
 

Instructions for use

Title Application of metagenomic approaches in the comprehensive detection and characterization of trypanosomes,
microbiome and blood meal sources in tsetse flies [an abstract of dissertation and a summary of dissertation review]

Author(s) Gaithuma, Alex Samuel Kiarie

Citation 北海道大学. 博士(獣医学) 甲第13721号

Issue Date 2019-09-25

Doc URL http://hdl.handle.net/2115/76127

Rights(URL) https://creativecommons.org/licenses/by/4.0/

Type theses (doctoral - abstract and summary of review)

Additional Information There are other files related to this item in HUSCAP. Check the above URL.

File Information Alex_Samuel_Kiarie_GAITHUMA_abstract.pdf (論文内容の要旨)

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP

https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp


 

学位論文内容の要旨 

Abstract of the dissertation 
 

博士の専攻分野の名称：博士（獣医学）     氏名：GAITHUMA ALEX SAMUEL 
KIARIE 

                                                       Name 

 

学位論文題名 

The title of the doctoral dissertation 
 

Application of metagenomic approaches in the comprehensive detection and characterization of 
trypanosomes, microbiome and blood meal sources in tsetse flies  

       (メタゲノム的手法を用いたツェツェバエ内トリパノソーマ原虫、細菌叢、および吸血源の

包括的解析） 

African trypanosomiasis is a neglected disease that affects low-income populations in 
Sub-Saharan Africa and is responsible for the loss of human life and livelihoods due to the loss 
of livestock. In order to control the spread of the disease, the application of different strategies is 
needed. The animal African trypanosomiasis and the East African human African 
trypanosomiasis are considered impossible to completely eliminate because these parasites are 
maintained in wild and domestic animals. The importance of identification of animal reservoirs 
necessitates the need to develop new methods for trypanosome species detection that are 
cost-effective, highly sensitive and field friendly. Due to the difficulty of surveillance of 
infections in wild animals, the studies focusing on detection of the tsetse fly vertebrate hosts can 
help identify the possible animal reservoirs of trypanosomes in endemic areas. There is a 
growing need to develop better tools that are sensitive and field-friendly for epidemiology 
studies. Tsetse fly control although the most effective method for African trypanosomiasis, it is 
expensive, requires a lot of human resources and implementation in large scale requiring 
inter-government cooperation. New control strategies that inhibit trypanosome maturation 
within tsetse fly vectors are needed. Tsetse flies' enteric microbiota is increasingly being studied 
for application in this context e.g. the use ' probiotic ' bacteria, the presence of which would alter 
the physiology of the intestine of the vector to make the environment inhospitable for pathogens. 
This study was designed to provide simple, sensitive and efficient ways for specific detection of 
trypanosome subspecies that can be applied on a large scale fashion, determine tsetse file’s 
mammalian hosts and investigate the dynamics of the bacterial microbiome of tsetse flies using 
DNA metabarcoding. This study was able to achieve (1) the development of a method that 
combines PCR and next-generation sequencing for the detection of different trypanosome 
species and subspecies. This method is more accurate than traditional gel-based analyses which 
are prone to misidentification of species, is able to discriminate between subspecies of T. 
congolense, T. simiae, T. vivax, and T. godfreyi sub-species and thus has the potential to provide 
new insights into the epidemiology of different trypanosome genotypes and the discovery of new 
ones. (2) Development of new internal transcribed spacer 1 primers that have slightly better 



sensitivity than conventional primers and are more sensitive in the detection of T. brucei which 
includes the human infective parasites. (3) Detection of DNA from several mammalian species 
in tsetse flies using a DNA metabarcoding approach. This study reports for the first time 
presence of bat DNA in wild tsetse flies. This study also reports that there is a low diversity of 
bacterial microbiome of tsetse flies with insignificant changes in male and female flies, 
trypanosome infected or non-infected flies and with or without mammalian DNA. Taken 
together, the findings in this dissertation will contribute in the characterization of trypanosome 
species-specific prevalence, understanding trypanosome evolution, identification of possible 
animal reservoirs of trypanosomes in an area and deducing important variables and their 
effects on tsetse fly biology and ecology. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


