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The genetic
determinants of two
neglected tropical
diseases

............................................................
Introduction:
TrypanoGEN+ is an international collaborative research network applying an
integrated approach to the study of the genetic determinants of two neglected
tropical diseases: Trypanosomiasis (HAT) and Schistosomiasis.
TrypanoGEN+ is a continuation from TrypanoGEN1. While TrypanoGEN1 focussed
on trypanosomiasis, TrypanoGEN+ will focus on Human African Trypanosomiasis
(HAT) and Schistosomiasis (Bilharzia). These two diseases cause mortality,
morbidity and disease burden with devastating consequences for societies and
economies across large parts of sub-Saharan Africa.
Vision:
In both trypanosomiasis and Schistosomiasis, there are populations of individuals
which are likely to play a significant role in disease transmission (asymptomatics
in HAT and high egg shedders in Schistosomiasis). If these are not targeted
for treatment, then the current goal of disease elimination will be frustrated.
Therefore, our research vision is to provide a fundamental understanding of the
host genetic factors and molecular interactions between host and parasite, that
lead to these phenotypes as well as investigating the role these populations play
in disease transmission and the maintenance of foci of disease.
Overall Aim:
To develop a virtual African Centre for the genomic analysis of neglected tropical
diseases which targets the basic understanding of the maintenance of disease
foci. The over-arching aim of this network is to improve the health of people
living in some of the poorest countries in the world that carry a disproportionate
burden of infectious diseases.
1.
2.
3.

Objective:
To identify the genetic determinants of susceptibility and tolerance
(asymptomatics) to HAT
To investigate the role of the parasite in the determination of these HAT
phenotypes and identify the interplay between the parasite and host
genetics
To identify the host genetic determinants underpinning high worm burden
for schistosomiasis
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Partners

............................................................

We are working in countries
where trypanosomiasis and
schistosomiasis are endemic

RÉPUBLIQUE DE GUINÉE

Programme National de Lutte contre la
Trypanosomiase Humaine Africaine

FUNDED BY:
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Foreword

................................................
Dear readers,

considerable infrastructure and expertise
realized over the years, we have now
expanded our interest to yet another NTD.
Schistosomiasis is also among the socalled “diseases of poverty” together with
HAT, soil transmitted helminths, Trachoma,
to mention but a few. For schistosomiasis
the most interesting aspect of this disease
is that a small proportion of the population
are hypersensitive, carrying a heavy worm
burden and propagating the infections
by shedding millions of eggs in the
environment, from which new individuals
are infected when they come into contact
with infested fresh water bodies.

We are privileged to share with you news
about TrypanoGEN+ in this newsletter. First
conceived as TrypanoGEN over 6 years ago,
our consortium set out to investigate the
genetic basis for trypanotolerance. This
could in the long run open avenues for
alternative means of controlling Human
African Trypanosomiasis (HAT), one of the
important but Neglected Tropical Diseases
(NTD) afflicting rural underprivileged
populations across sub-Saharan Africa. We
consequently set up a vibrant consortium
of key players in trypanosomiasis research
and control, mainly based within the
endemic countries.
The immediate benefits of understanding
the genetic basis of trypanotolerance or
We emphasize capacity building, embracing schistosomiasis hypersensitivity is to provide
training of the next generation of researchers hints to possible alternative approaches to
in Genomics, in line with aspirations of control. If we can identify loci and pathways
the Human Heredity and Health in Africa associated with either phenotype, we could
(H3Africa) initiative to see genomic research design molecules for supportive therapy to
taking root across the continent. Thus compliment conventional chemotherapy
capacity for disease surveillance, ethical that hitherto only targets the parasite with
conduct in consenting and sampling of no consideration for aiding the host to fight
volunteers, genetics/genomics, and bio back. In addition, National control programs
banking were developed.
can use identified genetic markers for
disease susceptibility to screen and identify
We also have a community engagement most vulnerable populations in order to
component that seeks to popularize formulate appropriate control regimens/
genomics research in the communities plans so that the usually insufficient
where we work, taking careful consideration resources are targeted to communities
of ethical, social, and legal issues potentially where they are most needed. We are
associated with genomics research, bearing indebted to the national control programs
in mind the inherent differences in culture for collaborating with us, the communities
and traditions across the continent.
who willingly volunteer to participate, and
the African academy of Science/Wellcome
We have trained MSc, PhD and Post-Doctoral for funding.
Fellows and are happy to highlight some
of their work in this newsletter. The past I wish you nice reading as you discover more
6 years of hard work have seen us close about our exciting network.
in on markers for trypanotolerance in the
different endemic foci. With the
Prof Enock Matovu
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TrypanoGEN+ and Goals

............................................................

TrypanoGEN+ is the second phase
(continuation) of the TrypanoGEN
initiative (began in 2008). This phase
is led by seven African institutions
(Makerere
Univeristy
(Uganda);
University of Malawi (Malawi); Institut
National de Recherche Biomedicale
(DRC); Rhodes University (South
Africa), University of Dschang
(Cameroon); University of Abobo
Adjame (Cote de’Ivoire), HAT (Human
African Trypanosomiasis) National
Control program (Guinea) and
Three northern partner institutions
(University of Glasgow (Scotland),
and
University
of
Liverpool
(England), Institut de Recherche
pour le Développement (France)
The
focus
of
TrypanoGEN+
(2018-2021) is on two neglected
tropical diseases (Human African
trypanosomiasis (HAT), also known
as African sleeping sickness and
Schistosomiasis (bilharzia or snail
fever) through research and capacity
building by training the young African
scientists. Specifically, TrypanoGEN+
looks at factors in the human DNA
(genetic make-up) that play a major
role in determining how different
individuals respond to infection
by the parasites that cause these
diseases.
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African
Sleeping
sickness
is
caused by two types of parasites:
Trypanosoma brucei rhodesiense in
the east and southern Africa, and
Trypanosoma brucei gambiense in
the west and central Africa. One
gets the disease when bitten by
an infected tsetse fly; the tsetse fly
injects the parasites (trypanosomes)
into blood, during the bite. The
infection spreads through blood
and the nervous system and causes
death if not treated.
Schistosomiasis on the other hand
is caused by a parasite (a worm)
called a schistosome. The parasite
is transmitted to humans through
contact with (washing, bathing,
swimming, paddling or drinking)
fresh water contaminated with faeces
and urine from a person having the
disease. It can also be transmitted
through eating food washed with
contaminated water.
Beside research and training,
TrypanoGEN+ also engages with the
affected communities in dialogue
so as to share knowledge and
perceptions on these diseases. This
is done through community meetings
at town halls and direct interviews.
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TrypanoGEN+ research
team at a community
engagement event in
Lwala, Kaberamaido
district in eastern Uganda.
a) The CPE team reviewing
the consent forms and
questionnaires seeking
perceptions of research
participants towards
genomics research.
b) Briefing the
communities and

b

c) Those who consent have
to sign a consent form to
participate in the research.

c
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Pilot study on the genetic
determinants of schistosomiasis in
Democratic Republic of the Congo.
............................................................
Context
As decided in Yaounde last year, pilot
study on genetic determinants of
schistosomiasis will have to be carried
out in 2 areas of different endemicity
level, high and low. This field trip for
data collection took place first in the
hyperendemic area of “Lemfu” located
120 km far from Kinshasa including 32
km of a muddy road in the rural health
district of Kisantu. This trip was more
dictated by imperatives related to school
calendar.
The team was composed of 4 medical
doctors and a laboratory technician
from Kinshasa who were associated with
laboratory technicians and community
relays from the health district of Kisantu.
Methodology
Collection of pupils data and samples
was done in two elementary schools in
the same health area where stool, blood,
urine were collected and analyzed to
include relatives of the pupils in whom
schistosoma was isolated. Apart from
parents, siblings of schistosoma pupils
were also included.
The only dispensary in the Lemfu city run
by the nuns served as the headquarter
of the team.
Results
Schistosomiasis was found to be well
above the national prevalence rate and
high prevalence was observed among
relatives of pupils who have Schistosoma.
6
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Muddy road

Explanation to the pupils of different stages of stool
collection

Pupil registration and stool collection

Edition 1 : 30th October 2019

Making of Kato Katz

Making of kato katz late in the night

Reading of Kato katz slides

Looking for pupils’families

Child with important ascite due to schistosomiasis

Blood collection of parent
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The INRB’s Reference Laboratory
against Human African
Trypanosomiasis is designed as a
Collaborating Center of the World
Health Organization

............................................................
Since September 2018, the National Reference Laboratory against Human African
Trypanosomiasis has been appointed by the Director General of WHO as a
Collaborating Center on behalf of its organization. This appointment is for a period
of four years, from September 15, 2018 to September 15, 2021. The terms of reference
assigned to this Collaborating Center are:
- the realization of the reference tests for the surveillance of the THA:

•

Immuno-Trypanolyse/T. b. gambiense

Dr.Fataki and Mr. Kambale performing trypanolyse test
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•

ELISA

Mr. Ipos Ngay performing ELISA in the lab

•

PCR, qPCR

Processing of samples for qPCR analysis
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•

The production of mini anion exchange centrifugation (mAECT)

Manufacturing of mAECT at INRB, Kinshasa

•

Training and retraining of staff on the diagnosis of HAT

Pictures illustrating training on Lamp test at
INRB lab
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Training on new diagnostic tools for sleeping sickness and also on quality assurance in the diagnosis of
HAT, Kinshasa

For more information, please consult the links below:
https://www.who.int/collaboratingcentres/fr/
http://www.who.int/collaboratingcentres/database/fr/

Blood samples collection by INRB team during a field trip in endemic area for
Human African trypanosomiasis
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Capacity Building

............................................................
TrypanoGEN+ is committed to training the next generation of
Scientists and therefore training PhD and Post-doctoral fellows is
part of what we do. Some sites (Countries) will recruit only PhD
student while other sites will recruit both PhD and Post-doctoral
Fellows. Whereas most sites have already recruited others are yet
to recruit their fellows. Below is a summary of the fellows recruited
so far and the topics of projects they will be working on.

12

Sokouri Abla Edwige
PhD Fellow

Wameso Nkembo
Marie Noelle
PhD Fellow

Mewamba Mezajou
Estelle
PhD Fellow

Yao Gbacla Flora
Dominique
PhD Fellow

Kevin Karume
Lubula
PhD Fellow

Tendai Muronzi
PhD Fellow

Ahouty Ahouty
Bernardin
Post-Doc Fellow

Oscar Nyangiri
Post-Doc Fellow

Julius Mulindwa
Post-Doc Fellow
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SN Name

Country

Fellowship Date of
Title of project
(MSc; PhD, appointPost-doc) ment

1

Tendai
Muronzi

South
Africa

PhD

01-02-19

Combined Structural
Bioinformatics Approaches and
Their Applications to Human
African Trypanosomiasis

2

Mewamba
Mezajou
Estelle

Cameroon PhD

01-06-19

Association between gene
polymorphism, IgE and
chemokine level with
Schistosoma mansoni infections

4

Ahouty
Ahouty
Bernardin

Cote
dÌvoire

Post-Doc

22-02-19

Investigation of the gut
microbiome in individuals of
different clinical phenotypes
infected with Schistosoma
mansoni in Côte d'Ivoire

5

Sokouri Abla Cote
Edwige
dÌvoire

PhD

22-02-19

Influence of environmental
factors and genetic susceptibility
to Schistosoma mansoni in
humans in Côte d'Ivoire

6

Yao Gbacla
Flora
Dominique

PhD

22-02-19

Investigation of the genetic
diversity of Schistosoma
masoni strains in different
epidemiological facies in Côte
d'Ivoire using microsatellite
markers.

7

Marie Noelle DRC
Wameso
Nkembo

PhD

01-04-19

G1 and G2 mutants of
Apolipoprotein gene confer the
susceptibility to Chronic Kidney
Disease in endemic area of
human African Trypanosomiasis

8

Kevin
Karume
Lubula

DRC

PhD

01-04-19

Gene polymorphism, cytokines
and egg excretion in Schistosoma
mansoni infections

9

Julius
Mulindwa

Uganda

Post-Doc

01-04-19

Post-doctoral researcher: Tb
rhodesiense Host Parasite
Transcriptome analysis

Uganda

Post-Doc

01-04-19

Post-doctoral researcher: Role of
host genetics in schistosomiasis
infection outcomes.

10 Oscar
Nyangiri

Cote
dÌvoire
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1st Annual meeting 4th-6th June at
Speke Resort Munyonyo, Kampala
Uganda.
It was a kickoff meeting which brought together all Principle investigators (Uganda, Malawi,
South Africa, Democratic Republic of Congo, Cote d’Ivoire, Cameroon, Guinea, University
na Glasgow and University of Liverpool) and project Bioinformatians.
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