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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
Tsetse fly modern distribution (AAT) ’ N ag ana

T. Vivax
T. Congolense
T. brucel brucel

Human African Trypanosomiasis
(HAT), Sleeping Sickness

T. brucel rhodesiense
T. b. gambiense

Tsetse flies live today in _
moist savanna and woodlands, |
regions with > 500 mm of rain §
a year. 1

Tsetse flies cary a parasite
which can infect

livestock and people with
trypanosomiasis

(sleeping sickness).



Tsetse and Cattle Distribution
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Tsetse distribution Cattle distribution



Importance of Trypanosomiasis: AAT

60% of world Arable land is in sub-saharan Africa

80% of that (10m Km? 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 threatto food securlty'




HAT Is a Neglected Tropical Disease
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NTDs shackle the world s poorest,

the bottom billion plus
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Tfr’"ypa;‘;gEN Sleeping Sickness/HAT Importance
oriol

55m people at risk
Estimated 70,000 cases/year
1.34m DALYs lost to HAT annually ™
No vaccine
Few Drugs
High toxicity YRS,
Drug resistance s "““
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Early Haemolymphatic Stage
+
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Late Meningo-encephalitic Stage
Sleep cycle disruption
Confusion, tremors :
Psychiatric symptoms (aggressweness irritability)
Coma, systemic organ failure, and death
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Untreated Human Infections by Trypanosoma brucei
gambiense Are Not 100% Fatal
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Philippe Solano'?, André Garcia®, David Courtin®, Claude Laveissiére', Kouakou Lingue®,
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Abstract

The final outcome of infection by Trypanosomao brucei gombiense, the main agent of sleeping sickness, has always been
considered as invariably fatal. While scarce and old reports have mentioned cases of self-cure in untreated patients, these
studies suffered from the lack of accurate diagnostic tools available at that time. Here, using the most specific and sensitive
tools available to date, we report on a long-term follow-up (15 years) of a cohort of 50 human African trypanosomiasis (HAT)
patients from the Ivory Coast among whom 11 refused treatment after their initial diagnosis. In 10 out of 11 subjects who
continued to refuse treatment despite repeated visits, parasite clearance was observed using both microscopy and
polymerase chain reaction (PCR). Most of these subjects (7/10) also displayed decreasing serological responses, becoming
progressively negative to trypanosome variable antigens (LiTat 1.3, 1.5 and 1.6). Hence, in addition to the “classic” lethal

autenma af AT wn shau thar albarasthen astiunml asmasarciane af LWAT save accin acansacelan ta aa sanseanth
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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’lvoire, 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



Uganda is major focus for T. b. rhodesiense
Are G1/G2 present in the T. b.rh endemic foci?

Are they protective?

e 8775 " Uganda T.b.rhodeii(infse6 patients
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Controls

T.b.rhodesiense patients
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Controls

T.b.rhodesiense patients

[

OR =0.23

~

G2 is associated with a 4x reduced risk of T.h.rhodesiense infection

l.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



