
Abstract

Twenty-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  following  genera  in  the  conventional 
classification of Microsporidia (Canning and Vávra, 2000)  Nosema (7),  Endoreticulatus (3),  Cystosporogenes 
(2), Thelohania (4), Gurleya (1), Cougourdella (1), Pyrotheca (1), Episeptum (5), Toxoglugea (1), Larssoniella 
(2), unresolved isolates (2) (the number of species examined in respective genera is given in parentheses).
The publications report the ecological and experimental data on the prevalence, host and tissue specificity and 
transmission. All studied microsporidia from Trichoptera beloning to genera  Episeptum,  Paraepiseptum n.g., 
Zelenkaia n.g. are host-species specific parasites infecting fat body and oenocytes 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  showed  that  microsporidia  (genera  Thelohania,  Gurleya,  
Toxoglugea) from several of Gammarus spp., occurring  sympatrically with Trichoptera  are not involved in the 
life cycle of trichopteran microsporidia.
All studied microsporidia from Lepidoptera and belonging to the genus Nosema a Vairimorpha 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 salivary and silk glands or fat body. The studied isolates of  
Vairimorpha disparis  n. comb. are not host specific, they are able to infect a wide spectrum of more or less  
closely  related  Lepidoptera,  the  part  of  their  life  cycle,  producing  uninucleate  meiospores  (octospores)  is 
specifically located in the fat body.
One publication describes a new genus of a dispoblastic microsporidian from Trichoptera with the type species  
Zelenkaia  trichopterae gen.  et  sp.  nov.;  one  publications  describes  4  new  species  of  tetrasporoblastic 
microsporidia from Trichoptera (Episeptum trichoinvadens n. sp., E. pseudoinversum n. sp., E. anaboliae n. sp. a 
Paraepiseptum  plectrocnemiae n.  sp.),  the  genus  Episeptum is  redefined  and  tranfers  the  trichopteran 
microsporidia of the genera Cougourdella and Pyrotheca into a newly created genus Paraepiseptum gen. nov.; 
one publication describes a new microsporidian from Lepidoptera Nosema chrysorrhoeae n.sp.; one publication 
is a redescription  of Thelohania disparis Timofejeva 1956 and its redefinition as Vairimorpha disparis n. comb.; 
one  publication  is  the  revision  of  the  species  Marssoniella  elegans Lemmermann,  1900  infecting  Cyclops 
vicinus (Crustacea, Copepoda), which is closely phylogenetically related to the tetrasporoblastic microsporidia of 
the genus Paraepiseptum gen. nov. from Trichoptera.
Data  in  publications  resulted  in  the  GenBank  deposition  of  23  sequences  of  partial  rDNA  genes  from 
lepidopteran and trichopteran microsporidian species isolated either from fresh spores or from the syntype and 
archival  slides.  Summary:  Microsporidia  from  Trichoptera  including  genera  Episeptum,  Paraepiseptum,  
Zelenkaia,  Issia  and Amblyospora  (Thelohania) form  several  separate  groups  within  a  large  clade  uniting 
microsporidia  from crustacea  (first  of  all  Copepoda  and  Cladocera)  and  insects  with  aquatic  larval  stages 
(Diptera - Culicidae, Simuliidae). This clade is a sister group of a well defined clade uniting microsporidia from 
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  Episeptum  and Paraepiseptum,  together  with  the  copepode 
microsporidium Marssoniella elegans. This group is phylogenetically related to structurally strikingly different 
species  of  the  disporoblastic  genus  Zelenkaia.  The  representatives  of  genera  Issia and  Amblyospora 
(Thelohania) from Trichoptera are closest to the group including microsporidia of the genus Parathelohania.
   Microsporidia  of  the  studied  genera  Nosema  a Vairimorpha from Lepidoptera  represent  a  very  closely 
phylogenetically  related  group  of  parasites  of  the  lepidopteran  family  Lymantriidae,  situated  within  the  
microsporidia of Hymenoptera (species  N. ceranae, N. apis, N. bombi). The second sister subgroup of the large 
clade (“Nosema/Vairimorpha group“) is formed by microsporidia around  N. bombycis with  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.


