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Abstract
Screening of ticks from companion animals from Australia using genetic tools has recently been used to identify and
name eight new species of Apicomplexan parasites. However, the diagnosis of these was based on genetic distinc‑
tiveness and phylogenetic relationships rather than determination of specific characters, which is required by the
International Code of Zoological Nomenclature. The recently proposed names are therefore invalid. The use of infor‑
mal names is necessary until formal valid descriptions are available.
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Letter to the Editor
The Apicomplexa are a large phylum of parasitic alveolates. Despite their enormous public health and economic
importance, in terms of biodiversity, the Apicomplexa
is considered the least-known group of all, with as little as 0.1% of species formally described [1]. Molecular
tools should help overcome this “Linnean shortfall” but
such studies have also lagged behind those of free-living
organisms [2]. The screening of ticks from Australia, and
the identification and description of eight new species of
parasites [3] demonstrates both the value and the need
for this kind of approach.
However, for any species name to be available, it must
satisfy the provisions of the International Code of Zoological Nomenclature (hereafter the Code). In particular,
“To be available, every new name published after 1930
… must be accompanied by a description or definition
that states in words characters that are purported to differentiate the taxon” (Article 13.1.1). In all cases, Greay
*Correspondence: james@cibio.up.pt
1
Centro de Investigação em Biodiversidade e Recursos Genéticos (CIBIO),
InBIO Laboratório Associado, Universidade do Porto, Campus Agrário de
Vairão, 4485‑661 Vairão, Portugal
Full list of author information is available at the end of the article

et al. [3] mention only genetic distinctiveness and position within a clade in the sections related to diagnosis.
As such, the names lack a description as required by the
Code, and the names proposed, i.e. Babesia lohae, Babesia mackerrasorum, Hepatozoon banethi, Hepatozoon
ewingi, Theileria apogeana, Theileria palmeri, Theileria
paparinii and Theileria worthingtonorum are nomina
nuda, and thus unavailable.
It should be stressed that this is not just a technicality.
Given the few molecular studies of many groups of apicomplexan parasites it is highly likely that further screening will recover additional haplotypes for the 18S rRNA
marker used. To which species would these be assigned?
Haplotypes falling between two species would represent additional new species, or variants of one already
proposed? Because genetic distances are a continuum,
without defined characters linked to the proposed names
there is no way to place new sequences unequivocally
within the taxonomic framework. Similarly, phylogenetic
relationships and clade composition would be expected
to change with additional data, making it impossible to
associate new data with the proposed names. While
these are general issues regarding the need for characters to define new species, the situation would be particularly complex in this case, where only 18S rRNA
gene sequences were used to differentiate forms. This is a
slow-evolving gene, and in some cases distinct species of
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the Apicomplexa have been shown to be identical for this
marker, for example Sarcocystis wobeseri, Sarcocystis calchasi and Sarcocystis halieti [4]. Given that host specificity is also not high, with single individual vertebrate hosts
having been reported with multiple infections (e.g. [5]), it
is also possible that the current 18S rRNA sequences and
vertebrate host information are not specific for a single
parasite species.
This is not to automatically suggest that the parasites
identified by [3] do not represent valid taxa. Although
candidate species can be left unnamed pending morphological assessments, this in itself may lead to long
time lags before the description of new species after first
identification, in turn prolonging the Linnean shortfall.
Alternatively, molecular characters can be used to satisfy
article 13.1.1 of the Code, so long as they are explicitly
stated in words. In the meantime, the names proposed by
[3] should not be used to avoid taxonomic instability, and
these parasites should only be referred to informally until
valid descriptions are available.
Funding
The author is funded through an IF-FCT contract (IF/01627/2014) under the
Programa Operacional Potencial Humano - Quadro de Referência Estratégico
Nacional funds from the European Social Fund and the Portuguese Ministério
da Educação e Ciência.
Competing interests
The author declares that he has no competing interests.

Page 2 of 2

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.
Author details
1
Centro de Investigação em Biodiversidade e Recursos Genéticos (CIBIO),
InBIO Laboratório Associado, Universidade do Porto, Campus Agrário de
Vairão, 4485‑661 Vairão, Portugal. 2 Departamento de Biologia, Faculdade
de Ciências, Universidade do Porto, R. Campo Alegre s/n, 4169‑007 Porto,
Portugal.
Received: 5 September 2018 Accepted: 29 March 2019

References
1. Morrison DA. Evolution of the Apicomplexa: where are we now? Trends
Parasitol. 2009;25:375–82.
2. Criscione C, Poulin R, Blouin M. Molecular ecology of parasites:
elucidating ecological and microevolutionary processes. Mol Ecol.
2005;14:2247–57.
3. Greay TL, Zahedi A, Krige AS, Owens JM, Rees RL, Ryan UM, Oskam CL,
Irwin PJ. Endemic, exotic and novel apicomplexan parasites detected dur‑
ing a national study of ticks from companion animals in Australia. Parasit
Vectors. 2018;11:197.
4. Gjerde B, Vikøren T, Hamnes IS. Molecular identification of Sarcocystis
halieti n. sp., Sarcocystis lari and Sarcocystis truncata in the intestine of
a white-tailed sea eagle (Haliaeetus albicilla) in Norway. Int J Parasitol
Parasites Wildl. 2018;7:1–11.
5. Hagner K, Jokinen TS, Lavikainen A, Sukura A. Acute fulminant necrotizing
myopathy in a dog caused by co-infection with ultrastructural Sarcocystis
caninum and Sarcocystis svanai-like apicomplexan protozoa. Vet Parasitol.
2018;252:153–6.

Authors’ contributions
The author read and approved the final manuscript.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

