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Overview

Evolution of Trypanosoma (b.) evansi and T. (b.) equiperdum

Development of stable tsetse-independent transmission

Development of dyskinetoplastidy

Phylogenetic relationship of T. evansi/ T. equiperdum to T. brucei

How many times did Tev/Teq evolve from Tbb?

How does the T. equiperdum strain responsible for the ltalian
2011 outbreak fit in?



Life cycle of T. brucei
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Density-dependent differentiation of long slender T. brucei

into transmission competent stumpy cells

~1-10 nl of blood retained at

proboscis of Tabanus
A (Foil, 1987)
- 106 parasites/ml = 1-10 parasites
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Density-dependent differentiation of long slender T. brucei

into transmission competent stumpy cells

A % T. evansi and
T. equiperdum are

Cell quiescence practically
Upregulation Stumpy == ‘monomorphic’
of mitochondrial N b
structure and \ (Hoare, 1972)
activity A

Stumpy formation involves

mitochondrial activation -

iIs monomorphism caused
by dyskinetoplastidy?
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7. evansi and 7. equiperdum are ‘dyskinetoplastic

DAPI

phase contrast

mitochondrion

MmtDNA =
kinetoplast

» essential (Schnaufer et al., 2001)

* important target for anti-trypanosomatid
drugs (Gould & Schnaufer, 2014)

‘akinetoplastic’ (kDNAD?)
= complete loss of the kinetoplast

‘dyskinetoplastic’ (KDNA")
= dysfunctional kinetoplast

Bloodstream T. brucei kDNA? are viable in presence

of certain mutations in ATPase subunit gamma
(Dean et al., 2013)
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kDNA function during the life cycle of T. brucei
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What is the cause of monomorphism in T. evansi/ T. equiperdum?

Genome-wide dissection of the quorum sensing
signalling pathway in Trypanosoma brucei

Binny M. Mony'#*, Paula MacGregor'*, Alasdair Ivens', Federico Rojas', Andrew Cowton’, Julie Young', David Horn?

& Keith Matthews!
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Summary Part 1

Evolution of Trypanosoma (b.) evansi and T. (b.) equiperdum

Development of stable tsetse-independent transmission

Factors favouring tsetse-independent transmission:

Tev: Monomorphism probably important
- Mutation in stumpy differentiation pathway?
Host able to tolerate high levels of parasitaemia
- Camels, Asian buffaloes (Desquesnes et al. 2013)

Teq: Genital tropism (Biteau et al. 2016; Trindade et al. 2016)
Development of dyskinetoplastidy

Mutations in ATPase subunit gamma obviate the need for
functional KDNA (Dean et al. 2013)

Loss of functional KDNA results in loss of tsetse infectivity
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How often did T. equiperdum [ T. evansi evolve from T. brucei?

Trypanosoma evansi and T. equiperdum: distribution,

biology, treatment and phylogenetic relationship
(a review) Veterinary Parasitology 79 (1998) 95-107

Reto Brun®", Hermann Hecker®, Zhao-Rong Lun®

T. brucei T. equiperdum T. evansi

AN

mechanical transmission betwean
insect vector and mammalian host

loss of maxicircles

T. equiperdum / evansi are
monophyletic

loss of insect vector
\ loss of cyclical mode of transmission

molecular evidence (isoenzymes, RFLPs,
repetitive DNA probes, kDNA probes, etc.)
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Trypanosoma equiperdum: master of
disguise or historical mistake?

Filip Claes?, Philippe Biischer?, Louis Touratier® and Bruno Maria Goddeeris"
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CaM BB K
AnTat 3.1

SVP

Can. stabilata
HoTat 1.2
Stock Colombia
Zagora

ATCC 30019
ATCC 30023
STIE 818

Am. stabilate
Stock Vietnam
Marzouga
KETRI 2480
Alfort

AnTat 4.1
AnTal 8.2
AnTat 17.1
KETRI 2594

ovi
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T. evans
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T. b brucei
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T. b brucei

Refs

[23,32, 48]
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Genome and Phylogenetic Analyses of Trypanosoma

S NEGLECTED
evansi Reveal Extensive Similarity to 7. brucei and @ PLOS | TRPICAL Biseases
Multiple Independent Origins for Dyskinetoplasty January 2015 | Volume 9 | Issue 1 | e3404
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GBE Genome-Wide SNP Analysis Reveals Distinct Origins of
Trypanosoma evansi and Trypanosoma equiperdum
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= Preliminary molecular characterization

. * ICT 2011 tested negative for all maxicircle kDNA

PCR

e ICT 2011 tested negative to the PCR for RoTat1.2
VSG

e T. equiperdum OVI tested positive for all maxicircle kDNA PCR
e T. equiperdum OVI tested negative to the PCR for RoTatl.2 VSG
e T evansi (Kazakistan) tested negative for all maxicircle kDNA PCR
e T. evansi (Kazakistan) tested positive to the PCR for RoTat1.2 VSG

Maurilia Marcacci, Marco Di Domenico, llaria Pascucci, Cesare Camma
IZSAM, Teramo, ltaly
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Phylogenetic analysis of ICT2011 and other isolates using
microsatellite markers

15 markers; 133 isolates: 73x Tbb/Tbr, 48x Tev, 12x Teq
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