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Resolving relationships between Australian
trypanosomes using DNA barcoding data
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The review of Thompson et al. [1] is a timely assessment of
the threats to Australian wildlife posed by parasites, either
by moving hosts within Australia or by introducing novel
organisms. However, the presented phylogenetic tree (mod-
ified from [2]), showing the relationships between trypano-
somes of Australian mammals, is misleading, and raises
wider questions about how to best analyse such sequence
data for identification of unknown organisms (DNA barcod-
ing) and for species discovery. Many of the sequences used to
construct the tree originate from recent PCR-based surveys,
which have greatly increased our knowledge of trypanosome
diversity in both native and introduced Australian mam-
mals [2-6]. Indeed, at least four unrelated groups are now
known from Australian marsupials, with new hosts includ-
ing woylies [2], koalas [4], wallabies [3], potoroos, and
quokkas [6]. Furthermore, three exotic species are now
known, Trypanosoma theileri from cattle [7]; Trypanosoma
lewisi from rats [2]; and Trypanosoma nabiasi from rabbits
[8], which are likely to have been introduced to Australia by
humans with their host species.

The presented phylogenetic trees [1,2] give the impres-
sion that 7. lewisi (a cosmopolitan rat trypanosome) is
closely related to a trypanosome of a kangaroo first char-
acterised by Noyes et al. [9]. However, there is strong
evidence from trees based on 18S rRNA and glyceralde-
hyde phosphate dehydrogenase (¢GAPDH) genes that the
kangaroo trypanosome is more closely related to Trypano-
soma cruzi (the causative agent of Chagas disease) than to
T. lewisi [10,11]. The tree presented in Averis et al. [2] is
constructed using the small (approx. 500 bp) V7-V8 region
of 18S rDNA, the region of choice for most sequence-based
surveys of trypanosome diversity. However, this region is
unsuitable for resolving relationships between distantly
related trypanosomes, as it evolves quickly, and sequences
from distantly related taxa cannot be aligned with confi-
dence. As such, the most variable regions are often exclud-
ed from analyses; indeed, only 77 characters (of the approx.
2 kb gene) were included in the analyses of Averis et al. [2].
Furthermore, these analyses [2] excluded the majority of
trypanosome diversity and key outgroup taxa, which would
be required for a robust analysis. With such fast evolving
sequences, elimination of more distant taxa can make it
easier to identify sites of positional homology in an align-
ment, a useful practice for resolving relationships between
closely related taxa. However, as shown by a number of 18S
rDNA-based studies, resolution of relationships between
distantly related trypanosomes (such as those from diverse
Australian marsupials) requires broad taxon coverage to
ensure correct inference of evolutionary relationships [12].
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This raises the question of how to best analyse such
short sequences. Averis et al. [2] also used BLAST for
analysis of their short sequences. This approach is argu-
ably more appropriate to an initial analysis of such se-
quence data, as it uses the full length of the sequence
generated and enables comparison to all available
sequences in a database (rather than a restricted subset).
If sequences are found to be similar to those from reference
taxa, phylogenetic analysis can then be restricted to a
subset of closely related taxa. However, if sequences differ
considerably from those of reference taxa (indicating
the presence of novel species), accurate phylogenetic
placement requires longer 18S rDNA sequences and/or
sequences from other genes such as gGAPDH, together
with careful taxon selection and inclusion of suitable out-

groups.

References

1 Thompson, R.C.A. et al. (2010) Parasites, emerging disease and wildlife
conservation. Int. J. Parasitol. 40, 1163-1170

2 Averis, S. et al. (2009) The diversity, distribution and host-parasite
associations of trypanosomes in Western Australian wildlife.
Parasitology 136, 1269-1279

3 Hamilton, P.B. et al. (2005) A new lineage of trypanosomes from
Australian vertebrates and terrestrial bloodsucking leeches
(Haemadipsidae). Int. J. Parasitol. 35, 431-443

4 McInnes, L.M. et al. (2009) Trypanosoma irwinz n. sp

(Sarcomastigophora: Trypanosomatidae) from the koala (Phascolarctos

cinereus). Parasitology 136, 875-885

Jakes, K.A. et al. (2001) Phylogenetic relationships of Trypanosoma

chelodina and Trypanosoma binneyi from Australian tortoises and

platypuses inferred from small subunit rRNA analyses. Parasitology

123, 483-487

6 Austen, J.M. et al. (2009) Morphological and molecular characterization
of Trypanosoma copemani n. sp (Trypanosomatidae) isolated from
Gilbert’s potoroo (Potorous gilbertii) and quokka (Setonix brachyurus).
Parasitology 136, 783-792

7 Ward, W.H. et al. (1984) Anaemia associated with a high parasitaemia
of Trypanosoma theileri in a dairy cow. Aust. Vet. J. 61, 324

8 Hamilton, P.B. et al. (2005) The inadvertent introduction into Australia
of Trypanosoma nabiasi, the trypanosome of the European rabbit
(Oryctolagus cuniculus), and its potential for biocontrol. Mol. Ecol.
14, 3167-3175

9 Noyes, H. et al. (1999) A nested PCR for the ssrRNA gene detects
Trypanosoma binneyi in the platypus and Trypanosoma sp. in wombats
and kangaroos in Australia. Int. J. Parasitol. 29, 331-339

10 Hamilton, P.B. et al. (2007) Patterns of co-evolution between

trypanosomes and their hosts deduced from ribosomal RNA and

protein-coding gene phylogenies. Mol. Phylogenet. Evol. 43, 15-25

Stevens, J.R. et al. (1999) The ancient and divergent origins of the

human pathogenic trypanosomes, Trypanosoma brucei and T. cruzi.

Parasitology 118, 107-116

12 Simpson, A.G.B. et al. (2006) The evolution and diversity of
kinetoplastid flagellates. Trends Parasitol. 22, 168-174

(2]

1

=

1471-4922/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.pt.2010.11.009 Trends in Parasitology, March 2011, Vol. 27, No. 3

99



