of these packages are SimRAD to estimate the number of loci expected 
based on genome information prior to the bioinformatics analysis, or the package adegenet and hierstat to 
describe and identify genetic cluster and calculate standard population genetic parameters.   
I am now a competent user of the bioinformatics software UNIX and I have acquired experience to work 
with large amount of data.     
 
 

 
 

DESCRIPTION OF THE MAIN RESULTS OBTAINED 
  
This STSM refers to my PhD project, where I am investigating the passive dispersal of the Asian tiger 
mosquito, Aedes albopictus, in Switzerland and beyond. I have collected 120 individuals covering the 
majority of sites in Switzerland where there are either established populations or this species has been 
intercepted. Next, neighbouring countries have been sampled focusing on regions bordering Switzerland 
with a more extensive sampling of Italian populations, as this is the most likely source for the introduction 
into Switzerland. Out of these 120 samples, I had to exclude 10 samples due to poor sequencing quality. 
In total, I obtained 648 million reads, with an average of 5 million reads per sample. A total of 48 million 
reads aligned to the reference genome, with 4 million reads in average per sample (76%). The variant 
callers STACKS and mpileup identified a different number of variants, namely 160,265 and 33,483 
respectively. The overlap of variants identified by both variant callers are 26,649 variants. Therefore the 
final filtered dataset consists of 4993 SNPs and 110 individuals.  

 

FUTURE COLLABORATIONS (if applicable) 
  
 
As the downstream analyses are not completed yet, future discussion on the final results are planned. 
From the work conducted during the STSM, at least one mutual publication is envisioned in 2019. Outside 
of the framework of this current project, the collaboration between Yale University and the Swiss Tropical 
and Public Health Institute has now been established.   
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