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1. Obtain genomic DNA from Panstrongylus 
chinai to generate a high-coverage 
reference genome

2. Sequence transcriptome of P. chinai and R. 
ecuadoriensis to annotate reference 
genomes

3. Identify genes associated with blood 
feeding in salivary glands and hindgut of P. 
chinai and R. ecuadoriensis 

4. Engage in collaboration with Ecuadorian 
researchers 

Objectives
Chagas disease (CD) is caused by the kinetoplastid,
Trypanosoma cruzi, transmitted by more than 100
species of triatomines, also known as kissing bugs.
CD affects around 8 million people worldwide,
causing am estimated 50,000 deaths annually (1).
In Latin America, the human CD-associated burden
is larger than the combined burden of malaria,
leprosy, leishmaniasis, filariasis, schistosomiasis,
dengue and the major intestinal nematodes
combined (2). Vector control remains the most
important mechanism of disease control, through
house improvements, insecticide spraying, and
serological screening of blood donations (2,3). In
Ecuador, Rhodnius ecuadoriensis and
Panstrongylus chinai are two common vectors of
CD, and subsequently present an infestation threat
people’s homes, especially in rural areas (4).

Introduction
Domestication of silvatic triatomine species is a
continuous threat to renewed CD transmission
and outbreaks of future epidemics of CD (4,5).
By exploring patterns across vector genomes,
we may unravel the functional adaptations that
facilitate domestication, blood feeding, and T.
cruzi transmission (5).
Reference genomes are used to study all kinds
of organisms, and enables us to examine
population structure, migration patters,
domestication, and even track insecticide
resistance.
This project aims to improve our understanding
of the genetics of Rhodnius ecuadoriensis and
Panstrongylus chinai, two important vectors of
CD in Ecuador.

Geographical Distribution of Chagas disease. 
Colour indicates species richness of 
triatomines. (6)



Figure 1 – Schematic of 1) laboratory methods, including peparing samples from the salivary glands and abdomens 
of two triatomine species 2) sequencing, intitial analysis, 3) and potential downstream applications. (Figure created 
using Biorender.com)

mRNA Extraction from P. chinai and R. ecuadoriensis
1. Four individuals from each species fed with blood for 

60min, both for R. ecuadoriensis and P. chinai. Four 
individuals from each species also dissected without 
feeding. 

2. All insect were paralysed with cold (-30˚C ice blocks) 
and dissected to remove salivary glands and hind 
gut. Remaining insects kept for genomic DNA 
Sequencing. 

3. RNA Extracted using NENext RNA Extraction Kit.
4. mRNA Extracted using NEBNext Magnetic mRNA 

Extraction Kit 
5. mRNA retro-transcribed to cDNA (increases stability 

and allows for sequencing) 
6. Salivary gland samples were barcoded, amplified 

using PCR, and pooled to a library. 
7. Library sequenced for 100hrs using Nanopore 

MinION Sequencer, during which 2 washes to clear 
pores and reloads of library.

Panstrongylus chinai DNA extraction
1. DNA extracted from legs of two individuals of P. 

chinai using 
2. Amplified using PCR 
3. Quantified using Qubit DNA HS Assay 
4. Sequenced for 100hrs on Nanopore MinION

Sequencer, during which 2 washes to clear pores and 
reloads of library.

Methodology 
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Results... so far 

1. 64 Insects dissected, RNA extracted, mRNA 
purified and retrotrancribed to cDNA

2. Successfully extracted mRNA from salivary
glands

3. 12 salivary gland pools (3 fed R. ecuadoriensis, 
3 unfed R. ecudorienses, 3 fed P. chinai, and 
and 3 unfed P. chinai) sequenced and 
basecalled for comparative transcriptomics

4. Intact gDNA obtained from P. chinai to improve
genomic DNA assembly prior to annotation 

Continued work 

Sequence the prepared salivary gland libraries for 
increased depth
1. Data output will be base called and sorted into 
correct files using barcodes. Then remove any 
contaminating RNA i.e. human from the blood. 
2. The assembler programme Fly will be used for 
the initial assembly. 
3. Annotation will be a mixture of alignment of 
transcripts and using predictive algorithms to 
detect de novo genes. 
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Experimental layout. Feeding set up (top left, running gel (top right), 
dissection microscope (bottom left), P. chinai with extracted salivary 
glands. 
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