
RESULTS:

The results of the Ph.D. thesis can be summarized into 4 thematic areas:

l ) screening and experimental data conceming the prevalence, genus and species diversíty.
host and tissue speciťrcity and of ecological. pathofyziological characters of infections and
of their transmission.

2) classification and taxonomy studies

3) results ofsequencing followed by phylogeny analysis

4) results oťcomparative study based on summarized data

Ad r )
T\."enty-four microsporidia from Trichoptera and Lepidoptera as well as 5 microsporidia from
potential intermediate hosts (Crustacea, Amphipoda) were isolated and screened using light
and electron microscopy and molecular biology methods. The screened organisms represented
the follolving genera in the conventional classification of Microsporidia (Canrring and Vávra,
2000) ů,osema (7). Endoreticulatus (3), C1lstosporogenes (2). Thelohania (4), Gurleya (1),
Cougourdella (l), Pyrotheca (l), Episeptum (5), Toxoglugea (1), Larssoniella (2), unresolved
isolates (2) (the number ofspecies examined in respective genera is given in parentheses).
The publications (l-3) and the abstract (8) report the ecological and experimental data on the
prevalence, host and tissue specificity and transmission of l0 examined microsporidia. The

:.';!:rtion (.1) and the abstract (7) describe ecological and experimental data on several
' f microsporidia of the glpsy moth, Lymantria dispar (Lepidoptera) in the research of
: author was engaged.

-\..i:,.:.,-!: all studied microsporidia from Trichoptera beloning to genera Episeptum.
Paraepiseptum n.g., Zelenkaia n.g. are host-species specific parasites infecting fat body and
oenoc)'tes of their hosts. Their spores are not infective for the original host, their life cycle
involves probably an intermediate host and (or) transovarial transmission. Data obtained by
rDNA sequencing (unpublished) showed that microsporidia (genera Thelohania, Gurleya,
Toxoglugea) from several of Gammarus spp., occurring sympatrically with Trichoptera are
not involved in the life cycle oftrichopteran microsporidia.
Afl studied microsporidia from Lepidoptera and belonging to the genus Nosema a
l'airimorpha are transmitted both horizontally and vertically (i.e. per os and transovarially).
The species of the genus Nosema are highly host-species specific microsporidia infecting
preferably salívary and silk glands or fat body' The studied isolates of |,airimorpha disparis
n. comb. are not host specific, they are able to infect a wide spectrum ofmore or less closely
related Lepidoptera, the part of their life cycle, producing uninucleate meiospores
(octospores) is specihcally located in the fat body.

Ad 2)
The publication (l) describes a new genus ofa dispoblastic microsporidian from Trichoptera
w'ith the type species Zelenkaia trichopterae gen. et sp. nov.; publication (2) describes 4 new'
species of tetrasporoblastic microsporidia from Trichoptera (Episeptum trichoinvadens n. sp..
E. pseutloinversum n. sp., E. anaboliae n. sp. a Paraepiseptum plectrocnemiae n. sp.), the
genus Episeptum is redefined and tranfers the trichopteran microsporidia oť the genera
Cougourdellc and Pyrotheca into a newly created genus Paraepiseptum gen. nov.;
publication (3) describes a new microsporidian from Lepidoptera Noserna chrysorrhoeae
n.sp.; publicaton (4) is a redescription oť Thelohania disparis Timoťejeva 1956 and its
redefinition as |hirimorpha disparis n. comb.; publication (5) is the revision oť the species
,\Íarssoniellct elegans Lemmermann, l900 infecting Cyclops vicinus (Crustacea' Copepoda).



a

ruraep$epIum gen. nov. lrom trls[uPrtrra.

Ad 3)
Data in publications (l-3) and (5) resulted in the GenBank deposition of23 sequences of
partial rDNA genes from lepidopteran and trichopteran microsporidian species isolated either
from fresh spores or from the syntype and archival slides (publication 6). The abstract (8)
discusses phylogeny oťtrichopteran genera including 1ssla and Thelohania based on so far not
released sequences.
Summary: microsporidia from Trichoptera including genera Episeptum, Paraepiseptum,
Zelenkaia, Issia and Amblyospora Qhelohania) form several separate groups within a large
clade uniting microsporidia from crustacea (first ofall Copepoda and Cladocera) and insects
u'ith aquatic larval stages (Diptera - Culicidae, Simuliidae). This clade is a sister group of a
rvell defined clade uniting microsporidia ťrom mosquitoes (some having crustacea as
intermediate hosts) clustered around the central genus Amblyospora ("Amblyospora group").
One of the trichopteran group is represented by phylogenetically close related
tetrasporoblastic species of the genera Episepum and Paraepisep,lrm, together with the
copepode microsporidium fu[arssoniella elegans. This group is phylogenetically related to
structurally strikingly different species of the disporoblastic genus Zelenkaia, The
representatíves of genera Issia and Anblyospora (Thelohania) ťrom Trichoptera are closest to
the group including microsporidia ofthe genus Parathelohania.

Ivlicrosporidia of the studied genera Nosema a Vairimorpha ťrom Lepidoptera represent a
very closely phylogenetically related group of parasites of the lepidopteran ťamily
L1-mantriidae. situated within the microsporidia of Hymenoptera (species N. ceranae, lv.
ttpi's, N. bombi). Tbe second sister subgroup of the large c|ade (.'NosemďVairimorpha
group") is formed by microsporidia around N. bombycis wirh Nosema spp. and Vairimorpha
spp. from amphipode and decapode crustacea. The phylogenetic distances among the species
of the genus Nosema (also in relation to species of the genus Vairimorpha) are significantly
smaller than distances among respective species of the genera of trichopteran microsporidia.
However, the strict host specifity of Nosema spp. from family Lymantriidae indicates that the
species involved are valid taxons.

Ad 4)
General conclusion to phylogeny and classification oť microsporidia based on the data of the
Ph.D. thesis:

(i) It occurs that the pres€ntly known microsporidia from Trichoptera and Lepidoptera
have no common and direct ancestor in their evolution. It is hypothetized that
microsporidia invaded both groups independently, probably from ancestors
parasitizing crustacea. The key role in that probably played insects having aquatic
life cycle stages. From these insects then microsporidia radiated into further
diťferent tenestric hosts.

(ii) The mosaic distribution of crustacean microsporidia in phylogeny trees suggests
that the radiation model mentioned above probably was repeated in other groups of
hosts who acquired microsporidia from crustacea living with them in the same
environment.

.(iii) The life cycles oťmicrosporidia switching insects and crustacea as their hosts (e'g.
mosquito Amblyospora spp.) are probably' relics of the original radiation event.
Phylogeny data suggests that microsporidia ťrom Trichoptera could be of similar
t-""Pe.



phylogeny' The main structural distinguishíng characters (especially for high level
ta\a) are plesiomorphic. The relative structural uniformity of microsporidia
suggests that molecular characters providing signals appropriate for classiÍication
must be sought in future (for new'classification).
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