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Abstract 

MALDI-TOF mass spectrometry is a relatively new diagnostic technique that has revolutionised clinical microbiology 

by accurately identifying species of bacteria, filamentous fungi and yeasts. Recently, new applications to identify 

parasites and arthropods of medical interest have been developed, but few have developed MALDI-TOF analysis 

protocols for characterizing arthropod species. Thus, there is a need for a standardization in terms of the anatomical 

part(s) to be used according to arthropod families (head, thorax, legs) and the steps for protein extraction and 

homogenization.  In this study we created a bank of 47 specimens including the following species: Aedes caspius, 

Anopheles hyrcanus, Anopheles maculipennis, Coquillettidia richiardii, Culiseta annulata, Culex pipiens. Thus, the aim 

of this study was to compare the quality of spectra and of results in the identification between different anatomical parts 

of mosquitoes, head, thorax (with wings) and legs, in order to optimize the use of the MALDI-TOF spectrometry tool. 

We evaluated the bank using the "bank versus bank" test (database provided by the laboratory of parasitology and 

mycology of Paris, Sorbonne University), each specimen had 4 deposits of protein extracts and the identification 

threshold log(score) was set to 1.7. Identifications were confirmed by morphological identification keys. There were 

differences in the protein profiles between each anatomical part. Leg spectra had the lowest number of high intensity 

peaks compared to those of the head or thorax. 
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MALDI-TOF (Matrix assisted laser 

desorption and ionisation-Time of flight) mass 

spectrometry is a method that has revolutionised 

clinical microbiology by identifying species of

yeast, bacteria and filamentous fungi against a 

bank of reference spectra (Sanguinetti and 

Posteraro, 2017; Angeletti, 2017; Wolk and Clark, 

2018). More recent applications have also been

developed, such as the identification of parasites

(Murugaiyan and Roesler, 2017) and more recently 

arthropods of medical interest (Yssouf et al, 2016;

Laroche et al., 2017; Murugaiyan and Roesler, 

2017).  
The mass spectrometry method is based on 

the detection of protein fingerprints (characteristics

of a species, strain or physiological state) 

constituted by mass spectra and/or protein profiling 

in search of biomarkers.  
This method is widely used in northern 

countries becoming of interest and increasingly 

accessible in countries endemic for infectious and 

tropical diseases. The process is automated, simple 

and fast to use, providing highly accurate results 

with a minimum of technical expertise. Thus, for

entomological field studies, the use of the MALDI-

TOF spectrometry instrument is being considered. 

Indeed, studies have shown that it is possible to 

identify by mass spectrometry species of

mosquitoes (Diptera: Culicidae), Culicidae

(Diptera: Ceratopogonidae), ticks (Acari: 

Ixodidae, Argasidae), but also phlebotominae 

(Diptera: Psychodidae: Phlebotominae), fleas

(Siphonaptera), tsetse flies (Diptera: Glossinidae) 

(Yssouf et al., 2016), and bedbugs or "triatomines"

(Hemiptera: Reduvidae) (Laroche et al., 2018).  
The method has been validated for the 

identification of all adult, egg and larval stages, 

representing a great advantage, especially for the

imago stages that are more difficult to identify. 

Protein profiling studies have also shown

biomarkers of infection in arthropods, such as 

infection with Rickettsia spp. or Borrelia spp. in 

ticks (Diarra et al., 2017; Fotso Fotso et al., 2014; 

Yssouf et al., 2015), with Bartonella spp. in fleas

(El Hamzaoui, Laroche, & Parola, 2018) and with 

Plasmodium spp. in Anopheles (Laroche et al.,
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