
TrypanoGEN: An integrated approach to 
the identification of genetic determinants 

of susceptibility to trypanosomiasis
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African Trypanosomiasis Associates 

with Tsetsefly Distribution
Animal African Trypanosomiasis

(AAT), Nagana
� T. Vivax
� T. Congolense
� T. brucei brucei

Human African Trypanosomiasis
(HAT), Sleeping Sickness

� T. brucei rhodesiense
� T. b. gambiense



Tsetse and Cattle Distribution

Tsetse distribution Cattle distribution



Importance of Trypanosomiasis: AAT

� 60% of world Arable land is in sub-saharan Africa
� 80% of that (10m Km2) is tsetse infested
� $4 billion/yr production losses by pastoralists

� Annual calving rates 7% lower in AAT areas
� Calf mortality 6-10% higher 
� Milk yields 2- 26% lower, 
� Oxen 38% less efficient

A big threat to food security! 



HAT is a Neglected Tropical Disease

(NTD)
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NTDs shackle the world� s poorest,

the bottom billion plus
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Sleeping Sickness/HAT Importance
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� 55m people at risk
� Estimated 70,000 cases/year
� 1.34m DALYs lost to HAT annually
� No vaccine
� Few Drugs 

� High toxicity
� Drug resistance
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� Early Haemolymphatic Stage
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� Late Meningo-encephalitic Stage
� Sleep cycle disruption
� Confusion, tremors
� Psychiatric symptoms (aggressiveness, irritability)
� Coma, systemic organ failure, and death
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Phenotype 

Stage 2 

Stage 1 

Seropositives 

Self-cure 

Susceptible 

Asymptomatic/ 
resistant 
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9 African + 3 European countries
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� Collect biological samples and clinical data

� At least 1000 cases

� At least 1400 controls

� WGS followed by GWAS and SNP Genotyping

� Sequence 130 individuals to obtain local SNPs

� Focus on  Uganda, DRC, Cote d’Ivoire, Guinea 

� Genotype ~half the samples- discovery cohort

� Genotype the rest for top 1% hits- validation cohort
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� All approvals are in place

� Standardised protocols/SOPs across the network

� Field sampling started late 2013

� We sample adults of consenting age
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� Project Manager

� Makerere University

� Expert Bioinformatician

� CIRDES, Burkina Faso

� Trainee Bioinformaticians

� CIRDES

� Makerere

� 5 PhD Students

� 6 Technicians
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� 60 Samples in Pipeline at Liverpool

� 30 from Uganda

� 30 from Guinea

� First sequences have been obtained

� 60 samples in Transit to Liverpool

� 30 each from DRC and Ivory Coast

� Expect to send 100 samples from NW Uganda to be 

sequenced by GDAP
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� Uganda is major focus for T. b. rhodesiense

� Are G1/G2 present in the T. b.rh endemic foci?

� Are they protective?
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Controls
n = 180

Kaberamaido
2012

T.b.rhodesiense patients
n = 186

Tororo 
2002/03

Soroti
2002/03

Kaberamaido
2010

Uganda
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T.b.rhodesiense patients
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T.b.rhodesiense patients

Controls 
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OR = 0.23
G2 is associated with a 4x reduced risk of T.b.rhodesiense infection

i.e. G2 does not completely eliminate the risk
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� Differences in Ethical clearances obtained

� Some sites only collect blood and serum

� Others can extend to urine and saliva

� 1 -4 Essential phenotypes missing for some sites 
(weight, height, medications, smoking/alcohol history)

� Infrastructure limitations

� Coping with elaborate finance reporting procedures

� Fieldwork at some sites lagging far behind

� Ebola has halted work in Guinea



Welcome to Uganda


