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Annotation:

This study provides unique data on distribution, prevalence, host specificity, phylogeny, and
intraspecific variability of two Haemoproteus species of Palearctic tortoises. Analyses based
on cytochrome b sequences confirm the existence of two monophyletic lineages/species of
Haemoproteus infecting Testudo tortoises. Microscopically, the species corresponding to H.
anatolicum was revealed in blood smears of T. graeca, and H. caucasica was detected in two

tortoise species, T. graeca and T. horsfieldii.
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Marsikova A., 2016: Fylogeneze, diverzita, distribuce a hostitelska specifita parazitu
Haemoproteus spp. (Apicomplexa: Haemosporida: Haemoproteidae) u suchozemskych zelv
Palearktu.

Abstrakt:

Tato studie, zahrnujici rozsahly soubor paraziti rodu Haemoproteus u suchozemskych zelv, je
prvni svého druhu. Kombinaci mikroskopickych a molekuldrné genetickych metod bylo
analyzovano celkem 811 vzorkl ze ¢tyf druhti Zelv, pochazejicich z rozsahlé oblasti mezi
zapadnim Marokem a vychodnim Afghanistanem, a mezi Rumunskem a jizni Syrii. Celkem
160 vzorku, pozitivnich na parazity rodu Haemoproteus, bylo shromazdéno z oblasti mezi
centralni Anatolii a vychodnim Afghanistanem. Na zakladé¢ variability genu cytochromu b byly
odliSeny dvé monofyletické linie téchto parazitl, a mikroskopickou analyzou bylo zjisténo, ze
odpovidaji dvéma diive popsanym druhiim - Haemoproteus anatolicum a Haemoproteus
caucasica. Jejich distribuce se piekryvaji pouze v zkém pruhu podél pohoii Zagros v iranu.
Tato skutecnost naznacuje vyvoj dvou riznych druhti vektori téchto parazitl,, Snavzajem
oddélenymi distribucemi, nicméné pfitomnost téchto vektori zatim nebyla potvrzena. Na
zakladé fylogenetickych analyz tvofili H. caucasica a H. anatolicum sesterské skupiny. Ty byly
nejvice pribuzné s H. pacayae a H. peltocephali, popsanymi z jihoamerickych fi¢nich Zelv.
Byly odhaleny celkem ¢tyti unikatni haplotypy v populaci H. caucasica, ve srovnani se sedmi
haplotypy H. anatolicum. H. caucasica byl navic nalezen u dvou druht Zelv, Testudo graeca a
Testudo horsfieldii, coz naznacuje, ze rod Haemoproteus nevykazuje striktni hostitelskou

specifitu via¢i svému zelvimu mezihostiteli.
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ABSTRACT

A complex wide-range study on the haemoproteid parasites of chelonians was
carried out for the first time. Altogether, 811 samples from four tortoise spe-
cies from an extensive area between western Morocco and eastern Afghani-
stan and between Romania and southern Syria were studied by a combination
of microscopic and molecular-genetic methods. Altogether 160 Haemoproteus-
positive samples were gathered in the area between central Anatolia and east-
ern Afghanistan. According to variability in the cytochrome b gene, two mono-
phyletic evolutionary lineages were distinguished; by means of microscopic
analysis it was revealed that they corresponded to two previously described
species—Haemoproteus anatolicum and Haemoproteus caucasica. Their distri-
bution areas overlap only in a narrow strip along the Zagros Mts. range in Iran.
This fact suggests the involvement of two different vector species with sepa-
rated distribution. Nevertheless, no vectors were confirmed. According to phy-
work. logenetic analyses, H. caucasica represented a sister group to H. anatolicum,
and both of them were most closely related to H. pacayae and H. peltocephali,
described from South American river turtles. Four unique haplotypes were
revealed in the population of H. caucasica, compared with seven haplotypes in
H. anatolicum. Furthermore, H. caucasica was detected in two tortoise spe-
cies, Testudo graeca and Testudo horsfieldii, providing evidence that Haemo-
proteus is not strictly host-specific to the tortoise host species.
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HAEMOSPORIDIANS, the blood protists, are common par-
asites of animals and man; Plasmodium species of medical
and veterinary importance are among the best studied pro-
tists worldwide. However, the majority of closely related
taxa have been much less well studied or even, we might
say, neglected. The Haemoproteus species of reptiles rep-
resent such a typically neglected group in comparison to
the number of studies on haemoproteids infecting birds
(e.g. Bennett et al. 1965; Levin et al. 2011; Levine and
Campbell 1971; Martinsen et al. 2008). The majority of

research done so far on chelonian Haemoproteus has been
descriptive and taxonomic, based solely on the morphology
of their blood stages (Cook et al. 2010; Lainson and Naiff
1998; Telford 2009). The application of molecular-genetic
methods, providing a powerful tool for a comprehensive
insight into the classification, alpha-taxonomy, population
structure, and evolutionary relationships of haemoproteids
(lezhova et al. 2011; Levin et al. 2012; Martinsen et al.
2006; Valkiunas etal. 2007), is yet to be routinely
employed in reptilian parasites. Studies on chelonian Hae-
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