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1. To measure genetic diversity and to conduct 
phylogenetic analysis of Rhodnius prolixus and 
Rhodnius pallescens to examine differences 
between domestic and sylvatic vectors of Chagas 
disease.
2. To measure genetic diversity between vectors 
with low and high parasite loads by detecting and 
analyzing differences in trypanosome DNA 

Objectives
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Methods and Procedure

Sampling

     

         

      Constructing a Pseudogenome
DNA Sequencing
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➢ Chagas disease is considered to be one of the 
main neglected vector-borne illnesses in Latin 
America,  where approximately 11-12 million 
people are estimated to be infected (1).

➢ There are more than 110 species of triatomine 
vectors of Trypanosoma cruzi, the main 
etiological agent of Chagas disease (2).

➢ Over the years, studies of triatomine genetics 
and evolution have been useful in the design of 
vector control strategies (3).

➢ However, with no vaccine available, current 
methods of disease control remain limited (4) 
and crucial knowledge of vector-parasite-host 
associations is still lacking (3). 

Sequence Alignment 

Paired-end sequencing allowed both ends of the DNA  
to be sequenced, generating high-quality data (5). 
During alignment, R. pallescens reads were aligned 
to the reference genome of R. prolixus - one of the 
most important vectors of Chagas disease.

Variant Calling

Detecting Trypanosome DNA

Samples

Library Prep

We used R. pallescens samples collected by Dr. 
Jenni Peterson in Panama. Using microscopy, we 
later selected 2 samples - one with high and one 
with low parasite load counts. 

8 cycles 
PCR

2x150nt 
pair-end 

sequencing
(Illumina)

 

Following alignment, variations of analysis were 
conducted, such as single nucleotide polymorphism 
(SNP) or insertion-deletion (indel) identification. Using 
a MOD format that serves as a list of instructions to 
go from the reference genome to the pseudogenome, 
we aim to construct a pseudogenome for R. 
pallescens based on its known genetic variants with 
respect to the R. prolixus reference.
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Looking Ahead

Genetic Diversity and Evolution of Rhodnius pallescens and Rhodnius prolixus : 
A Comparison of Sylvatic and Domestic Vectors of Chagas Disease 

      Phylogenetic Analysis

R.prolixus

R.neglectus

R.robustus

T. infestans

T. dimidiata

R. pallescens genome 
will allow us to construct 
phylogenetic trees to 
analyze evolutionary 
relationships and 
measure divergence 
from R. prolixus and 
other vectors.  

We also aim to measure genetic diversity of vectors 
with high and low parasite loads by analyzing 
differences in trypanosome DNA. 

 STEPS:
1. PCR Reference Genome
2. Target DNA
3. PCR High/Low Parasite Load Samples
4. Sequence and Evaluate Diversity 

Preliminary Results

MultiQC showed the mean quality scores across 
each base position in the reads of the sequenced R. 
pallescens samples. Quality scores above 30 
indicated that the reads were of good quality and that 
probability of an error in base calling was between 
0.001-0.0001. 
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Raw R. prolixus sequencing data were aligned to the 
genome. Graph indicates that approximately 70.78% 
of reads were mapped. 

R. pallescens sequencing data were aligned to R. 
prolixus genome. 87.59% of reads were mapped for 
sample 120 and 85.41% were mapped for 122. 

➢ Based on the mapping results obtained from 
the R. pallescens alignments, we were able to 
see that we have quality data that we will be 
able to analyze and later use to construct a 
pseudogenome.

➢ Constructing a pseudogenome of R. pallescens 
and conducting further comparative 
phylogenetic analysis with other Rhodnius 
species will be crucial in order to better 
understand vector-parasite-host associations 
and differentiation among triatomine vectors.

➢ Following alignment, we will continue filtering 
and analyzing the data, specifically trying to 
identify SNPs and indels. This will allow us to 
later construct the pseudogenome of R. 
pallescens. 

➢ We will later begin phylogenetic analysis of the 
data and try to evaluate diversity of the 
trypanosome DNA among the vectors 
containing different parasite loads.
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