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A new, colpodid "flagship” (Protozoa, Ciliophora) from soil of a Green
River Bed in Botswana (Africa)

Kage, C, Kage, M! & Foissner, W2

Ynstitut fur wissenschaftliche Photographie, Schig8issenstein, D—73111 Lauterstein;
Universitat Salzburg, FB Organismische Biologie|lbteinnerstrasse 34, A-5020 Salzburg

Endemicity is difficult to prove in microscopic @gisms because (i) they are not easily
recognizable; (i) many species are dormant (emecysmost of their life; (iii) distinctive
morphological features are rare, as compared tbehiglants and animals; (iv) the field is
distinctly undersearched, and (v) differences mayain unrecognized or misclassified as
"site variations" due to the use of holarctic idigcdtion literature for species from other
biogeographical regions. In this situation, eyeuaiatg "flagships" with conspicuous size and
/or morphology are the best distribution indicatdviny such species have been described,
but others remain to be discovered, showing ouorigmce about even conspicuous taxa. The
new flagship was discovered in mud and soil frogreen part (flooded mainly during rain
season, grassland with a rich mammal fauna in tigesdason) of the River Kwai in the
Okawango Delta, Botswana, subtropical Africa. "@GrelReiver Beds" have never been
investigated for protists. Our study shows an em&aliversity with about 100 ciliate species
in a single sample. Many of theses species aresgribed, and some are of outstanding size
representing biogeographic flagships.

The new flagship belongs to the family Colpodidasere it represents a new genus and
species. It has a size of 150-300um and occuvgarshape types: the "propeller” form is like
the blade of a boat screw and thus very conspicwthen swimming; the second form is
conical and shows that the postoral sac occup&setr end, as in the Marynidae, the sister
family of the Colpodidae. However, silver impregoatand scanning electron microscopy
show that the new genus belongs to the Colpodidaause the pharyngeal fibres are directed
posteriorly. In the lecture, the new flagship iswh in a short film, in silver preparations, and
in the scanning electron microscope. There i ldthubt that this species is restricted either to
Africa or Gondwana.

Supported by the Austrian Science Foundation (FWF).
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The critical nature of protistan test organisms: Hav to use the synergistic
potential of studies on “the same test organisms”?

Thomas Posch & Michaela Salcher

Institute of Zoology and Limnology, University ohbruck, Austria, tel: +43-512-507-6122,
email: thomas.posch@uibk.ac.at

As for every biological discipline research in afjtianicrobial ecology is often based on
classical test organisms, used mostly due to thienple handling and cultivability but
irrespective of their real ecological importance @ominance. In principle, several research
groups are working on “the same cultured species!’ ecologists try to evaluate published
and own data to obtain a synergistic picture ofitivestigated species. In fact, this approach
neglects the genotypic, phenotypic and ecophysicdbgariability of the tested organisms,
superficially termed as “the same species”. Adddity, the simple extrapolation of data
gained in laboratory studies to the situation mfield has to be critically reviewed.

Since nine years, we maintain cultures of one moydtic (Ochromonassp. strain DS), two
heterotrophic protists Bpodo cf. saltans, Cyclidium glaucomaand one autotrophic
phytoflagellate Cryptomonaxf. phaseolus These isolated strains have been used for a larg
set of experiments during the last decade, resuitina detailed characterization of their
ecophysiological potential.

In this talk we concentrate on the two bacteriverpuotists, namelypchromonassp. strain
DS andCyclidium glaucomaThese organisms were often used to charactdreeftects of
protistan predators on the structure of bactersskemblages. Therefore, we compared our
own data with available, published data-sets (ntbee 50 publications). The following
topics will be mentioned: i) Many studies includelyo a poor or even no taxonomic
characterization of the tested protists (assumingt twe speak about the “same test
organism”). ii) We answered many (also rather acadequestions by conducting laboratory
studies. In contrast to the adequate knowledge tibe test organisms” behave in lab-
experiments, we have only a poor knowledge abausituiation in the field. iii) It seems, that
some methods work brilliant for laboratory studies fail to elucidate processes in nature.
For the future we propose a detailed genotypic atttarization of the isolated strains
(belonging to the “same species”) to obtain a tedagpicture of the “intra- and inter-culture”
variability. Therefore, we plan to collect cultiedt strains (identical to the taxa mentioned
above) from various research groups and laboratoBeside the taxonomic affiliation of the
cultivated species, a detailed morphological ammpkygsiological characterization should be
obtained.
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Development of species-specific PCR-primers for thesibling species
Stylonychia mytilusand Stylonychia lemnadSpirotrichea, Ciliophora) based
on IDH-sequences

M. Hantzsch', S.L. Schmidt, D. Bernhard®, D. Ammermanr? & M. Schlegef

! University of Leipzig, Institute for Biology II, decular Evolution and Animal Systematic,
Liebigstrale 18, 04103 LeipziglindenstraRe 17, 72119 Ammerbuch

Based on morphological characters differentiatioetween the two sibling species
Stylonychia mytilusand Stylonychia lemnaés difficult, especially for non-specialist. They
were considered as one species until 1965. At tiha¢ cytological and genetic studies
showed that the “speciesStylonychia mytilusn fact consists of two genetically isolated
varieties. Detailed morphological and biochemicaélgses confirmed this separation and
resulted in a description of a new speci8s,lemnae For example, isoenzyme analyses
revealed distinct differences in the electrophoretittern of isocitrate dehydrogenase (IDH)
between both species.

This study was set out to develop a quick methaddiscrimination between these two
species. Therefore, we amplified and sequencedliRegene of severab. mytilusand S.
lemnaeclones isolated from different geographic regions.

Our results revealed interspecific as well as sgezific sequence variation. The species-
specific differences allowed the development ofcggmespecific PCR-primers for bots.
mytilusand asS. lemnaeproviding a rapid and simple method for the disanemion between
these two species even if only one single celvalable.

Furthermore, phylogenetic analyses were carriedusutg the IDH-sequences. The results
show a clear separation between @ll mytilusand S. lemnaeclones supported by high
bootstrap values. Further, tendencies indicatiragggphically structured distribution patterns
are denoted.
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Distinguishing the sibling speciesStylonychia lemnaeand Stylonychia
mytilus (Spirotrichea, Ciliophora) by fluorescence in situhybridization

S.L. Schmidt, D. Bernhard", M. Schlegel, D. Ammermanr? and J. Fried®

YUniversitat Leipzig, Lehrstuhl fiir Molekulare Evobn und Systematik der Tiere, Liebig-
straRe 18, 04103 LeipzidlindenstraRe 17, 72119 Ammerbuciechnische Universitat
Minchen, Lehrstuhl fur Mikrobiologie, Am HochangeB85350 Freising

Stylonychia lemnaandStylonychia mytilugre members of th8tylonychia mytilugsomplex.
Both species are difficult to distinguish by morfdgical or morphogenetic characters.
However, investigations of the isoenzyme patterrthef isocitrate dehydrogenase and the
malic dehydrogenase show a distinct differentiati@tween both species. In the last few
years, fluorescence in situ hybridization (FISHhteiques became a suitable and reliable tool
for identification and differentiation of closelglated species of protozoa, such as ciliates. In
the present study, appropriate specific oligonualeo probes should be developed to
distinguish both species.

Therefore, the SSU rDNA of numerous clones of ibéng speciesStylonychia lemnaand
Stylonychia mytiluswere analysed. Comparing the sequences of bothiespea single
nucleotide difference was found within the wholegeBased on this difference a set of two
oligonucleotide probes targeting the SSU rRNA afheapecies was designed. These probes
were tested on preserved cells of clones of bo#itisp isolated from different geographic
regions. All hybridizations performed with the ngwobes showed intense fluorescence
signals in targeted cells only and allow now tharahiguous differentiation of the species
Stylonychia lemnaandStylonychia mytilus

This work was supported by the German Researchdatiom (DGP), projects Schl 229/12-1
and LU 421/3-2.
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Biodiversity development of terrestrial testate amebae — is there any
succession at all?

Manfred Wanner and Willi E.R. Xylander
The State Museum for Natural History Gorlitz, PGB B354, D-02806 Gorlitz, Germany

Heterotrophic protists, e.g. testate amoebae, ataymportant part in primary succession,
because these unicellular organisms occur immeygiatenewly exposed land surfaces in
high abundances and biomasses facilitating theblegienent of plants and animals. We
investigated testate amoebae from soils of diffeage and stage, which revealed remarkable
high abundances and biomasses even at very digndy sites. Emphasis was set on inland
dune micro-chronosequences of different plant ssioaal stages (bare sai@hrynephorus
canescens&nd Polytrichum piliferumas early stages$;estuca ovinaand Pinus sylvestrisas
late stages). The number of testate amoebae spacressed clearly with the successional
stage of the vegetation cover, but no consisteplacement or extinction of taxa was
observed. The “newcomers” obviously did not redineedensity of the “residents”, although
the community pattern (abundances, biomasses, @me®s) was significantly altered.
Organism-free substrate of different quality exgbsethe air or adjacent soil was colonised
quickly and in high abundance by testate amoehatend temporal replacement of species
occurred. Cluster analysis of species inventory @mehdances of numerous types of soil of
different age highlight a classification of amoebammunities towards regional influences
rather than local successional stages of vegetalibese data corroborate the fact that
belowground communities operate differently tharanpl ones. Thus, the concept of
“community assembly” should be taken into consitilera which is more flexible than
“succession”. Furthermore, the additive invasiohawour of testate amoebae points to a lack
of interspecific competition, characteristic foneutral community model.
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Phylogenetic and morphological studies on choanofigllates from the
Antarctic and Arctic waters

Frank Nitsche, Claudia Wylezich, Hartmut Arndt

Universitat zu Koln Zoologisches InstitutAllgemeine Okologie und Limnologi@/eyertal
119 50931 KdlIn

As part of the heterotrophic nanoflagellates, whptay a very important role in marine
Antarctic and Arctic pelagic ecosystems, choand@flates form a conspicuous and abundant
component. Recent molecular biological studies odrine nanofauna indicated that
morphological investigations of these tiny orgargs(8-6pum cell size) reveal only limited
taxonomic resolution. However, until now only fomarine choanoflagellate species of the
Acanthoecidae and only seven species of Codonesigahd Salpingoecidae have been
sequenced (18S rDNA). We isloated some choanoflgs| analyzed them combining
morphological and molecular biological methods andmarized information on the polar
and global distribution of choanoflagellates. A adpwill be given on the first results
regarding the molecular identity of Arctic and Amtigc isolates of the same morphospecies,
on phylogenetic relationships within the choandtlisjes and on the knowledge of the
biogeography of choanoflagellates.
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Intraspecific genetic variability in Paramecium (Ciliophora;
Oligohymenophorea)

Barth D.1!, Krenek S.* and Berendonk T. U.!

WUniversitit Leipzig, Institut fiir Biologie II, Liebigstr. 18, 04103 Leipzig, Germany;
dbarth@rz.uni-leipzig.de; lizardx@web.de; tberendonk@rz.uni-leipzig.de

We present data on the intraspecific genetic variation in Paramecium caudatum and P.
multimicronucleatum. To test the extent of clonal diversity within these species we

sampled at three geographic scales:
A local scale in the vicinity of Leipzig, an inteeatiate scale throughout Central Europe and a
worldwide scale.

We found no intraspecific variability in the 185 RNA/ITS - region, which
demonstrates its utility as diagnostic marker to identify species within the genus
Paramecium. On the other hand, DNA-sequences of the mitochondrial COX I gene
revealed extensive intraspecific variation in both species.

Interestingly, the analysis of our data suggests higher sequence divergence between
Paramecium multimicronucleatum populations.
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Diversity of eukaryotes in extremes of anoxicity: The Framvaren Fjord
in Norway

Anke Behnke, Hans-Werner Breiner, Victoria Alla & Thorsten Stoeck

University Kaiserslautern, Dpt. of Biology, Institute of Ecology, Erwin Schrodinger Str. 14,
D-67663 Kaiserslautern, Germany

Our research focuses on the diversity of microeukaryotes in different anoxic marine
environments using culture-independent as well as culture-dependent approaches.
By comparing different sample sites with each other we try to estimate the global
dispersal or endemic nature of different organisms and taxonomic groups. Here, we
present data from an anoxic environment, the Framvaren Fjord in Norway. With >
1000 clones analyzed thus far and more to come, our Framvaren-study belongs to the
most comprehensive molecular diversity inventories in a single environment. Within
a wide range of anoxicity levels, Framvaren represents the extremes of anoxicity on
Earth: a super-anoxic fjord with sulfide concentrations up to 25 times higher than in
the Black Sea. According to current assumptions, species diversity decreases and
species abundance increases in extreme environments with only a few specialized
species occurring in high numbers. However, in Framvaren we find an unexpectedly
high diversity of microeukaryotes. The molecular signatures represent organisms of
most major protistan lineages in the eukaryotic tree of life. The level of novelty
reaches from novel species, genera and families within well described taxonomic
clades, to previously described clades on the highest taxonomic levels known
exclusively from their environmental signatures.
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Molecular diversity in euglenid flagellates
Gela Preisfeld

Fakultat Biologie, Universitat Bielefeld, Postfat@0 131;a.preisfeld@uni-bielefeld.de

Euglenid flagellates are a well defined group obwtbl,000 taxa that belong together with
kinetoplastids and diplonemids to the supertaxoglénozoa. They occupy a variety of fresh
water, marine and soil habitats, but mostly prefeater bodies rich with organic
contamination, like farm yard mittens, ponds andiddes with decaying plant material.
Euglenids are easily identified as such by lightnescopical investigation due to a very
characteristic set of diagnostic features like sblape, euglenoid movement, flagella, and
ingestion organelles. But only the unique struciréhe pellicle serves as an autopomorhic
character, because all other characters occur laigun other organisms as well. Using
molecular data to explore euglenid affiliations bagn successful so far only within euglenid
evolution. Relationships to other protists stilinan unclear.

Within euglenid two distinctive lineages can benitigeed with SSU rDNA data sets: The
most known are the phototrophic forms, which evdhafter secondary endocytobiosis
between a phagotrophic euglenid ancestor and a griga. As evidence for the secondary
endocytobiosis event the established chloroplastsarrounded by three membranes and an
eyespot independent from the chloroplast. The skcéess known, clade is built by
osmotrophic forms, which exclusively feed on pinotie uptake of nutrients via the reservoir
membrane. Molecular data show that these two claderot represent the plesiomorphic
nutrition modes in euglenids, but are derived frgmagotrophic ancestors: After development
of alternative food sources, ingestion apparatus@ge been reduced in both lineages.
Molecular peculiarities of phagotrophic, phototrapland osmotrophic euglenids will be
discussed.
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The species problem and Protist Evolution
Martin Schlegéiand Ralf Meisterfeld

'Universitat Leipzig, Institut fur Biologie II, TataRe 33, D-04103 Leipzig
’RWTH Aachen, Institut firr Biologe II, Kopernikusfte 16, D-52056 Aachen

The biological species concept as coined by ErnayrMs not applicable to many protists
which reproduce by inbreeding or asexually. An edtzl concept supplementing the
biological species concept was suggested by T. dhn&born after intensive studies on
differently reproducing species of tRaramecium aurelidomplex. In his concept based on
the hypothesis that inbreeding or asexually reprivdyu

taxa also evolve as discrete units, he suggestdatispecies should be recognized as an
evolving entity that has undergone a threshold ohimum evolutionary divergence.
However, Sonneborn’s idea was poorly received. Wenee different morphological and
molecular characters discovered and applied inn@axy since Sonneborn developed his
hypothesis. We conclude that there is now an amoelaf

objective characters to arrive at sound judgemdrttuia the complexity of the genetic
differences necessary to delimit species in Sormmébcense when the biological species
concept is not applicable. In addition, combinedphological and molecular studies reveal
that, although many free-living protests may béglty distributed, geographical patterns and
local distribution also occur.
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Die Morphospezies: Konzepte und Probleme

Wilhelm Foissner
Universitat Salzburg, FB Organismische Biologie|lbteinnerstrasse 34, A-5020 Salzburg

Von den Uber 30 Artkonzepten sind heute noch falgesechs in Diskussion: dB®logische
Artkonzept von Ernst Mayr ("l define biological species asups of interbreeding natural
populations that are reproductively isolated frotineo such groups".); d&hylogenetische
Artkonzept sensu Mishler und Theriot ("A species is the l@adtisive taxon recognized in a
formal phylogenetic classification. As with all haechical levels of taxa in such a
classification, organisms are grouped into spebexsause of evidence of monophyly. Taxa
are ranked as species rather than at some highel because they are the smallest
monophyletic groups deemed worthy of formal rectignj because of the amount of support
for their monophyly and/or because of their impocg in biological processes operating on
the lineage in question”.); d&hylogenetische Artkonzeptsensu Wheeler und Platnik ("We
define species as the smallest aggregation of bepopulations or asexual lineages
diagnosable by a unique combination of charactaest.); dasEvolutionare Artkonzept
von Wiley und Mayden ("An evolutionary species is entity composed of organisms that
maintains its identity from other such entitiesotigh time and over space, that has its own
independent evolutionary fate and historical tewdes?y.); dasHennigsche Artkonzept
("Species are reproductively isolated natural patohs or groups of natural populations.
They originate via the dissolution of the stem gg®m a speciation event and cease to exist
either through extinction or speciation”.); und d3eologische Artkonzeptvon van Valen
("a species occupies a certain niche".).

Keines dieser Konzepte erweist sich in der Prasisescht handhabbar und kann die Subjek-
tivitat der Artabgrenzung nicht wirklich beseitigeAuch Mayr’s vielgeriihmte Definition
stoRt an Grenzen, wenn man an die asexuellen Grganiund die vielen, die Artgrenzen
Uberschreitenden Hybriden denkt. Daher ist es irPdaxis nach wie vor so, dal} eine Art das
ist, was der Spezialist als solche einstuft. Dasigher subjektiv. Aber man kann eben eine
Art nicht "beweisen”, weder mit klassischen nochderaen Methoden; man kann sie besten-
falls wahrscheinlich machen. Dennoch: das ist k&iand aufzugeben! Die molekularbiologi-
schen Daten zeigen fast immer, dal3 die Morpholagdm verantwortungsvoll waren, das
heil3t, weniger Arten errichteten als die Sequerzdaiahrscheinlich machen.

An Hand einiger Beispiele werde ich das morpholdgsArtkonzept bei Ciliaten erlautern.

Unterstiutzt vom Fonds fur die WissenschaftlichesEbung (FWF).
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Molecular typing of protistan species
Slava S. Epstein, Barbara Schend, Thorsten Stoeck

! Northeastern University, Biology Department, BostdA 02115, USA
2Technische Universitat Kaiserslautern, FB Biolo§ig663 Kaiserslautern, Germany

What is species? That is the question! If speexest, their evolutionary histories must be
different. This separation, whatever its causesstriead to accumulation of species-specific
mutations. It should be possible to use the nurabsuch mutations as a measure of
evolutionary separation. It follows that gene dgence could be used as a rather objective
species criterion. Is this simple logic suppottgdempirical observations?

For the sequence divergence to be useful in deingeapecies, its intra- and interspecific
levels should be markedly different. If thererideed a disparity between the two, a cut off
value will emerge distinguishing populations thablged into different species from those
that have not. Using 18S rRNA gene as a markeseteut to find such a cut off value.
Several species of marine benthic ciliates seageigst organisms. We detected and
contrasted interoperon, intraspecies, and inteispsequence divergence. While different
ciliate species certainly exhibit different levelsinterspecific gene sequence variability, the
1% 18S rRNA gene divergence appears to be a tygistaince between closely related
species. | will discuss the usefulness and linoitest of the proposed concept of protistan
species defined from molecular prospective.
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Taxonomy of the Microsporidia: Morphology vs. Molealar Biology
Caspar Franzen
Klinik und Poliklinik ftr Innere Medizin |, Univeitat Regensburg, 93042 Regensburg

Microsporidia are obligate intracellular, eukarggparasites with a unique ultrastructure and
life cycle. Traditional classifications of microgptia have been done on the basis of
morphologic characters, but the major publishedsifecations differ significantly and the
taxonomy of microsporidia remains controversial arsd currently under extensive
reconstruction. Especially the higher level clasatfon of the Microsporidia has been
tenuous because the significance of the homologyngnthe morphological characters that
could be identified could not be determined.

Molecular techniques are rapidly becoming an inmgdriand integral part of biosystematic
studies. Microsporidia are prime candidates for Ipggnetic analysis based on DNA
sequence data because of the relatively small nuatheseful morphological characters.

The initial split of the Microsporidia into classéss been based on characters such as
whether there is a membrane surrounding the spasbb(Pansporoblastina versus
Apansporoblastina), whether they are diplokarydhcoughout their life cycle or have
uninucleate states, and the type of nuclear diigidaplophasea versus Dihaplophasea).
There is increasing evidence that, while therecareelations in some cases between these
characters and phylogenetic relatedness, thesaedaxio schemes have almost no relationship
to evolutionary history because these charactess @ranging relatively rapidly as
evolutionary adaptations to host, host environmant host population parameters. As a
result, higher level classifications based on thelsgracters are probably not measures of
evolutionary relatedness, and indeed vary greatiyrey classification systems.

Phylogenies based on molecular sequence data pmdé¢o resolve a large number of
guestions about the evolution of characters inMierosporidia. Most of these studies use
sequence data from the small subunit rDNA. Thibdsause a large humber of sequences
have become available for this gene and it hasrhecsomewhat of a standard; however,
other genes will have to be sequenced to confirrd &amther clarify microsporidial
relationships.
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A revised species concept for microalgae

Michael Melkonian
Botanisches Institut, Universitat zu Koln, Gyrhof46, D-50931 Koln

Since Ehrenberg (1839), species of microalgae haea described based on light
microscopic features (the morpho-species conc®pily decades later were clonal cultures of
microalgae established on a routine basis (Pringsh821). Until recently, and sometimes
even today new species of microalgae have beetéasribed based on light microscopy of
cells from natural samples. Thus, the stabilityhef diagnostic characters as well as the
genetic identity of the cells studied remains largmknown. Furthermore, because of the
lack of cultures, the reproducibility of such se&land hence their conclusions (taxonomic
designations) are compromised. In recent yeardiestaddressing the morphology as well as
the genetic identity of microalgal species havestjoeed the morpho-species concept. It has
been shown that representatives of a single alggbinospecies can be genetically as diverse
as humans and sea urchins. Many morphological cteasaused in microalgal classifications
are now known to be either plesiomorphic or homsipldt is proposed that a revised species
concept for microalgae should be based on the dgicdbspecies concept and linked to non-
homoplasious molecular synapomorphies (NHS). Sadgparoach could in principle also be
transferred to asexual taxa or taxa for which skiyua presently unknown. Some examples
from research done in the author’s laboratory usigapproach will be presented.
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Genospecies Versus Morphospecies: Highlights andtfills of Fluorescence
In Situ Hybridisation (FISH) with Protists

Johannes Fried

Technische Universitat Munchen, Lehrstuhl fur Mikabogie, Am Hochanger 4, D-85350
Freising, Germany

During the last few years fluorescence in situ fdibation techniques were developed to
microscopically identify and detect protozoa wittdomplex microbial communities using
fluorescently labelled gene-specific nucleotideba® These techniques can be combined
with classical techniques such as silver impregnatnethods and electron microscopy
preparative techniques. Thus, a single individughoism can be examined and determined
by applying different techniques, older morpholadjic and new genetically based methods.
Morphology based identification of protists is stard. The huge number of described species
provides lots of information. Direct comparisonsidae made easily, if somebody looks
carefully at the distinct characters to be compamedoetween such morphospecies —
arguments heard by students from classical taxastemiGene specific identification of
protists is based on the statement that each mimgibspeciation is only the expression of a
distinct genomic arrangement, the arrangement afeotides, which can be determined
exactly. In this review, the highlights and pit&albf the fluorescence in situ hybridisation
(FISH) technigue in general is focused. It dealthwhe technique of probe construction,
shows, how a single nucleotide difference can Iserohinatory for species identification,
discusses the problems of fluorescence signal rdetation, and how FISH helps bringing
together morphospecies and genospecies concepmtstistology.

Acknowledgement: Thanks for: financial supporthie German Research Foundation (DFG),
project LU 421/3-2 and to the European Commissiprgject QLK3-CT-2002-02151,
CIMES; providing lab facilities and for correctirige manuscript to Wolfgang Ludwig and
Karl Heinz Schleifer; cooperation to Johannes Hisikgcoordinator) and all other members
of the CIMES project, as well as to Wilhelm Foissrend to Stephanie Schmidt and co-
workers; excellent team work to Dorle Begert, SilWVeber, Katharina Wulff and Isabel
Hartmann; providing rumen fluid samples to Ralfgganier and Susanne Ulbrich.
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Application of morphological and molecular definedgroups of organisms
(species) in protist ecology

Jens Boenigk, Antonis Chatzinotas, Gianfranco Novamo, Karin Pfandl, Tobias
Garstcki

Ecology of specific protistan taxa is largely basedecophysiological investigations of a few
cultivated strains. The increasing awareness otigbranicrodiversity and intraspecific
variation requires to reconsider the current cote@pd tools for identifying and grouping
protists. Is a morphologically or a molecular defintaxon more suitable for ecological
research? To what extend can findings on singl@nstrbe generalised for the respective
taxon? Molecular data usually provide a higher (phgnetic) resolution as compared to
morphological traits. It is, however, a still unveged question to what extend the higher
resolution of molecular markers increase our urideding of the ecology of protist species. |
will present data on more than 60 strains of a comand ubiquitous group of flagellates, i.e.
colourless chrysophytes, originating from soil aaquatic habitats. | will discuss the
suitability and applicability of morphologically dnmolecularly defined groups of organisms.
Despite a high morphological similarity, the mollcudiversity is high. However, even 18S
rRNA gene sequences still do hardly allow for agkiographical restriction of clades. For
instance, we found identical genotypes in term$88 rRNA gene similarity in samples from
Austria, China, New Zealand and Uganda suggestiladpay) distribution. In contrast,
ecophysiological experiments indicate consisteahds with respect to the origin of the
strains, i.e., to the geographical region. | wialiss the implications of ecophysiological
microdiversity for protist ecology and estimategiersity.
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Foreward and reverse genetic methods in analysis phagosome formation
in Tetrahymena thermophila

Tiedtke, A. & Scheidgen-Kleyboldt, G.:

Institute for General Zoology & Genetics, Univeysif Muenster, D-48149 Muenster,
Germany

Phagosomes are formed when particles collectedhbyotal apparatus, trigger fusion of
discoidal vesicles with the membrane of the cytophgeal pouch.The growing phagosome
incorporates the membranes of these vesiclesitupttentually becomes pinched off into the
cytoplasm by the action of a local actin-based sketeton.

To dissect genetically the processes involved iagpsome formation we need mutants
blocked in phagosome biogenesis. We have obtaipedrilom mutagenesis, a special cross
(Uniparental cytogamy) and the use of an efficientichment technique a number of
different isozygous mutant phenotypes of this pathwFor example, mutants, that are
impaired in structure and/or function of their oeparatus (OA), the solely cellular site
where the cell gathers particles and forms phageso@ther mutants have functional OA’s,
collect particles into the pharyngeal pouch, bat anable to form a phagosome. The third
type of mutants is able to form a phagosome, baohagrelease it into the cytoplasm. These
mutants have shown that Tetrahymena can survive @mv unimpaired without
phagocytosis, when cultured in suitable media, themically defined medium. They also
are helpful tools for pharmalogical studies on altyng pathways involved in phagosome
biogenesis, but their genes could not be clonddrso

The availability of an antisense ribosome libraky, {n which the antisense vector contains 5’
untranslated region inserts derived from a fullgidncDNA library corresponding to a large
number of protein coding genes, can overcome tiostage. Transformation of conjugating
cells with this library by electroporation or bmtic bombardment generates null or
hypomorphic phenotypes owing to the presence oisemdge ribosomes. We collected
transformands blocked in phagosome formation byséime enrichment protocol as described
for mutants obtained by random mutagensis. Allssaobtained tranformands show structural
defects in the oral apparatus or mislocation of@#e The genes whose silencing caused the
mutant phenotype have been cloned by PCR expersmEne availability of the Tetrahymena
Genome Database (http://www.ciliate.Qrgill speed up identification of genes from funthe
transformands.

To study phagosome formation biochemically we hpugfied newly formed phagosomes
and for comparison also 5 min old phagosomes apdrated their proteins by 2-D PAGE.
On gels stained with Coomassie-Blue about 150 ndistspots were resolved for each
phagosomal stage. From ten spots the proteins wigested, sequenced and used to
synthesize their cDNA’s by RT-PCR experiments. Qifiethe proteins turned out to be
identical to a secreted cysteine protease (Tetrawg other had high homology to a 25 kD
calcium binding protein, previously localized iretttilia only. A fourth protein showed 45%
homology to a Ptdins-4P-Kinase. For the other pmeteno meaningful homologies were
detected by data base searches. The antisenseomiotechnique (2) allows specific
inhibition of these genes by cloning their revesgentated 5’-UTR regions into the DN 5318
plasmid. Transformation of conjugating cells withist construct eventually results in
selectable mutant phenotypes by this reverse geagiroach.

(1) Chilcoat, N. D. et al. (2001) Proc. Natl. Acad..3¢5A 98, 8709-8713
(2) Sweeney, R. et al. (1996) Proc. Natl. Acad. B8A 93, 8518-8523
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Heterogenic distribution of surface-proteins and dects of MRNA
abundance:Parameciumhesitates to change the serotype

Martin Simon, Simone Marker & Helmut J. Schmidt
TU Kaiserslautern, Department of Ecology, Erwin-®clinger-Stral3e, 67663 Kaiserslautern

Proteins with the characteristics of antigens am sbrface ofParameciumhave been first
observed by Sonneborn in 1942. The classical msthaodlyzing the gene-expression were
micro- and macronuclear knock-out mutants. Intemsesearch on the RNAIi pathway, not
only in Paramecium led to the ability of knock-down experiments Imgéstion of dsSRNA
homologue to the target-gene. We present here dbelts of silencing serotype 51A of
Paramecium tetraureligparticularly with regards to the phenotype, which present in
serotype 51D-alpha and also to the serotype shiifich shows interesting characteristics in
temporal succession.

Normally surface antigen transformation can belgadsduced by temperature shifts. By
knocked down gene expression with RNAi we analyzedotype shifting by indirect
immunofluorescence staining of whole cells. Theetispan in which the “old” and the “new”
protein are detectable is much longer than duttiegshift by temperature. By the comparison
of different feeding-clones this phenomenon seembet associated with the difference in
MRNA abundance, a factor which was earlier thoughte regulating serotype expression.
Also a heterogenic distribution of surface antigensbvious: the “old”, silenced protein is
located on the cilia-membrane, the new one on thex-membrane. No regions with both
proteins mixed are detectable.

The expression of serotype 51D-alpha, when 51Anescked down, correlates with the
phenotype of deletions mutants but thought has lpeen to “cross-reacting” siRNAs
silencing other members of the multigene-family.olir case serotypes 51B and 51G were
theoretically “cosilenced” and the RNAIi experimerdbey to the theoretical calculated
spectrum of possible phenotypes.
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Experience and progress with immuno-localization irParamecium
cells

Helmut Plattner
Dept. Biol., University of Konstanz, 78457 Konstaaarmany

Immuno-localization on the light and electron mswope (LM, EM) level is a powerful
method since it provides insight into potentialdtions within the three-dimensional context
of a cell. Ciliated protozoa, e.qParameciumcells, are particularly suitable for this type of
work due to their regular “design”. For instancéiacand sites for trichocyst exocytosis as
well as for coated pit endocytosis are regularharged, thus allowing to pinpoint potential
molecular players of a complicated game. Anothenmex aspect is the existence of well
defined intracellular trafficking pathways in thessdls.

In practice, however, use of antibodies (ABs) aldé from higher eukaryotic
systems in most cases have failed to give any nad® result on Western blots and in LM
and EM immuno-localization studies with ciliategeguently this even holds for affinity
stains; e.g., a cleavage furrow, though mandatorycéll division, has never been seen in
Parameciunwith fluorescent phalloidin, though it stains atlsées containing F-actin.

The solution to this problem is to have recoursthpotential of molecular biology.
With Parameciumbased on an international genome project, onencaigasingly utilize the
sequences available for many (now almost all) gerlesmunogenic sites can be
prognosticated and the corresponding regions eg@debeterologously as peptides for AB
production. Alternatively cells can be transfecfed overexpression of green fluorescent
protein- (GFP-) tagged fusion proteins. This canthlso be used, after adequate embedding
(-35°C UV polymerization), to perform EM localizati studies using anti-GFP ABs.

Among the many examples we have meanwhile analyaedl the 63 kD-
phosphoprotein, pp63/parafusin (pf), and the phagde/kinase systems using it as a
substrate, including phosphatase PP2B (calcineamnd) its activator calmodulin, a cGMP-
activated kinase as well as casein kinase typek22)CThey all turned out to be localized in
narrow domains of the cell cortex — in contrassdme other phosphatases and kinases. Other
examples are SNAREs (proteins mediating membrateraictions), the SNARE-specific
chaperone, NSF, as well as subunits of tHeAMPase (proton pump). Another example is
actin, with surprising — but also functionally camsing — results. Frequently endogenous
antigen copy numbers do not suffice for clear-agialization, especially in the EM. GFP-
labeling then frequently turns out helpful, withtia@FP ABs as a versatile tool. This
approach can frequently be combined with gene citgn Prerequisite to analyze all this, by
cooperation in team having widely different methlogees available, is the “correction” of
the aberrant genetic codeRdrameciunfor all genes/gene products to be analyzed.
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Low CO, inducible carbonic anhydrases in photosynthetic ah non-
photosynthetic micro organisms

D. Siltemeyer, L. Morel-Arachnov, C. Gering, D. Miler

TU Kaiserslautern, FB Biologie, Abt. Pflanzendkatognd Systematik, Postfach 3049, 67653
Kaiserslautern

Cyanobacteria and most eucaryotic algae inducghadffinity CG, concentration mechanism
(CCM) upon exposure to limiting inorganic carbomeentrations (Ci; C&xHCOs). The
CCM consists of a close interaction between (i) iRzt exclusively located to the carboxy-
somes (cyanobacteria) or pyrenoids (eucaryoticeJda) high affinity uptake systems for Ci
species and (iii) differently localised CAs. Sonfetltese CAs are transcriptionally upregu-
lated during acclimation to low Ci but the signednisduction pathway remains unknown.
Despite its wide distribution among living organsthe presence of CA in fungi has been
controversially discussed. Using a mass spectracnietthnique we were able to measure
vivo CA activity in Saccharomyces cerevisiadich was lacking in ANCE103mutant. Over
expressing of th&lCE103gene product resulted in a highly active proteattion indicating
that itencodes a functional CA. Inactivation SCE103led to a high C@requiring mutant
indicating that a functional CA is important forogrth under low Ci inS. cerevisiae
Interestingly, then vivo CA activity was 10-20 times higher in low Ci comga to high Ci
cells. Northern blot analysis ahd\CZ-NCE103promoter fusion revealed that expression of
NCEZ103is transcriptionally upregulated by low Ci. In @dsh, we show that CA activities of
other heterotrophic micro organisms are also regdldy low Ci. This shows for the first
time that low CQ inducible CAs are not only restricted to algae bueé more widely
distributed among living organisms than previouklyught.
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A ciliate mitochondrion that makes hydrogen

Brigitte Boxma®’, Rob M. de Graaf’, Georg W.M. van der Staay , Theo A. van Alert,
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*These authors contributed equally to this work

Since hydrogenosomes are found in various, ratheelated eukaryotic lineages such as
anaerobic flagellates, chytridiomycete fungi, an@tes, theyhad been defined operationally
as ATP-generating organelles that produce hydr¢gemhese hydrogenosomes exhibit large
differences in structure and metabolism, just Iikéochondria from various sources (2).
However, in contrast to all mitochondria studiedao hydrogenosomes — with one exception
- lack an organelle-associated genome that coutbksh their evolutionary relationship.
Here we show that the hydrogenosomes of the anaeciblate Nyctotherus ovalisfrom the
hindgut of cockroaches, have retained a rudimerganpme.

(1) Lindmark DG, Muller M (1973) Hydrogenosome, ataplasmic organelle of the anaerobic flagellate
Tritrichomonas foetuysand its role in pyruvate metabolism. J Biol Chig48: 7724-7728

(2) Tielens AG, Rotte C, van Hellemond JJ, Martin(2002) Mitochondria as we don't know them. Trends
Biochem Sci 27: 564-572
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Identification and analysis of genes required for DIA elimination in
Paramecium tetraurelia

Atsushi Matsuda and Jim Forney
Purdue University, West Lafayette, IN USA.

The Paramecium tetraureliamicronuclear genome is estimated to contain apmpately
50,000 short (26-882 bp) DNA elements that arecieffitly and precisely removed during
formation of the somatic macronuclear genome. Gaal ¢ to identify genes that encode
proteins required for excision of these internamelated sequences (IESs). Differential
MRNA display was used to identify genes with ineesh expression during Paramecium
conjugation. A subset of these genes were fundtioaaalyzed by RNAI gene silencing in
vegetative and conjugating cells. We found thaammecium homologue of UBA2, a SUMO
activating enzyme required for modification of @iot in the SUMO pathway, is required for
successful macronuclear development. InhibitiodBA2 expression prevented IES excision
but DNA amplification in the anlagen appeared ndriR&Ai against UBA2 had no effect on
vegetative cell division. Consistent with our data UBA2, we also found that genes
encoding SUMO protein were up-regulated during egafion. RNAi against SUMO gave
the same phenotype as RNAI against UBA2. The dadmest a key role for the SUMO
pathway in Paramecium macronuclear development. bMeve the SUMO pathway is
required to modify key proteins involved in IES Bskan, perhaps controlling their entry into
the anlagen. Interestingly, we found that UBA2 &IdMO are also up-regulated during
conjugation inTetrahymena thermophil&/e have analyzed another Paramecium gene, called
5A450, which is required for IES excision. RNAI @jmnents against 5A450 result in the
failure of macronuclear development and IES exnisut it has no effect on vegetative cells.
A plasmid containing a 5A450-GFP fusion proteims@ibed by the native 5A450 promoter
shows that the gene product is localized exclugitethe developing macronucleus. No clear
homologue of 5A450 has been found in metazoa, bpossible homologue is present in
Tetrahymena. The combination of simple RNAiI methadd complete macronuclear genome
sequence is accelerating the identification of pteins in macronuclear development.
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Ciliate Gene Unscrambling

Matthias Moéllenbeck!, Andre R. O. Cavalcantf, Franziska Jonssoh, Hans J. Lipps,
Grzegorz Rozenberd, and Laura F. LandwebeF

! Institute of Cell Biology, University Witten/Hexke, 58453 Witten, Germany
% Ecology & Evolutionary Biology, Princeton Univesgprinceton, NJ 08544-1003, USA
3Institute of Advanced Computer Science, Leidendssity, 2333 CA Leiden, Netherlands

Programmed DNA elimination and reorganization festjly take place during cellular
differentiation. Macronuclear development in sticlotous ciliates presents an extreme case
of these processes, involving excision of IESse(imil eliminated segments) that interupt
protein-coding DNA segments (macronuclear destsegments, MDSs) from micronuclear
DNA, as well as removal of transposon-like elememtd overall fragmentation, leading to a
total genome reduction of 98% #tylonychia lemnaeApproximately 30% of macronuclear
precursor sequences are estimated to be scranmaled germline micronuclear genome, with
MDS order permuted and MDSs in either orientationtibe micronuclear chromosomes.
Thus, massive rearrangements are required to cah$finctional macronuclear genomes.

The molecular mechanisms of unscrambling to createnctional gene are not yet
understood. Recent studies in ciliates indicateé #mRNA-based mechanism could direct
genomewide DNA rearrangements and serves to digaldding genetic agents (Yao, 2003).
A model introduced foiTetrahymengoroposes that small RNAs might function to specify
sequences to be eliminated by a mechanism simidaRNA-mediated gene silencing
(Mochizuki, 2002).

Though there is some evidence that RNAI is involwedES excision, it can not
explain the process of gene unscrambling. Insteadplate-guided recombination has been
proposed recently for unscrambling and IES excigimescott, 2003).

In this study we analyze the reorganization ofrtheronuclear sequence of the actin |
gene inStylonychia lemnaeWe chose this locus as our model system, beciusethe
simplest known scrambled gene containing convealiprspliced IESs as well as scrambled
MDSs in both orientation. Thus it requires all eisenf DNA elimination, inversion, and
permutation to take place.
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Five Nucleotide Carriers in the Symbiont UWE25 areused to exploit Host
Metabolites

llka Haferkamp?!, Stephan Schmitz-Essér Nicole Linka!, Claude Urbany', Astrid
Collingro?, Michael Wagner’, Matthias Horn? H. Ekkehard Neuhaug

'Pflanzenphysiologie, Universitat Kaiserslauternpl663 Kaiserslautern, Germany
Abteilung Mikrobielle Okologie, Institut fiir Okoliegund Naturschutz, Universitat Wien,
1090 Wien, Austria

Obligate intracellular bacteria live within a highspecialized niche, the eukaryotic cell.
Different deep-branching members of RiekettsialesandChlamydialegeside in free living
amoebae and paramecia. Interaction between bautema host cell can be essential for the
reproduction and the survival of the host or stteeq its pathogenesis. On the other hand
uptake of primary metabolites provided by the hostl is crucial for many obligate
intracellular living organisms.

Recently, the complete genome sequence of theaamental Chlamydia strain UWE25 a
symbiont of the protozoaAcanthamoebavas identified [1]. Although some reduction of
genome size typical for obligate parasites was rokse five (!) genes with sequence
similarity to nucleotide transporters (NTT) fromapt plastids and other bacteria are present.
Most characterized NTTs mediate ATP-transport innter exchange with ADP (plastids and
bacteria). In addition to the ATP/ADP-carrier, @sed nucleotide transporter which drives a
proton dependent net nucleotide uptake exisGhiamydia trachomatis

It is tempting to speculate that the five genedJWVE 25 encode nucleotide transporters
necessary for the survival of UWE25 by linking syamth and host metabolism.

We were able to perform a complete biochemical attarization of all five nucleotide
transporters of UWE25 after heterologous expressioi.coli. NTT1uwezs is utilized for
energy parasitism by enabling uptake of host cdlPAn exchange with ADP [2]. The
substrate specifity (GTP, CTP, ATP, UTP) of NT®22 closely resembles the
characteristics of the second nucleotide carrie€Cldbmydia trachomatidut in contrast the
transport is not proton driven. An unusual substigtectrum was analyzed in the case of
NTT3uwezs. It mediates a highly specific uridine-nucleotideansport. Surprisingly,
NTT4uwezs is able to transport NAD at high rates. Under jpiggical conditions it reveals
the uptake of amoebal NAD in counter exchange Wwéhbterial ADP [3]. Our results prove
that NTT4wezs is the first known carrier highly specific for NAINTT5uwe2s catalyzes a
novel and unexpected proton dependent net upta&d Bf GDP and ATP, but barely accepts
CTP, UTP and ADP as substrates. With the helpeaddHive nucleotide transporters UWE25
is able to import essential substrates to fueduwa metabolism.

[1] Horn, M. et al, Science. 2004 Apr 30;304(5671):728-30.
[2] Schmitz-Esser, St al, J Bacteriol. 2004 Feb;186(3):683-91.
[3] Haferkamp, let al, Nature. 2004 Dec 2;432(7017):622-5
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The unusual resting cyst oMeseres corliss{Ciliophora, Oligotrichea)

Foissner, W, Weisse, T> & Milller, H. 2

'Universitat Salzburg, FB Organismische Biologie/lbteinnerstrasse 34, A-5020 Salzburg;
?Institut fir Limnologie der Osterreichischen Akaderder Wissenschaften, A-5310 Mond-
see;*Privatlabor, Jacob-Burckhardt-Strasse 18, D-784@hstanz

Meseres corlissPetz and Foissner, 1992 is a planktonic, spifotcitiate closely related to
the commorHalteria grandinella Pure cultures were established w@ityptomonassp. as a
main food source. Thus, resting cyst formation atrdcture could be studied by light and
electron microscopy and cytochemical methods. Es&mng cyst oM. corlissibelongs to the
kinetosome-resorbing (KR) type and has a conspgwoat of extracellular organic scales,
here termed lepidosomes, embedded in mucus maingmpased of acid
mucopolysaccharides, as shown by the strong reaetith alcian blue. The lepidosomes,
which likely consist of glycoproteins, are finelgceted, hollow spheres with a diameter of 2—
14um. They are formed underneath the cortex aretdibd almost concomitantly to the
external surface of the cell before the cyst walpioduced. Resting cyst size is dependent on
temperature, the average diameter is 46 um (witlepidosome coat) at 20° C. The cyst wall,
which contains considerable amounts of glycopraeteind a layer of chitin, is smooth, 1.5-2
pum thick, and composed, in the light microscopefwad distinct layers highly resistant to
various inorganic and organic solvents. In thednaission electron microscope, the cyst wall
consists of five distinct layers (from inside totgide): metacyst, endocyst, mesocyst,
ectocyst, and the pericyst, a new term for all miae produced by the encysting cell and
deposited upon the ectocyst. Structurally, the faxgers of theMeserescyst are similar to
those of the stichotrichine (e.gQxytrichg and phacodinine Rhacodiniun spirotrichs,
except of the thin ectocyst which is not lamellat boarsely granular. The lepidosomes are
composed of fibres about 20 nm across. The datacamepared with respect to the
classification of the halteriids. While the genevedll structure indicates a stichotrichine
relationship, the ectocyst, the lepidosomes, amdctiitin layer in the cyst wall suggest the
halteriids as a distinct group more closely relatedhe oligotrichine than stichotrichine
spirotrichs.

Supported by the Austrian Science Foundation (FWF).
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Mycosporine-like amino acids (MAAs) in Chlorella-bearing ciliates from
lake plankton.

Bettina Sonntag, Monika Summerer and Ruben Sommaruay

University of Innsbruck, Institute of Zoology & liology, Technikerstrasse 25, A-6020
Innsbruck, Austria

To know whether there is another benefit from thaualistic relationship betweedhlorella
and its specific ciliate host as already known fildarature, we assessed the existence of UV-
absorbing compounds (mycosporine-like amino adisAs) in different mixotrophic ciliate
species, i.e.,Askenasia chlorelligera, Pelagodileptus trachelesd Stokesia vernalis,
Uroleptus sp., andVorticella chlorellata MAAs are intracellular water-soluble compounds
with high molar extinction coefficients having ahstion maxima between 309 and 360 nm,
which presumably originate in the shikimate pathwagwn to be present in microalgae but
not in ciliates. In summer 2004, we collected lgyiailiates in two lakes, Piburger See and
Gossenkollesee which differ in altitude, incider¥-tadiation, underwater UV attenuation
and other environmental parameters, e.g., watepaesture and maximum depth. Single
ciliates were picked out of the samples, cleanatividually, and starved to ensure the
absence of remaining algae in food vacuoles. MAAsewidentified by HPLC analysis in
extracts of 25% (f.c.) aqueous methanol. In theotnophic ciliates analysed, we found (i) at
least seven different MAAS, e.g., mycosporine-gigCifmax = 310 nm), and, (i) one to
several MAAs in one ciliate species.
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Symbiotic system “Ciliate cell -Chlorealla-like algae — Bacteria”.
Examples for some of green ciliates.

Sergei I. Fokin

Laboratorio di Protistologia, Diparimento di Etoleay Ecologia ed Evoluzione, Universita di
Pisa, 56126, Italy

Not uncommonly the ciliate cell contains sevezndocytobionts at the same time, in
different compartments or, less frequently, in #@me one. Different bacteria may be
antagonistic, especially when occupying the sanmepestment. It is known that in the green
Paramecium bursariasuch antagonictic relationships are existed batweedocytobiotic
Chlorella-like algae and any other bacterial infection ia tost cytoplasm. Only in white.
bursaria the cytoplasm can be frequently (but not alwapsipulated with different bacteria
or other microorganisms. Apparently it is not thases for other green ciliates:
Climacostomum virens, Stentor amethystinus and diesl daidaleos.Our investigation
reveals for these three species presence of talatgmbiotic system — host ce@Chlorella-
like algae and bacteria. Numerous bacteria in ftheptasm ofC. virens,according to in situ
hybridization, belong tAlphaproteobacteriaThe same was reviled for abundant bacterial
population inS. amethystinusThe cytoplasm ofE. daidaleosalways populated with
Betaproteobacterialn all of the systems relationships between algad endocytobiotic
bacteria are not antagonistic. Moreover, the Ids€ldorella-like algaefrom E. daidaleos
produced strong unstability for the own bacteri@d@&cytobionts population. Possible
diversity of green and bacterial endocytobiontshaf systems are discussed in connection
with the level of host-endocytobionts adaptations.
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UVR-induced photooxidative stress in the mixotrophg ciliate
Paramecium bursaria

Paul H. Hoertnagl and Ruben Sommaruga

University of Innsbruck, Department of Zoology &minology, Laboratory of Aquatic
Photobiology and Plankton Ecology, TechnikerstraBeA-6020 Innsbruck, Austria

To investigate whether endosymbiosis affects tlggeeof oxidative stress, the concentration
of different reactive oxygen species (ROS) was ss&xk under endosymbiotic and
aposymbiotic conditions ofParamecium bursaria.Ciliate cultures with and without
Chlorella-symbionts grown either in the log- or in the siairy phase were cultivated in a
14:10 h light:dark cycle (0.16 mEms* PAR (photosynthetic active radiation) and 0.27 W
m? UVA) at 25°C. The ciliates were screened for R®6Q, and Q™) under normal
conditions (basal ROS-content in culture) and afteort-term exposure (2h) to UVA and
UVB (8.60 and 2.47 W ify respectively) by flow cytometry. Further the amtdlative
enzymes catalase (CAT), superoxide-dismutase (S@BY, glutathione reductase (GR),
which may protect against UVR-induced oxidative dgm were investigated spectro-
photometrically.

Under basal conditions, ROS production was veryilaimbetween endosymbiotic and
aposymbiotic ciliates. After UVR-exposure a sigrafit increase in ROS production was
found in the stationary phase of aposymbidicbursaria The normal CAT-content was
higher in the log-phase than in the stationary pledsymbiotic and aposymbiotic ciliates. No
significant difference was found in SOD-content wes#n both stocks under normal
conditions. CAT activity displayed a significantalease under symbiotic and aposymbiotic
conditions after short-term UVR-exposure. SOD digtidecreased significantly after short-
term exposure in the log-phase of both conditiam$ showed a significant increase in the
stationary aposymbiotiP. bursaria No GR activity could be detected. The resultdcat
that there are significant differences in photoakidk stress under endosymbiotic and
aposymbiotic counterparts. The aposymbi&tibursariaseems to be more stressed by UVR,
however, it also shows higher contents of the aittant enzyme superoxid-dismutase.

KEY WORDS: Antioxidants;Chlorella sp.; Endosymbiosis; Flow cytometry; Oxidative
stress
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New insights in the molecular relationship betweerParameciumand its
endocytobiontCaedibacter

Jorn Jeblick', Hans-Dieter GortZ & Jirgen Kusch!

! TU Kaiserslautern, Department of Ecology, Erwh®dinger-Strake, 67663 Kaiserslau-
tern, Germany

2 University Stuttgart Department of Zoology,Biolaiclnstitute, Pfaffenwaldring 57
D-70550 Stuttgart

Endocytobiotic bacteria of the genuaedibacterconfer a Kkiller trait upon their host
ParameciumParamecia infected yaedibacterare capable of killing non-infected, so called
sensitive, Paramecia, which results in a selectigreantage for infected Paramecia. All
bacteria that belong to the gerGaedibacter express R-bodies - large protein ribbons coiled
into cylindrical structures within the bacteria. éBe R-bodies are, together with a not yet
identified toxin, responsible for the killer traithe genes of the R-body proteins are located
on extrachromosomal elements. In cas€a¢dibacter taeniospiralighis extrachromosomal
element is a plasmid (pKAP), other specie€aédibactercarry bacteriophages instead. The
toxin-gene is also suspected on these extrachramaselements. In order to gain new
insights in the molecular relationship betwedaramecium and its endocytobiont
Caedibacter the plasmid pKAP298 fromCaedibacter taeniospiralisstrain 298 was
completely sequenced and annotated. The size gbl&senid is about 49 kBp, 63 putative
coding ORFs could be identified, as well as 4 fpassns and a group ll-intron. 23 of the 63
identified ORFs possess on protein-level similesitio already known proteins. There is
strong evidence, that the toxin-gene mentioned al®®ORF43. A transcriptional analysis of
the plasmid pKAP298 was performed and active gemegKAP298 were identified. Future
projects will focus on up- and down-regulated gemesnfected Paramecia and on the
identification of their function via Gene-Silencing
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Rumen Ciliate Movement and Morphology — Movies andmages of Species
from the Rumen Ciliate Culture Collection ERCULE
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Within the rumen fluid ciliates of the orders Tridtomatida and Entodiniomorphida are very
abundant, forming dense communities of many baddjfecies. Here, movies and images of
some species available from the Rumen Ciliate @altollection ERCULE are presented
and commented upon. It gives an impression abbet moving behaviour of the
trichostomatids Dasytricha ruminantium and Isotricha prostoma and of the
entodiniomorphids Epidinium ecaudatum Entodinium caudatum Metadinium medium
Eudiplodinium maggii Polyplastron multivesiculatum Three-dimensional images of
Ophryoscolexcaudatus Epidinium caudatumand several other rumen ciliates were made.
Therefore, hybridized (fluorescence in situ hylsadion, FISH) cells with rRNA targeted
oligonucleotide probes were analysed and digitaflgorded by confocal laser scanning
microscopy. The images point up the complexityhef ¢ell shapes of rumen ciliates. These
documents show the problems of morphospecies detation quite plainly and may
contribute to the discussion of the morphospeciesept.
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Cell Invasion and Intracellular Fate of Microsporidia
Caspar Franzen
Klinik und Poliklinik ftr Innere Medizin I, Univeitat Regensburg, 93042 Regensburg

Microsporidia have a unique mechanism to infectt fomdls. Their spores contain a long
coiled polar tube that can be extruded from theespand that can penetrate the membranes
of new host cells. The infective sporoplasm is thgacted through the polar tube inside the
cell. This method of invading new host cells usednhicrosporidia is one of the most
sophisticated infection mechanisms in biology ansluges that the microsporidian enters the
host cell unrecognized and protected from the ke$tnce reactions. Recent studies have
shown that, in addition to this mechanism, microgba gain access to host cells by
phagocytosis. However, after phagocytosis, the ueignfection mechanism of the
microsporidia is used to escape from the maturlmgpsomes and to infect the cytoplasm of
the cells. We have visualized this process by uaiddferential immunofluorescence staining
technique in combination with fluorescence micrggcand FACS analysis. In addition the
characteristics of the phagosomes harbouring tleggtytosed microsporidien spores were
determined by staining with several lysosomal mark&aining access to host cells by
endocytosis, and escaping destruction by egrespiigkly from the phagocytic vacuole to
multiply outside the lysosome is a common phenomenobiology. How this is done by
microsporidia is a unique principle by which anigate intracellular organism has solved this
problem utilising its polar tube. The unique exiomsapparatus of the microsporidia has
successfully put this phylum on the world’s pamsigical map, resulting in a group of
obligate intracellular organisms, capable of infeglmost any type of host and cell.
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Molecular diversity within Acanthamoebamorphological group |

Julia Walochnik?, Martina Kohsler?, Rolf Michel® and Horst Aspock

®Dept. of Med. Parasitology, Clin. Inst. of Hygiemad Med. Microbiology, Medical
University of Vienna, Kinderspitalgasse 15, A-1088&nna, Austria®Central Institute of the
Federal Armed Forces Medical Services, Anderna&ier100, D-56070 Koblenz, Germany

Acanthamoebae are ubiquitously occurring potegtipdithogenic protozoa, however, not all
representatives of the genus can act as pathdget®77 Pussard and Pons divided the genus
into three gross groups on the basis of cyst-mdogical features. While most strains
isolated from human infections belong to morphataggroup Il and, particularly, group Il,
group | strains seem to lack virulenéeanthamoebanorphological group | consists of three
species which all show cysts of at least 18 umiameéter. The cysts have a rounded outer
wall clearly separated from the inner wall to whitls joined by radiations forming a star
shaped structure. However, it has been shown thieathape of cyst walls can be altered by
varying growth conditions and very often polymogyhs even within one clone can be
observed. As the validity of the describédanthamoebaspecies generally has been
challenged, a new system dividing the genus intal8S rDNA sequence types has been
established during the past years. Thereby it lees Ishown that group Il and group Il are
not only morphologically more alike, but are alsengtically closer related than either of
them is to group .

The aim of the current study was to reveal the rditye within Acanthamoebanorphological
group | and to prove whether it could be justifiedplit up the genus. The 18S rDNA gene of
severalAcanthamoebap. group | strains belonging to different speewes sequenced and a
cluster analysis was performed including variouseotacanthamoebae of which sequence
data are available. Moreover, the morphologicalyspilogical and immunobiological
features of these strains were assessed and campanas shown that antigenic patterns of
Acanthamoebapp. correlate to the three morphological groupbthat also in physiological
and immunobiological properties group | seems todyg distinct from the other two groups.
Moreover, it was shown that group | does not ohigve more than two times the 18S rDNA
sequence dissimilarity to group Il and group llkatttcan be observed between these two
groups, but that also within group | sequence whigarity is high.

Altogether, this study indicates, that the geAaanthamoebanight need to be reviewed and
once again points up the difficulties in the clfisation of organisms for which the biological
species concept is not applicable.
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The impact of protists on activity and structure ofbacterial community in a
rice field soill

Jun Murase'?, Mathias Noll* and Peter Frenzel

Max-Planck-Institute for Terrestrial Microbiologitarl-von-Frisch Strasse,
Marburg D-35043, Germany
Graduate School of Bioagricultural Sciences, Nagoyaversity, Nagoya 464-8601, Japan

The influence of protists on community structurel &mnction of bacteria in water-saturated
soil was studied using microcosms. Sterilized fieéd soils were re-inoculated with size-
fractionated natural assemblages of protists amtieba or bacteria alone. Inoculation with
protists stimulated microbial activitiesas was dastmated by depth profiles of,@nd by
CO, emission. Increased nitrogen mineralization bycutation of protists was observed both
in oxic surface layer (0-3 mm in depth) and anositb-layer (10-13 mm in depth). The
development of the protistan community in the stefdayer was revealed by PCR-
denaturating gradient gel electrophoresis (DGGEyugnces retrieved from the DGGE bands
showed close relationships with flagellates, @satamoeba, and fungi. Cercozoa were the
dominant closest relatives. The amount of extradi®tA in the surface layer without
protistan inocula was higher than with them anddnty increased with time, suggesting that
protists may control microbial biomass by grazimgoculation with protists altered the
surface bacterial community revealed by PCR-terminastriction fragment length
polymorphisms (T-RFLP). Gram-positive bacteria sumh Bacilli and Clostridia were
dominated if protists were present, while betambéeteria dominated without them. Our
results demonstrate the significant impact of gteton the bacterial community and activity
in a water-saturated soil.
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Seasonal changes of a benthic microbial communitynian intertidal fine
sediment

Karen Stumm?, Ulrike-G. Berninger?

! Alfred Wegener Institute for Polar and Marine Resé. Am Handelshafen 12, 27570 Bre-
merhaven, Germany

2 Universitat Salzburg, FB Organismische Biologi@llbrunnerstrasse 34, A-5020 Salzburg,
Austria

Protists play an important role in the nutrientleyof pelagic microbial food web as a link
between microbial and “classic” food web. Detailefrmation about the function of protists
in benthic microbial food web is rare, while itassumed that in benthic habitats protists play
an important role. This study aims at investigating seasonal composition of the microbial
community and the forcing factors in an intertidaldflat.

Samples of the upper 3 mm of the sediment frormtartidal mudflat were collected over a
period of one year and bacteria as well as protistsee enumerated by epifluorescence
microscopy. The results of this study indicated i@ benthic microbial systems of fine
grained sediments follow a seasonal cycle withraidace of bottom up control in winter and
spring followed by increasing influence of grazingm spring to summer. Especially diatoms
seem to be heavily grazed by large protists (HNB pin) and an increasing number of
ciliates and meiofauna during summer. Simultangouah enhanced activity of deposit
feeders and thus an intensified positive feed-kackrimary production can be assumed,
whereas cyanobacteria and bacteria appear to beolbed by temperature and organic
carbon input. Significant correlations between aled, bacteria and heterotrophic
nanoflagellates led to the assumption that smallFHK-5 pum) feed mainly on
macromolecules, HNF 5-10 um on bacteria and sma#fenoflagellates (HNF and PNF 1-5
um).

Nevertheless, we suggest that for benthic intdrtiderobial food webs the model of Fretwell
(1977) holds true. It predicts that top-down forees dominating trophic dynamics, but the
structure of the food web is determined by the &medntal bottom-up attributes such as
primary production.
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Pradation von Ciliaten auf Biofilme: Einfluss auf de dreidimensionale
Struktur

Anja Scherwal3, Heidrun Budde und Hartmut Arndt

Zoologisches Institut, Allgemeine Okologie und lotogie, Universtitat zu Koln, Weyertal
119, 50923 Kdln, Tel. 0221-4704013, anja.scherwass@®oeln.de

Ciliaten konnen in Biofilmen in hohen Abundanzear allem aber mit einer hohen Biomasse
auftreten. Da sie zudem hohe Fref3raten auf Baktaxsiben kdnnen, ist anzunehmen, dass
sie durch ihre Préadation besonders auf BakterieBiafilmen einen signifikanten Einfluss
ausuben. In Laborversuchen wurde in einem ZweiSydtem die Pradation des Ciliaten
Tetrahymena pyriformiswf Acinetobacter speauntersucht. Dabei wurden die Biofilme in
FlieBkammern mit permanentem Durchfluss an frischdedium angezlchtet und das
Wachstum mit und ohne Einfluss der Ciliaten verfoldurch die Markierung miigfp
(grunfluoereszierendem Protein) konnte das WachskemBakterien und damit die Entwick-
lung der 3D-Struktur der Biofilme wahrend des gesanVersuchszeitraumas situ am La-
ser-Scanning-Mikroskop beobachtet werden. Die Hrgske dieser Untersuchungen werden
im Vortrag dargestellt und mit Resultaten der Abtidrg der dreidimensionalen Struktur von
Biofilmen im Freiland verglichen und diskutiert.
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Effects of flow velocity on the attachment of hetatrophic flagellates

Marlene Willkomm %2, Hartmut Arndt 2

'Friedrich-Schiller-Universitat Jena. Institut fiirkdlogie, AG Limnologie, Carl-Zeiss-
Promenade 10, 07745 Jena

Universitat zu Ko6ln, Zoologisches Institut, AllgeneeOkologie und Limnologie,
Weyertal 119, 50923 KoéIn

Many heterotrophic flagellates live on surfacegiuers, streams and lakes. Some of them
adhere permanently and others crawl over the siriaih more temporary attachments. The
flow velocity presents for the organisms with bptloblems and benefits. The movement of
the surrounding water enhances the mass transiérjt bmay increase the difficulty of
adherence on the surfaces.

At different flow velocities, the attachment to fawes was investigated for five species of
heterotrophic flagellates differing in their morpbgy and type of attachment: Two species
are gliding closely to the surface. One specidé®is-swimming or attached by a protoplasmic
thread, and two species form colonies clusterethetend of a stalk. The attachment was
investigated by am-situsmonitoring on an inverse microscope.

The species attached by a stalk have a high resestagainst high flow velocity (up to 1.2 m
s1) followed by the gliding forms. Flagellates withpeotoplasmic thread are tearing off at a
flow velocity higher than 0.6 mi’s In addition the difference rate of surface stiues on the
attachment characteristics was investigated. Therddory investigations were compared
with observations on flagellate distribution in fiedd.
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Reduction of primary oral ciliature in Trimyema, a member of the
"riboclass" Plagiopylea

Christian F. Bardele
Department of Zoology, Auf der Morgenstelle 28,2076 Tubingen, Germany

A "riboclass" (Lynn (2003) Europ. J. Protistol. 3%6-364) is a vernacular taxon comprising
organisms with dissimilar morphology but with rilbosal RNA similarity. Among ciliates,

the best-known example for a conflict between molplly and molecular systematics is
Halteria grandinella, a look-like oligotrich butr@lecular stichotrich, found in close
neighbourhood to Oxytricha granulifera. Likewisstdrbing at the first glance is the
assignment of the Trimyema to the Plagiopylea, twisadefinitively different in morphology
from Plagiopyla, but constantly goes with it in RNX&es, with very high bootstrap values.
Since only one kind of tree, either the morpholafjame or the molecular one can be correct,
a scenario has to be developed which removes filgosad inconsistency. For Trimyema is it
the gradual reduction of the primary oral ciliat@iP®©C), culminating in the complete loss of
the POC in

typical plagiopylids. The gradual loss of the PQdlustrated in the Prostomatea (Coleps et
al.), which is the sistergroup to the Plagiopyleath together forming the sistergroup to the
Oligohymenophorea. Reduction and loss of the PAti;iwis often preceded by an
apicalization of the POC, seems to have occurnedatedly and independently in ciliates.
Examples for this convergent evolutionary trendsée be the karyorelictine ciliate
Kentrophoros, the Litostomatea and Prostomateadtmmes and the apostomes among the
Oligohymenophorea and perhaps all Phyllopharyngbi&h, to my understanding, have
developed a secondary oral ciliature after comptete of the primary one; they are the
deuterostomes among the ciliates.
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The role of sail in the ecology of the ciliatéleseres corlissi

Muller, H. !, Foissner, W? & Weisse, T3

'Private Laboratory, Jacob-Burckhardt-Str.18, D-B84Konstanz, helga.mueller.konstanz
@t-online.de;’Organismal Biology, University of Salzburg, A-5088lzburg,’Institut for
Limnologie of the Austrian Academy of Sciences,ddeestr. 9, A-5310 Mondsee

The type population of the oligotrich ciliatdeseres corlissis adapted to life in a small
astatic meadow pond, with alternating phases ofuladpn growth of active ciliates and
dormancy of resting cysts. In mud samples fromniieiral site, which were dried and stored
at room temperature, those cysts survived for >2sy@Mller, unpubl.). In the present study,
the ecology of this population was investigateahg@givo clonal strains, which were isolated
from soil samples collected at the type locationNavember 2002 (strain E4) and in
December 2003 (strain M10) and grown in the lalmoyabn a diet of cryptomonads with the
addition of Eau de Volvic. We observed that growghgcystment/excystment and long-term
cyst survival depended strongly on the presenceralesof soil or soil-extract in the culture
medium. Relevant results were: 1) Growth was endgdmgreatly by addition of soil extract
(SE) or sterilized garden soil (SGS) to the cultnedium. 2) Encystment could be induced
by dilution of SE in the culture medium. In contradilution of ciliates or food algae, at a
constant SE level, had no significant effect, ameké was no indication for a relationship
between cyst formation and temperature. 3) Excystroeuld be triggered by adding SE or
SGS to the culture medium. 4) Cysts of our labayastrains, stored in dry SGS, remained
viable for > 4 months. The nature of the 'soil éactesponsible for these effects remains at
present unknown. The results reported in this stuatrast those of an earlier investigation
with another isolate of the same species, origigafrom a very different habitat. Weisse
(2004) studied aveseres corlissistrain isolated from a water sample collected fribma
reservoir of a tree bromelia in a fog rain foresthie Dominican republic. Different from the
Salzburg clones, the strain from the Dominican béipwcould grow at high rates in SE-free
medium, and the main factor controlling encystnmemystment was temperature. The
findings from these two studies, therefore, pomttite importance of local adaptation of
geographically separated populations of this cosiitam, but rare ciliate species. Two
additional studies on the ecology M corlissi (Gachter & Weisse 2005, Weisse et al. 2005,
this meeting) support this interpretation.
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Variable response to temperature among five clonesf Meseres corlissi
Géachter, E. & Weisse, T.

Institute for Limnology of the Austrian AcademySafences, Mondseestr. 9, 5310 Mondsee,
elke.gaechter@oeaw.ac.at, thomas weisse@oeaw.ac.at

The temperature response of the freshwater ciliegseres corliss{Ciliophora: Oligotrichea)
was investigated with four clonal cultures isolabtexin the type location, an astatic meadow
pond in Salzburg (Petz & Foissner 1992), and coetpdo an earlier study with another
isolate from the Dominican Republic (Weisse 200/)e Salzburg clones were isolated in
November 2002 (D2 and E4) and in December 2003 §htBM10). The AmericaMeseres
corlissi (DR) originated from a different habitat, the wateservoir of a tree bromelia. The
species identity of all isolates was verified byrptmlogical (Foissner 2005, Foissner et al.
2005) and genetic investigations (Strider-Kypkealetin prep.). All strains were kept in
modified Woods Hole Medium with the addition of Ede Volvic andCrytomonassp. as
food. The experiments were performed at temperattmaging from 7,5 to 30,5°C under
14:10 light:dark rhythm and lasted for 36-72 h. Toweerall temperature reponse was
significantly different between the DR isolate ath@ Salzburg clones. Population growth
rates of the latter were positive at 10°C, at whahperature the DR strain did not grow, but
lower than that of the DR isolate at higher tempees (25-30°C). Among the Salzburg
clones significantly different growth rates wereseitved between the clones that were
isolated at different times. The response of cellime and cellular production to temperature
was also significantly different between the DR dhe Salzburg strains. In contrast to the
former, volume of the four Salzburg clones decrddisearly with increasing temperature up
to 25°C. We conclude that the observed differencegrowth rates, cell volume and
production rates between the DR and the four Sadgblones reflect their adaptation to the
temperature range in their respective natural habit
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Monograph of the Hypotrichs (Ciliophora). Part 3. - A biodiversity study
Helmut BERGER

Consulting Engineering Office for Ecology, Radesnigsse 10, 5020 Salzburg, Austria. E-
mail: office@protozoology.com. http://www.protozmg.com

For non-taxonomists, revisions and monographs &en dhe main source of information
about a group of organisms. Monographs are alsoeajgped by specialists because time-
consuming searches about, for example, nomencjaaxenomy, or ecology can be avoided.
Further, the diversity of a higher taxon is thorolygdocumented. Part 3 of the monograph of
hypotrichs contains all genera which do not beldagthe oxytrichids (Berger 1999),
urostylids (Berger 2005), or the euplotine spiddts. According to Berger (2001; updated
version, see http://protozoology.com) about 77 geneomprising circa 240 species are
concerned. They belong to various higher taxa, dgample, the Amphisiellidae, the
Kahliellidae, the Strongylidae. On the assumptiwet 80-50% of the species are synonyms,
species indeterminata, or species belonging ta dtigher taxa, about 120-170 valid species
are known at present. The last detailed revisionhgpotrichous ciliates (stichotrichs
according to a new terminology) was published blK&932). A short review was provided
by Borror (1972). The present project is plannedr@/three year period and comprises, inter
alia, a critical inventory and monographic treatinginthe available data since 1758 (the data
about the genera treated are distributed in mosmn th500 papers), morphological
investigation of some species using live observatind silver staining, and investigation of
cell division of some key species because morphetgedata are often very useful for the
analysis of phylogenetic relationships of hypotsi¢Berger & Foissner 1997). The financial
support of the project byAPART (Austrian Programme for Advanced Research and
Technology; Austrian Academy of Science; Proje@40) is greatly acknowledged.
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Description of a new vahlkampfiid amoeba, based ommorphological,
ultrastructural and molecular characteristics

Tobias Garsteckt, Susan Browrf and Johan F. de Jonckheere
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for Ecology and Hydrology Dorset, Winfrith TechrgydCentre, Dorchester, DT2 8ZD, UK;
Scientific Institute of Public Health, B1050 Bruss®elgium

A new species of vahlkampfiid amoeb&hlkampfia signyensis. sp., was isolated from two
soil sites at Signy Island, South Orkney IslandgriMne Antarctic. Trophozoites of the
species had a typical vahlkampfiid morphology, sbdwruptive movement and did not form
flagellates. HoweverY. signyensigliffers from other described species of the genua
range of morphological and ultrastructural chamactas well as its 5.8S rDNA sequence.
According to its 5.8S rDNA sequence, the new sgeisienost closely related ¥ avara An
isolate of the new species had a temperature groptimum of only 10 °C, and did not grow
at either 30 °C or 37 °C. The low optimal growtmperature is adaptively significant for life
in the Maritime Antarctic, and hence an exampleaaion-morphological but ecologically
relevant protist species character.
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Detection of ingested nitrifying bacteria in food vacuoles of ciliates using
FISH (fluorescence in situ hybridization)

Elke Neubacher, Mario Prast & Ulrike-G. Berninger

University of SalzburgDepartment of Organismic Biology, Study Group 'Bgyl and
Diversity of Animals’, Hellbrunnerstrasse 34, A-B02 Salzburg, Austria,;
Elke.Neubacher@sbg.ac.at

The role of bacteria in important biogeochemicatley such as the nitrogen cycle has been
well studied in the past, but little attention Hasen paid to the factors controlling their
abundances and community structure. Ciliate gradigely to have a major impact on the
bacterial community and thus might also have aluémice on the nitrogen cycle. As a case
study we examined ciliate grazing on the nitritéd@ing bacteria of the geniditrospira.

FISH allows detection of bacteria inside the foatwoles of ciliates. Thus, it should be
possible to identify nitrifying bacteria within thimod vacuoles of ciliates. The relative
selection for or againshitrospira and the qualitative and quantitative detectiontlo#
ingested nitrifying bacteria are the aims of thigdg. All experiments in this study were
designed asn vitro experiments with cultures of different bacteriad anliate species, in
particular the bacteriflitrospira moscoviensjifseudomonas fluorescer®olynucleobacter
spec. and the ciliatdzaramecium aurelimndTetrahymena pyriformis

FISH uses fluorescetly (CY3) labelled 16S rRNA-&egl oligonucleotide probes to detect
the ingested bacteria. Starved ciliates were feange of different food concentration, also
using different incubation periods. The experimemas stopped by fixation with
paraformaldehyde. For the enumeration of ciliates l@acteria, samples were concentrated on
filters with the pore size of 1.2um and 0.2 pmpessively. By combined staining with FISH
and DAPI the free and ingestBlitrospira are marked and can be detected by epifluorescence
microscopy. They can be distinguished from othetdréa used as ciliate food in the cultures.
The first results suggest a selection agaiisbspira moscoviensis.
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Updated Key to the Genera of the Order Oligotrichicda (Ciliophora,
Spirotricha)

Sabine Agatha

Fachbereich Organismische Biologie, Universitatzbakg, Hellbrunnerstrasse 34, A-5020
Salzburg, Osterreich

Oligotrichid ciliates (Ciliophora, Oligotrichidayea an important component in the marine and
limnetic microzooplankton.The somatic ciliature of the oligotrichids is highteduced,
typically consisting of only two ciliary rows. Nentheless, the diversity of patterns created by
these two rows is considerable. Recently, the tigy&tson of their evolution led to the
establishment of three new families and four newege and a revised classification. The
order Oligotrichida now comprises the families ©gttombidiidae Agatha, 2004;
Pelagostrombidiidae Agatha, 2004; Strombidiidae ré&&uwemiet, 1970; and Tontoniidae
Agatha, 2004 with the sufficiently known geneZgrtostrombidiumLynn & Gilron, 1993;
LimnostrombidiumKrainer, 1995;PelagostrombidiumKrainer, 1991;Laboea Lohmann,
1908; OmegastrombidiumAgatha, 2004;Strombidium Claparede & Lachmann, 1859;
SpirostrombidiumJankowski, 1978ParallelostrombidiumAgatha, 2004;Tontonia Faureé-
Fremiet, 1914; Paratontonia Jankowski, 1978;Pseudotontonia Agatha, 2004; and
Spirotontonia Agatha, 2004. These families and genera are keleabtomously, using
simple characters usually recognizable in live preserved specimens, such as a contractile
tail, a neoformation organelle (permanent tube Mmctv stomatogenesis takes place), and
cyrtos-like pharyngeal fibres combined with thekla€ ventral membranelles. The upper limit
of the extrusome girdle and the distended cellasarfusually indicate the position and
curvature of the girdle kinety, a further importaatonomic feature. This key is designed for
users not specifically trained in the identificatiof ciliates.

Supported by the Austrian Science Foundation (Fgvéject P17752-B06).
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Diversity and evolution of gut ciliates from mammas

Seung Yeo Moon-van der Stady Georg W.M. van der Staay, Tadeusz Michalowskf,
Jean-Pierre Jouany, Eli Nsabimana’, Didier Macheboeuf, Martina Regensbogenova
Peter Pristas, Peter Javorsky, Freda M. Mcintosh®, Svetlana KiSidayovd4, Zora
Varadyova?, Neil R. McEwar’, C. Jamie Newbold, and Johannes H.P. Hacksteih

'Department of Evolutionary Microbiology, Radboud iw#msity Nijmegen, Nijmegen, The
Netherlands,

’Kielanowski Institute of Animal Physiology and Ntign, Jablona, Poland,

%.N.R.A., Station de Recherches sur la Nutritios Herbivores, Centre de Recherches de
Clermont Ferrand/Theix, France,

“Institute of Animal Physiology, Koscie, Slovakia,

’Institute of Biology and Ecology, Faculty of Sciend®.J. Safarik University, Kosice,
Slovakia,

°®Rowett Research Institute, Aberdeen, Scotland,

"The Institute of Rural ScienceUniversity of Wakgserysthwyth, UK;

This work was supported by the EU infrastructur@ngQLRI-CT-2000-01455, ERCULE.

The foreguts and hindguts of many herbivorous malsimmast a community of very
diverse microorganisms. Ciliates form the major tpaf the eukaryotic population.
Phylogenetic analysis of the ciliate 18S rDNA seg@s from ruminants and Australian
marsupials suggest that the ciliates from thesenalsi are monophyletic. However, the
evolutionary history of gut ciliates from variousammals is still a matter of discussion.
Although detailed knowledge about the diversitytloé ciliates is the key to address this
guestion, the conventional approach based on mtoghdias limitations when one tries to
assess the ciliate diversity. The limited numb&mmrphological characters, a general
problem in the current protist taxonomy, and intipalar, difficulties to isolate the ciliates
from gut samples for a detailed characterizatiom e major problems for the classical
analysis.

In order to investigate the ciliate population &k thindgut of mammals using a
molecular approach, we extracted DNA from rumeidffuom cattle, sheep, a goat, and the
European red deeZervus elaphysandfrom feces of hindgut fermenters (horse, elephant,
zebra). 18S rDNA clone libraries from these DNAseveonstructed, and randomly chosen
clones were partially sequenced. Phylogeneticyarsalshows that all the gut ciliates of
mammals (plus marsupials) fall within a monophyldineage. Clones obtained from these
hindgut fermenters cluster separately from theeddiound from the ruminants. In contrast to
the rumen ciliates from the domestic animals, wheeny ciliates are shared by different
hosts, our study suggest that at least a signffilaction of the ciliate populations of the
various hindgut fermenters might be host specific.
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Eukaryotic diversity in Dutch soil

Seung Yeo Moon-van der Staay, Georg W.M. van der &y, Vesela Tzeneva*, Hauke
Smidt*, Willem de Vos* and Johannes H.P.Hackstein

Department of Evolutionary Biology, Radboud UnivgrdNijmegen, Toernooiveld 1, NL
6525-ED Nijmegen, The Netherlands

*Laboratory of Microbiology, Wageningen Universitidesselink van Suchtelenweg 4, NL-
6703CT Wageningen, The Netherlands

During the last decade, remarkable advances hase bede studying prokaryotic
diversity using culture-independent, molecular apphes. Also, the biodiversity of
microbial eukaryotes has been studied in aguatisystems on the basis of nuclear small
subunit ribosomal RNA (SSU rRNA) genes, revealimguaiexpected eukaryotic diversity.
Surprisingly, molecular approaches to study the lqagnetic diversity of microbial
eukaryotes in terrestrial environments are rargehiee describe an analysis of the diversity
of microbial eukaryotes in historical soil sampldsyived from an archive of air-dried soill
samples documenting the land reclamation by drainaj a former sea bottom
(Wieringermeer polder, The Netherlands) over theryd942-1975. These samples had been
analysed previously with respect to the diversitpmkaryotes, in particular of tHgacillus
group, which exhibits significant changes in thenposition of this group during the drainage
process (Tzeneva et al. 200Benaturing gradient gel electrophoresis (DGGE) rapkfied
SSU rDNA revealed a high diversity of eukaryotesjoh obviously underwent substantial
changes over the years. To explore the diverdityiorobial eukaryotes in more detail, a
nuclear SSU rRNA gene library was generated froBNs& sample of the year 1975. Our
study revealed diverse, previously undescribed ryokia sequences that could be assigned to
fungi and a variety of aerobic and anaerobic prgtisups: cercozoans, ciliates, xanthophytes
(stramenopiles), heteroloboseans, and amoebozpainsing out that the molecular diversity
of many protist groups can be assessed even driait; historical soil samples.

Tzeneva, VA, Li, YG,; Felske, ADM; de Vos, WM,; Akkermans, ADL; Vaughan, EE; Smidt, H.
Development and application of a selective PCR-denaturing gradient gel electrophoresis approach to
detect a recently cultivated Bacillus group predominant in soil. APPLIED AND ENVIRONMENTAL
MICROBIOLOGY, 70 (10): 5801-5809 (2004)
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The Testate Lobose Amoebae (Order Arcellinida Kent1880) Finally Find
their Home within Amoebozoa

Sergey |. Nikolaev®®, Edward A. D. Mitchell *¢, Nikolay B.Petrov? Cédric Berney?,
José Fahrni? and Jan PawlowskiC.

% Department of Evolutionary Biochemistry, A. N.delsky Institute of Physico-Chemical
Biology, Moscow State University, Moscow, Russia

 Ecole Polytechnique Fédérale de Lausanne (EPFl3culé Environnement Naturel,
Architectural et Construit, Laboratoire des Systéniecologiques, station 2, CH-1015
Lausanne, Switzerland

¢ Swiss Federal Research Institute WSL, Antenne Rdenastation 2, CH-1015 Lausanne,
Switzerland

9 Department of Zoology and Animal Biology, Universif Geneva, Geneva, Switzerland

Testate lobose amoebae (order Arcellinida Kent,018&%e common in all aguatic and
terrestrial habitats, yet they are one of the tégher taxa of unicellular eukaryotes that has
not found its place in the tree of life. The morjalyical approach did not allow to ascertain
the evolutionary origin of the group or to prove mhonophyly. To solve these challenging
problems we analysed partial small-subunit ribodoRISA (SSU rRNA) genes of seven
testate lobose amoebae from two out of the thréerders and seven out of the thirteen
families belonging to the Arcellinida. Our data pag the monophyly of the order and clearly
establish its position among Amoebozoa, as a sisterp to the clade comprising families
Amoebidae and Hartmannellidae. Complete SSU rRN#egequences from two species and
a partial actin sequence from one species confiis gosition. Our phylogenetic analyses
including representatives of all sequenced lineadésbose amoebae suggest that a rigid test
appeared only once during the evolution of the Albezea, and allow reinterpretation of
some morphological characters used in the systesnatiArcellinida.
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Molecular Diversity and Phylogeny of Rumen Ciliates

Ariane Lorenz®, Johannes H.P. Hacksteify Seung Yeo Moon-van der Stady Rob de
Graaf?, Theo van Alerf, Sylvia Ortmann® und Heribert Hofer*

Ynstitute for Zoo and Wildlife Research (IZW), AtfrkKowalke-Str. 17, D-10315 Berlin,
Germany

“Department of Evolutionary Microbiology, Radbouditémsity of Nijmegen, Toernooiveld 1,
NL-6525ED Nijmegen, The Netherlands

Rumen ciliates were discovered by Gruby and Detafd843), and in 1927 a detailed
taxonomy written by Dogiel became available. Sititat time a wealth of morphological
studies has led to the identification of more tl#50 species of ciliates in the various
ruminants, but it became evident that morphologioathods alone were not sufficient to
access the true diversity of rumen ciliates. Ordgently, molecular genetic techniques
allowed a more detailed survey of the diversity amylogeny of the rumen protoZdz.
However, the analysis of the extremely complex camitires of rumen ciliates has remained
fragmentary until now.

Here we describe a molecular analysis to unraweldikersity and phylogeny of the rumen
protozoa from Cervids. We extracted DNA from thé&akaumen contents of ten samples,
which were derived from four different hosts (mgase deer, fallow deer and red deer). 18S
rRNA genes were amplified by PCR, and cloned. lribsawere created, and about 500
clones (approx. 50 from each library) were sequengartially. These sequences were
subjected to a phylogenetic analysis - includinguseices from the EMBL database and from
the type strains isolated in the course of the EREroject (QLRI-CT-2000-01455). Our
data revealed a gigantic diversity of rumen ciBabe European Cervids. In particular, we
found evidence that the diversity of rumen protozothe roe deer had been underestimated
substantially.

Moon-van der Staay,S.Y., van der Staay,G.W.M., dakyoP., Jouany,J.P., Michalowski,T.,
Nsabimana,E., Macheboeuf,D. Kisidayov4,S., McEwaR,N Newbold,C.J., and
Hackstein,J.H.P. (2002) Diversity of rumen ciliatesealed by 18S ribosomal DNA analysis.
Reproduction Nutrition Development 42 (Suppl 1), 76

’Regensbogenova,M.,  Pristas,P., Javorsky,P., Maonder Staay,S.Y., van der
Staay,G.W.M., Hackstein,J.H.P., Newbold,C.J., EMan N.R. (2004) Assessment of
ciliates in the sheep rumen by DGGE. Letters inlAgabMicrobiology 39:2 p. 144
*Wright,A.D, Dehority,B.A., and Lynn,D.H. (1997) Plogeny of the rumen ciliates
Entodinium, Epidinium and Polyplastron (Litostonmtentodiniomorphida) inferred from
small subunit ribosomal RNA sequences. Journgtokaryotic Microbiology 44(1):61-7.

This project is part of the postgraduate studeog@am “Evolutive Transformationen und
Faunenschnitte” and is supported by the DFG.
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The mitochndrial genome ofEuplotes

Rob M. de Graaf, Theo A. van Alen, Hanneke A.A. varZzoggel, Minh Bao Huynh, and
Johannes H.P. Hackstein.

Dept. of Evolutionary Microbiology , Faculty of 8oce, Radboud University
Nijmegen,Toernooiveld 1, NL-6525 ED Nijmegen, Tathétlands.

Until now, only 3 mitochondrial genomes of ciliatas. from Tetrahymena thermophila,
Tetrahymena pyriformigndParamecium aurelidnave been sequenced and analyzed in more
detail (1-3). These mitochondrial genomes are rathege if compared with animal
mitochondria, and — in contrast to most other nfitoria — linear and not circular. Here we
describe the molecular cloning of parts of the ohtindrial genome dEuplotes crassuand

the first results of our sequencing effords. Théoofiondrial genome dtuplotes crassus

of particular interest because it is (i) only dighp related to the mitochondrial genomes
mentioned above, and (ii), potentially, closelyatet to the hydrogenosomal genome of the
anaerobic, hypotrichous ciliafdyctotherus ovaliswhich possesses a macronuclear genome
structure similar td. crassusSo far we have identified the genes encoding thieanondrial
ribosomal RNAs, several components of the mitochiahelectron transport chain, and a
number of mitochondrial ribosomal proteins. Phylogiee analysis confirms that the
mitochondrial genes d. crassusare much more related to their homologues fibnovalis
than to the above-mentioned organelle genomedef aciliates.
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Hydrogenosomes are not the same!
Johannes H.P. Hacksteihand Nigel Yarlett®

'Dept. Evolutionary Microbiology, Fac. Science, Radt University Nijmegen, Nijmegen,
The Netherlands ané@Haskins Laboratories and Department of Chemistrgt Rhysical
Sciences, Pace University, New York, USA,;

Hydrogenosomes are organelles, approximately lePomieter in size, that compartmentalize
the terminal reactions of the anaerobic cellulaargm metabolism. They were first described
in the parabasilid flagellat@ritrichomonas foetysn a seminal publication by Lindmark and
Mdiller (1973) as subcellular compartments that poedhydrogen and ATP. Since this time
hydrogenosomes or variations of them have beenridedcin quite a number of rather
different unicellular eukaryotes adapted to microb& or anoxic environments (Roger 1999;
Yarlett 2004). Several researchers considered theggmelles as variations of mitochondria
adapted to anaerobic environments (Embley et &03p but it is still a matter of debate
whether or not these ancestral “mitochondria” hacharobic metabolism using oxygen as a
terminal electron acceptor - or whether these ales functioned anaerobically, and,
consequently, produced hydrogen like present-ddydgenosomes (Tjaden et al. 2004). Here
we will review the various types of hydrogenosoraes related organelles. We will show
that these anaerobic organelles evolved by evolatio tinkering — repeatedly and
independently from the same ancestral organelle.

Embley TM, van der Giezen M, Horner DS, Dyal PL,IIB8, Foster PG. 2003.
Hydrogenosomes, mitochondria and early eukaryettution. IUBMB Life 55, 387-395.
Lindmark DG, Muller M (1973) Hydrogenosome, a cyagmic organelle of the anaerobic
flagellateTritrichomonas foetuysand its role in pyruvate metabolism. J Biol Ch248: 7724-
7728

Roger AJ (1999) Reconstructing early events in guka evolution. Am Naturalist 154:
S146-S163

Tjaden J, Haferkamp |, Boxma B, Tielens AGM, Huynén Hackstein JHP (2004) A
divergent ADP/ATP carrier in the hydrogenosomesIoEhomonas gallinaeargues for an
independent origin of these organelles. Mol Micobbil: 1439-1446

Yarlett N (2004) Anaerobic protists and hidden mitondria. Microbiology-SGM, 150:127-
129
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Rumen ciliates possess macronuclear “midi-chromosases”

Carola Burgstorf', Theo A. van Alert, Rob M. de Graaf, Seung Yeo Moon-van der
Staay', Georg W.M. van der Staay,Tadeusz Michalowskf, Jean-Pierre Jouany, Eli

Nsabiman&, Didier Macheboeuf, Martina Regensbogenovg Peter Pristas, Peter
Javorsky®, Freda M. McIntosh®, Svetlana Kiéidayovg, Zora Varadyova®, Neil R.

McEwan®, C. Jamie Newbold, and Johannes H.P. Hacksteih

'Department of Evolutionary Microbiology, Radboud iwmsity Nijmegen, Nijmegen, The
Netherlands,

“Kielanowski Institute of Animal Physiology and Ntitin, Jablonna, Poland,

%.N.R.A., Station de Recherches sur la Nutritios Herbivores, Centre de Recherches de
Clermont Ferrand/Theix, France,

“Institute of Animal Physiology, Kosice, Slovakia,

’Institute of Biology and Ecology, Faculty of Sciend.J. Safarik University, Kosice,
Slovakia,

®Rowett Research Institute, Aberdeen, Scotland,

"The Institute of Rural Science,University of Wabdserysthwyth, UK;

The rumen of cow, sheep and goat is populated lwpraplex community of anaerobic
microorganisms. Rumen ciliates account for a sulbisiafraction of the biodiversity and up
to 50% of the biomass. Interestingly, these cifisae= monophyletic, and so far nothing was
known about the genetic organisation of their geemrilere we show that rumen ciliates host
“midi-chromosomes” in their macronuclei. Their sibetween 40 and 120 kb, is substantially
larger than the size of the well-known mini-chrommes of certain hypotrichous and
heterotrichous ciliates, but much smaller than thiathe macronuclear chromosomes of
Tetrahymenaand Paramecium.The genetic structure of their micronuclei remaiosbe
unravelled.

This work was supported by the EU infrastructurengrERCULE” (QLRI-CT-2000-01455)
and the EU % framework grant “CIMES” (QLK3-2002-02151)
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Ultrastructural comparison of two strains of the maine HNF Caecitelluscf.
parvulus isolated from deep-sea sediment and surface watef the South
Atlantic

Selchow, Petra and Klaus Hausmann

Free University Berlin, Institute of Zoology / Bagly, AG Protozoology, Konigin-Luise-Str.
1-3, D-14195 Berlin, Germany

Whereas the deep sea as an extreme habitat (hégsype, absence of light, poor nutrients
concentration, low temperature) covers more thato 9 the world ocean bottom, the
knowledge on deep sea protists is still very lichitlumerous protists found in the deep-sea
sediments are known from surface waters. Howeveaslecnlar studies revealed quite
different genotypes within morphospecies of hetegitic nanoflagellates (HNFs), identified
by light microscopy. Therefore the studied stramisCaecitellus parvulugstramenopiles)
which we collected during an expedition with RV MEDR (cruise 48/1, DIVA 1, year 2000)
from deep-sea sediments and from the surface vedtéhe oligotrophic South Atlantic,
Angola Basin, are designated @scf. parvulus We found light and electron microscopical
differences between a deep-sea strain and a susfat strain of this flagellataVe also
found differences between both investigated strafr@. cf. parvulusfrom the South Atlantic
compared to the ultrastructure of tWo parvulusstrains described by others from the North
Atlantic and Pacific: There are significant diffaces in the length of the posterior flagellum,
in the appearance of the surface coat and in th&bau of microtubules in flagellar root 3,
which surrounds the oral region and forms the dteton of the feeding basket. The highest
number of microtubules within the feeding baskeivehthe deep-sea strain®©f cf. parvulus
with 11 microtubules more than @. parvulus It is discussed whether the resulting larger
feeding basket is indicative for a different ecadadjniche ofC. cf. parvulus
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Identification of a serotype H analogue inParamecium primaureliaas an
RNAIi-phenotype

Martin Simon, Martin Beimbauer & Helmut J. Schmidt
TU Kaiserslautern, Department of Ecology, Erwin-®clinger-Stral3e, 67663 Kaiserslautern

Two species of th@aramecium aureliccomplex are well known in the case of serotypes:
Paramecium primandtetraurelia, containing multigene-families encoding for theseteins.
Scientific work of many decades showed the stabipression of eleven serotypes in
Paramecium tetraurelian contrast to three serotypes Raramecium primaurelia The
genome-project obtained that the multigene familgesotypes contains many more members
than previously known and expected. We compareds#retype-system oParamecium
prim- and tetraureliaand identified in thé€.primaureliagenome several unknown sequences
of serotypes, which can be categorized in two eltisgenes with identical copies in the
P.tetraureliagenome and genes with similarityRaetraureliagenes:

Fragments of two genes were sequenced, showingtidéor nearly identity) to serotypes of
the P.tetraureliagenome (511 and 51D-alpha), whereas these gepeas 1sat to be expressed
in P.primaureliain contrast to their copy iR.tetraurelia A further fragment similar to 156S
(P.primaurelig was isolated which expression we also cannotegrov

Knocking down the expression of serotype 156@® gfimaureliaby RNAi-experiments, we
induced the expression of an alternative serotype.unknown serotype, whose nucleic acid
sequence is very similar to serotype 51HPdktraurelig extends the spectrum of expressed
serotypes oP.primaureliato a number of four.

In any case the mutligene families of serotypedasormany more members than previously
obtained. The four new genes described were notesgpd under standard cultivation-
conditions. Expression of three of them was nelaioed and the third one only in knock
down experiments of stable serotypes. This leadhdaassumption that most of the regular
expressed serotypes are discovered, but multiganaliés contain more unexpressed
members.
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Silencing gene expression &farameciumby feeding: knock down efficiency
and its relation to transcriptional activity in E.coli

Martin Simon, Martin Beimbauer, Gerhard Brendle, Simone Marker & Helmut J.
Schmidt

TU Kaiserslautern, Department of Ecology, Erwin4®clinger-StralRe, 67663 Kaiserslautern

Within the last few years RNAiI has become a powedol for studying gene expression.
Feeding technology is possible in several organismeaning that dsRNA is delivered into
the organism by dsRNA producing bacteria. AlsdPerameciumthis technique gets more
and more attention, due to the advantage of itsclosts.

The reason for this study is the obvious phenoméhansome fragments are able to produce
phenotypes whereas others don’t. Possible exptarsatire discussed namely dsRNA length,
sequence and the position of the fragment in tigeetagene.

We silenced expression of serotypesPairameciumwith different fragments of each gene
and counted the cross-working siRNAs to other tensed members of the multigene family.
Here we compare the phenotypes produced by eagmém with the relative amount of
bacterially expressed dsRNA in synchronized cu#tuned describe a correlation of silencing
efficiency in Parameciumand transcriptional activity i&.coli. On the other hand we found
fragments producing dsRNA B.coli but do not show phenotypesRarameciumso another
discriminating-mechanism should exist.
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Generation of Functional Heterokaryons ofTetrahymena thermophila

Bissels, U. Hartmann, M.*; Tiedtke, A.

Institute for General Zoology & Genetics, Univeysif Muenster,
D-48149 Muenster, Germany
*Cilian AG, Johann-Krane-Weg 42, D-48149 Muenstermany

Functional heterokaryons are cell lines Taf thermophilabearing a dominant marker
conferring drug resistance in the micronucleus #m allele for drug sensitivity in the
macronucleus. Such lines are very useful for pasiielection of cells that have successfully
completed conjugation. To construct straing othermophilawith enhanced secretion of acid
hydrolases by mutagenesis and genetic crosses wd new lines of the available
heterokaryons and new ones with different drugstasce markers.

Therefore, a functional heterokaryon was regeedrdity crossing the existing functional
heterokaryon Cu 438.1P(nr-1 /Pmr-1(pm-s, IV)) to wild type cells. From drug resistan
progeny Pmr-1/Pmr-I (pm-r, X)) assorters sensitive for the drug webéaimed and their
mating types were determined. To establish streamserring drug resistance homozygously
in the micronucleus pairs from the first round @ngmic exclusion were isolated and the
non-star exconjugants were characterized by fugkeetic crosses. The growth kinetics and
secretion kinetics of such a clone were measured.

Furthermore, the reaction df. thermophilato various drugs of prokaryotic and
eukaryotic origin were tested in order to genefaetional heterokaryons bearing novel drug
resistances. The drugs tested so far had advefsetsefon growth, however did not
completely Kill the cells within 3-4 days at contrations up to maximal 1 mg/ml. We
presently test other drugs that can fulfil theseaieds.
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Generation and characterisation of mutants fromTetrahymena thermophila
deficient in secretion of proteases

Broermann, A.; Hartmann, M.*; Tiedtke, A.

Institute for General Zoology & Genetics, Univeysif Muenster,
D-48149 Muenster, Germany
*Cilian AG, Johann-Krane-Weg 42, D-48149 Muenstermany

To useTetrahymena thermophilmr heterologous expression and secretion of gorgienes,
mutant clones are needed, that must not secretiegsminto the nutrient medium.

Methods to create mutants ©f thermophilaby random mutagenesis and UPC (Uniparental
Cytogamy) are well established. So far there ipromwedure available to detect mutants that
lost their ability to secrete proteases to theiemtrmedia. Because there is no possibility
known to enrich these mutants, it is necessargdbd high number of clones. Furthermore
cell-lysis must not occur during the screening pes; because intracellular proteases might
lead to incorrect results.

After the random mutagenesis and UPQ@if@drental_§gtogamy), the resulting whole genome
homozygous progeny was cloned into 96-well cultpiates. To detect mutant clones
deficient for protease secretion, we developed difterent screening procedures. These
screening procedures allow testing of a high nunddeclones and are based on general
protease substrates such as casein-derivates atidge

These screening methods allowed us to identifyr&t fnutant that was further described
regarding the characteristics of secretion. Baghiéntation of the mutant and the reference
strains were carried out and the kinetics of enzgewetion of the proteases and two other
enzymes were investigated.

The results show that the mutant releases signifieaver amounts of active protease to the
nutrient media as the reference strains. Similsullte were obtained for tiehexosaminidase
secretion, while the activity of the acid phophatass not reduced in the mutant strains.
Further control experiments are necessary to decsuthether the mutant is deficient in
secretion in general or has a deficiency speatiigfotease secretion.
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First report of the peculiar parasitic green algaHelicosporidiumin a bark
beetle

Radek!, Renate and Yaman, Mustafa

1 Free University of Berlin, Institute of Biologp@ogy, AG Protozoology, Konigin-Luise-
Str. 1-3, D-14195 Berlin, Pepartment of Biology, Faculty of Arts and Scienééwradeniz
Technical University, T-61080 Trabzon, Turkey

In the body of the bark beet®entroctonus micangColeoptera, Scolytidae) from a wood
near Trabzon in Turkey masses of small (6 pum) spaeze found. In top view they appeared
rounded to oval and depicted maximally three swigllk in the centre. A peripheral ring-like
structure appeared to be a helix with four windingside views. It corresponds to a long
slender cell as could be seen in ruptured sporésathin sections corroborated the light
microscopic results. The spores contain threenatesells that are enclosed by windings of a
peripheral, helical slender cell. In mature spoce#l, organelles are hardly seen. The internal
cells (sporoplasms) have a thick hyaline outer aged a dark, finely granular inner
cytoplasm containing rounded electron lucent (pbbbdipid) and electron dark (probably
glycogen) inclusions. The filamentous cell is mubimner. Its cytoplasm bears rounded,
electron lucent inclusions.

These curious spores belong to the Helicosporidiathe first report by Keilin (1921) a
helicosporidium from a dipteran larva was describBte filamentous peripheral cell is the
main characteristic feature for diagnosis. To dairly one speciesHelicosporidium
parasiticum is described but in fact the isolates from ddfdar hosts (insects, mites,
crustaceans, trematodes) may represent severgdhological similar species.

The discovery ofHelicosporidiumin the dangerous peshentroctonus micansoffers a
chance to find pathogenic protists for use in lgadal control of bark beetles. The ability to
evoke pathogenic effects on insects could alreagBnbdemonstrated fddelicosporidium
infections.
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A morphological disturbance of Paramecium bursariaafter an infection
with the yeast,Yarrowia lipolytica

Gen Omural, Toshinobu Suzakf, Hans-Dieter GortzZ

! Biologisches Institut, Abt. Zoologie, Universtant®art, Pfaffenwaldring 57, 70569 Stutt-
gart.
“ Dep. Biology, Fac. Science, Kobe University, 65728&6be, Japan.

Chlorella-free P. bursariacan be infected with various species of yeastsoastkeria, which
are however kicked-out from the host cell when Hiest cell was further re-infected with
original symbioticChlorella cells. (Gortz, 1982, Abendschein and Goértz, 199dublished).

A budding yeastrarrowia lipolyticais one of such infective microorganisms. We régen
found thatP. bursariacells infected with the yeast fall in incompletl divisions, resulting

in chained cells and, in some cases, clumps of balid to describe. The cytoplasm of such
morphologically disturbed cells was filled with @hed and branched yeast cells, which
seemed to hinder cell divisions of the host celin the other handChlorella-bearingP.
bursariacells repelled the infection with the yeast.

In our poster we show results of infection experiteewith the yeast and re-infection
experiments of yeast-beariig bursariawith Chlorella cells.
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First molecular data on “Caedibacter macronucleorumfrom Paramecium
duboscqui

Martina Schrallhammer?, Giulio Petroni?, Karl-Heinz Schleifer', and Sergei I. Fokirf

Y ehrstuhl fir Mikrobiologie, Technische Universitiiinchen; Am Hochanger 4, D-85354
Freising, Germany? Laboratorio di Protistologia, Dipartimento di Etodie, Ecologia, Evo-
luzione, Universita di Pisa, Via A. Volta, 4, 561Ri8a, Italy.

A number of ciliate endocytobionts, mostly cyteutac ones, confer on the host
killer-traits — the ability to kill the cells of &nsitive” clones, lacking these bacteria. The
genusCaedibactercomprises 5 validly described species all confgrthe killing trait to the
host. These organisms were originally describednasnbers of the same genus mainly
because they all present an obligatory symbiofiestyle and the presence of an easy
recognizable morphological trait, the R-body, aicire that appears to play an important
role in the Kkilling effect. Recently, 16S rRNA datvidenced thatCaedibacteris a
polyphyletic assemblage witG. taeniospiralisbelonging toGammaproteobacteriand C.
caryophilusto AlphaproteobacterigBeier et al., 2002). Another working group reasdhe
presence of the same speci€s, caryophilus in different hosts and within different cell
compartmentalization, the macronucleusParamecium caudatunand the cytoplasm iR.
novaurelia(Kusch et al., 2000). These data indicated thé lmtaxonomy and systematic of
the previously used characters. We molecularly adtarized C. macronucleorum”,
described from the macronucleus of the euryhalitete Paramecium duboscqqiFokin and
Gortz, 1993). 16S rRNA molecular data support aelaffiliation of ‘C. macronucleorum”
to C. caryophiluswithin the AlphaproteobacteriaAlthough 16S rRNA similarity between
these species does not support alone the estalglishi“C. macronucleorum’as a separate
species, interesting differences are observedanl&s rRNA gene internal excised element
(IEE) typical of this group of organisms (Springetr al.,1993). 16S rRNA IEE is not
subjected to the strict functional evolutionary stwain of 16S rRNA and, for this reason,
accumulates mutation more rapidly. Whergas caryophilus strains isolated fromP.
caudatumand P. novaureliashare identical IEE supporting the hypothesis ywhlsont
exchange among different host, the differences rebdein ‘C. macronucleorum”IEE
support an evolutionary separation of this lineagerther studies involving DNA-DNA
hybridization will be necessary to better evaluttie evolutionary distance betwedéh
caryophilusand ‘C. macronucleorum”.
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Ciliate-ciliate parasitism in lake plankton between a suctorian and a
hypotrich ciliate.

Bettina Sonntag, Monika Summerer and Ruben Sommaruay

University of Innsbruck, Institute of Zoology & liology, Technikerstrasse 25, A-6020
Innsbruck, Austria

In summer 2004 we observed the infection of a ftamk hypotrich, i.e.Uroleptussp. by a
suctorian, most likely of the genuBodophrya (Suctorea: Podophryidae). The genus
Podophryaincludes planktonic and parasitic suctorians wlack able to form a stalk and
resting cysts. Hypotrich ciliates are sometimesgdtéd by suctorians and this “relationship”
might be host-specific, e.gRodophrya grelliDIECKMANN, 1985 infects onlyStylonychia
lemnaeandSphaerophrya parurolepfoissNER 1980 onlyParuroleptus caudatusAlthough
more than 30 other ciliate species were preseiiirwihe same water sample from Piburger
See we could not observe any of them infected. Etdow magnification (X 40-100) the
parasites attached to the host were clearly visiémavily infected hypotrichs were seriously
deformed and very sensitive to pipette transfer.filewed the infection cycle in the living
ciliates and after a quantitative protargol stagnprocedure (QPS): (i) attachment of the
ciliated suctorian with tentacles at the hypotrilj, loss of the cilia of the suctorian, (iii)
inducement of a pellicular invagination in the hyrmdh cell which remained open to the
environment, (iv) cell division of the suctoriarside the hypotrich, (v) release of swarmers/
resting cysts into the water and presumably defitihechost cell.
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Control of benthic ciliate communities and meiofaum by grazers in marine,
brackish and freshwater sediments: a cross systenomparison

Yanli Lei?, Karen Stumn?, Stephen A. Wickhant and Ulrike-G. Berninger*

! Universitat Salzburg, FB Organismische Biologi@|lbrunnerstrasse 34, A-5020 Salzburg,
Austria; leiyanli@yahoo.com.cn

2 Alfred Wegener Institute for Polar and Marine Rest. Am Handelshafen 12, 27570
Bremerhaven, Germany

Three laboratory and one situ experiments were conducted to investigate potetd@
down control of ciliate communities and meiofauma marine, brackish and freshwater
sediments. The laboratory experiments were eshauli9y adding some macrometazoans:
small snails, mud shrimps, polychaetes, and chimodolarvae. The field experiment
manipulated the presence/absence of the polychaetajcola marina from mid and low
intertidal mudflats, respectively. The laboratoryperiments show that dominant ciliate
species and individual meiofaunal groups had difieresponses to different macrograzers,
though the grazing effects on total ciliates andofaena were nonsignificant. The field
experiment revealed that ciliate abundance, biopggeeies richness, and diversity were not
significantly affected by the exclusion éfenicola However, the species composition was
distinctly changed, and there was a general trewdrids higher biomass and functional shifts
between carnivorous dominance and omnivorous/herbiss dominance due to the shifts of
dominant species. In contrast, meiofauna abundaasesignificantly enhanced or decreased,
depending on sampling dates and sites. Remarkabtiy, the increase of the dominant,
carnivorous ciliate biomass, there were tendenuigbe decrease of meiofauna abundance,
andvice versaAs the predacious ciliates were frequently domina sediments, they might
play an important role in the microbial food weldldhus obscure the effects of macrograzer
predation on meiofauna and ciliates. Furthermoaeh lziliates and meiofauna were more
influenced by the sampling location (different titkvels) than byArenicolaexclusion; they
were also influenced by physical disturbance, ssitjgg the importance of the potential
nontrophic interactions in the benthic microbiaddoveb.

24 Jahrestagung der DGP auf Burg Lichtenberg



Horizontal distribution of ciliates in Piburger See(Tyrol, Austria)

Ralph MEDINGER?, Claude HANSEN, Julia HOFER?, Bettina SONNTAG? Thomas
POSCH and Roland PSENNER

'CRP-Gabriel Lippmann, CREBS, Avenue de la Faieecerb2a, L-1511 Luxembourg,
Grand-Duchy of Luxembourg

%Institute of Zoology and Limnology, University afnsbruck, Technikerstr. 25, A-6020
Innsbruck, Austria

The ciliate community of the nine meter layer oblirger See (PIB), in relation to several
biotic and abiotic parameters was investigated Iwpr@zontal sampling strategy during one
day in April 2002. The horizontal spatial distritmut of ciliates, in respect to taxonomic
composition and abundance was monitored in ordev&tuate the representativeness of the
standard sampling point (M) situated at the deepstof PIB. Ciliate samples of the nine
meter depth layer were observed alive and staiyed Quantitative Protargol Stain (QPS).
Bacterial abundances were counted by flow cytomé&B-graphs of the nine meter layer
were performed by inverse distance weighting catoahs with Arc View GIS 3.2. The nine
meter layer of PIB was homogeneous regarding palaind chemical parameters. Ciliate and
bacterial abundances measured at M reflected tamge abundances (7.3 cells'ml.3 x

10° cells mi*) of the respective water depth. However we fouratignts for ciliates and
bacteria with variations in numbers by a factor2ofOur results indicated that: (i) samples
from the standard sampling point (M) were represt@re for the situation in the complete
nine meter layer; (ii) horizontal currents in PIRne supposedly responsible for the gradients
of ciliates and bacterial numbers and, therefoesdistribution patterns were mainly due to
passive drift-processes; (iii) horizontal patteafisingle species, as elgelagostrombidium
fallax indicated the availability of some species to maggvely towards regions with more
favourable conditions.
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The effect of metazooplankton on protozoans duringclear-water phase
assessed bin situ size-fractionation experiments

Isabelle THYS, Véronique JAQUET, Ralph MEDINGER and Henry-Michel CAUCHIE

CRP-Gabriel Lippmann, CREBS, Avenue de la Faieacetb2a, L-1511 Luxembourg,
Grand-Duchy of Luxembourg

During the lake clear-water phase high metazooptemlabundances play a major role in
planktonic food chain. This period is characteribggdow algal biomass and this implicates
an increase in predation on protozoans. The aithi®@ktudy during the clear water phase was
multiple: Assessment of the effect of metazooplankbn protozoans and analysis of food-
chain interactions between ciliates and flagellaMsreover, the reliability of sucn situ
experiments was evaluated. Am situ size-fractionation design was installed within the
epilimnion of two drinking water reservoirs durifige days in order to investigate predator-
prey relationships. A first experiment was condddtethe meso-eutrophic reservoir of Esch-
sur-Sire (Grand- Duchy of Luxembourg) in May 2088 a second in the oligo-mesotrophic
reservoir “Oleftalsperre” (Germany) in May 2004.ag¢llates were counted by the
epifluorescence microscopy. Ciliates compositiourelance and biovolume were
determined in Utermohl settling chambers by invént@croscopy. A clear top-down effect
on the protozoan abundance was observed when roetan&ton was removed. A strong
decrease in autotrophic and heterotrophic nandfige occurred during the course of the
experiment in presence of predators. Inversely,absence of predators, diversity of
autotrophic nanoflagellates increased. Ciliateseiased in abundance and their taxonomical
composition changed during the experiment in paefaee treatment. Although the used size
fractionation-design requires mechanical skills ihonetheless a good instrument iforsitu
food chain studies in lakes.
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Unexpected Effects of Prey Dimensions and Morpholegs on the Size
Selective Feeding by Two Bacterivorous Flagellatg®©chromonassp. and
Spumellasp.)

Karin Pfandl ®, Thomas Posch Jens BoenigR

& Austrian Academy of Sciences, Institute for Limgpl, Mondseestrasse 9, A-5310
Mondsee, Austria
® University of Innsbruck, Institute of Zoology ahithnology, Technikerstrasse 25, A-6020
Innsbruck, Austria

Current models on protistan size selective feedsgyme that contact probability is the factor
that largely explains observed food preferencesit@d probability is generally expected to
be positively correlated to prey size and theretorexplain observed food selection for larger
prey items. We critically tested these basic assiomp on size selective feeding using the
interception-feeding chrysomonad nanoflagella®shromonas sp. and Spumella sp.
Mechanisms of differential feeding were studied imyrdistinct stages of the selection
process, i.e., contact probability, capture efficig ingestion efficiency and differential
digestion, by means of high resolution video micopy. Food selection was investigated
using a mixture of microspheres ranging from 0.2.® um in diameter, as well as a mixed
bacterial community. In contrast to current modsduemptions the contact probability was
highest for microspheres of intermediate size {6.9.2 um), but was not generally positively
correlated with prey size over the whole prey saagge. Capture and ingestion also proved to
be involved in size selection. The pattern of siekective feeding was the same, independent
of the food concentration. Our results indicatet thantact probability is not generally
positively correlated with prey size, but shows axmmum for intermediate-sized prey
regarding the offered prey size spectrum of 0.2.@® um, and selection steps other than
contact probability are crucial for size selectaomd should be integrated in models on size
selection.
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Recurrent bloom of filamentous bacteria induced by bacterivorous
flagellates in an oligo- mesotrophic lake

S. Knab, T. Posch

Institute of Zoology and Limnology, University nhsbruck, Technikerstrasse 25, A- 6020 Innsbruck,
Austria

Pelagic bacteria from an alpine lake (Piburger SAestria) were studied during
phytoplankton spring bloom with regard to their s@&l and vertical variations in the
assemblage structure. The role of protists, esipebieterotrophic nanoflagellates (HNF), and
the impact of nutrients, in particular of phytogtton exudates, on the development of
bacterioplankton was investigated. Bacterivorousofiagellates played a major role in this
lake by regulating the phenotypic structure of edoplankton. Shortly after bacterial
abundances (small single- celled bacteria) declii& numbers increased and reached their
peak value (18000 individuals mf) contemporaneously with the maximum abundance
recorded for filamentous bacteria (7.9 ¥ t@lls ml™). Filament biomass contributed up to
47 % of total bacterial biomass and filaments redotell lengths up to 123 um. Due to this
topical phenomena of filaments in natural systems, developed a schematic model to
explain the formation of filaments with respecttt® impact of grazing and nutrients. In
addition, we analyzed the assemblage compositianfluorescence in situ hybridization
together with catalyzed reporter deposition (CARISH). Using this method we determined
the effect of flagellate grazing on the taxonomirucure of the bacterioplankton. Our
findings point out that seasonal variations in baat phenotypic community structure are
recurrent in this oligo- mesotrophic lake and akely induced by heavy grazing pressure
through HNF.
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Free-swimming and aggregate-associated flagellateend ciliates in the
River Spree

Annette Rother, Klaus Hausmann

Free University Berlin, Institute of Zoology, AGd®szoology, Konigin-Luise-Str. 1-3, 14195
Berlin, Germany

It is generally assumed that protozoa are importarthe microbial food web of aquatic
systems, but limited data are available on protozadaundance and distribution in rivers. We
investigated flagellate and ciliate abundances,mcamty structure and spatial distribution of

a 6" order lowland river (River Spree, Germany) in tiela to environmental abiotic
gradients and bacteria. Free-swimming and aggrexgseciated flagellates and ciliates were
guantified and identified using live observatioor further enumeration and determination
samples were also fixed. Bodonids, colorless eigeand bacterivorous ciliates dominated
the protistan community. The abundance of the giotshowed a strong seasonality in the
investigated period. Protozoa grew mainly in slovished lakes and were then washed out
into the adjacent flowing reaches of the River 8pte these areas, the abundance of protozoa
and aggregates decreased in flowing direction. grb@stan distribution and growth seem to
be structered by an interplay of factors, suchl@s #elocity, bacteria, nutrients, aggregate
composition and particle size. The concentratioaggregates ranged between 500 and 2500
particles/ml. The majority of the aggregates in filver section Krumme Spree were smaller
than 500 um. Therefore, amongst other factors,ctilenization of riverine particles by
flagellates and ciliates differed from that of mmariand lake snow. Dissimilarities between the
colonization of aggregates from different aquatibitats were also caused by the interplay of
sedimentation and resuspension in running waters.
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Wastewater Treatment — Contribution of Ciliates tothe Development and
Structure of Aerobic Activated Sludge Granules

Johannes Fried, Katharina Wulff * and Norbert Schwarzenbeck

! Technische Universitat Miinchen, Lehrstuhl fir Mbiodogie, Am Hochanger 4, D-85350
Freising, Germany;

2 Technische Universitat Miinchen, Lehrstuhl und Mersanstalt fir Wassergiite und Ab-
fallwirtschaft, Am Coulombwall, D-85748 Garchinge@any

Activated sludge granules are spherical clusterdesfse microbial communities. Granular
sludge settles impressively faster than activaledge flocks. It can thus be used to increase
the process efficiency in wastewater treatment. ddramunities of such granules are mainly
composed of bacteria, fungi and ciliates. The lastemed to play a key function in the
development of the granules, as mainly ciliateghef subclass Peritrichia are observed in
colonizing the surfaces of these granules buildage large colonies.

Here, a study is presented, which highlights the ob ciliates in the development of aerobic
activated sludge granules. After an initial inotiala with activated sludge from a municipal
wastewater treatment plant a lab-scale sequencatghbreactor (SBR) was fed with
wastewater of a dairy company. The succeeding dpuwent of granules was
microscopically observed over a time period of alme month, repeatedly. The process of
granule development could be differentiated inghphases: During the initial phase, several
ciliate species and bacteria are randomly distetunot forming flocks or large colonies.
Whilst the intermediate phase, activated sludgek8oare built by an enhanced growth of
peritrichous ciliates and by the attachment of &a&tand fungi to the stalks of these ciliate
colonies. Furthermore, free swimming protists, sashciliates of the genuBetrahymena
colonise the cavities of the sludge flocks. Thalfijphase is characterised by the condensation
of activated sludge flocks forming spherical comitiaa of bacteria and fungi colonised by
peritrichous ciliates on its surfaces and by thesence of numerous free swimming protists in
the surrounding fluid. Thus, ciliates of the oréeritrichia can be regarded as responsible for
the formation of aerobic activated sludge granaleghey provide the initial matrix of the
granules.

Acknowledgment: Thanks to the German Research Faiomd (DFG) for financial support
(projects LU 421/3-2 and WI 620/15-2), to Wolfgangdwig, Karl Heinz Schleifer and Peter
Wilderer for providing lab facilities and for cooting the manuscript, to Dorle Begert, Silvia
Weber and Isabel Hartmann for assistance.
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Impact of flagellate grazing and nutrient availabiity on the taxonomic
structure and activity of planktonic bacteria

Michaela Salchel”, Bettina Sonntad, Julia Hofer', Karel Simel?, Karel Hornak?, Jan
Jezberd, Birgit Mindl *, Birgit Sattler®, Jaroslav Vrba® & Thomas Posch

! Institute of Zoology and Limnology, University Infisbruck, TechnikerstraRe 25, A-6020
Innsbruck, Austria? Hydrobiological Institute of the Czech Academaiences, Na sadkach
7, CZ-370 0% eské Budovice, Czech Republic

* e-mail: Michaela.Salcher@uibk.ac.at

Grazing by bacterivore protists and nutrient avmlity are known to be the mayor top-down
and bottom-up factors bacterial assemblage in Wwatdr habitats are facing. In a size-
fractionation and phosphorus (P)-enrichment expemimwe simultaneously studied the
impact of these factors on bacterial assemblageposition and activity in mesotrophic
Piburger See, Austria. Two size fractions were gated by filtration of raw water samples
over 5 um respectively 0.8 um pore sized filtersobdain an approach with enhanced
flagellate grazing due to elimination of higher tstan predators (< 5 um), and a predator-
free variant (< 0.8 um). These fractions were dilisto bottles, bottles which were enriched
with threefold P concentration (15 ug B,land dialysis tubes which allowed free nutrient
exchange with surrounding water. All variants wereubated in the lake for four days. In
daily sampling, bacterial and flagellate abundaacd biomass, bacterial activity, bacterial
assemblage composition, protistan grazing rate Ruwtdntent were evaluated. Grazing by
flagellates yielded in a pronounced reduction aivacbacteria, which was visible not only in
lower uptake rates of radiolabeled substratesalsatin a decline of high DNA bacteria and a
lower detectability with the universal CARD-FISHeme EUB338. Moreover, a shift in
bacterial assemblage composition was observed,vRhoteobactericbeing heavily grazed
and a-Proteobacteriaseeming to be more grazing-resistant. A shift acterial assemblage
composition was also visible in the approach wittnAchment and even more pronounced in
the dialysis tubes, wher&-Proteobacteriabecame dominant and seemed to be more
competitive in taking up nutrients.

This study was funded by AKTION Austria-Czech RedpybProject No. 2003/6 and the
Austrian Science Fund (Projects FWF P14637-BiolaniF P17554-B06).
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Variable response to pH among three clones deseres corlissi

Weisse, T, Milller, H. '3 Scheffel, U?, Stadler, P.*, M. Striider-Kypke*&
Foissner, W?
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%Jacob-Burckhardt-Str. 18, D-78464 Konstarfhepartment of Zoology, University of
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In spite of its tremendous importance in relatiomatural and anthropogenic acidification,
surprisingly little is known on the ecophysiolodigapact of pH on aquatic protist. The effect
of pH on growth rates, cell size and cellular prtthn of the freshwater ciliat¥eseres
corlissi (Ciliophora: Oligotrichea) was investigated withrge clonal cultures from two
different locations. The clones were isolated fremil samples collected at the type location,
an astatic meadow pond in Salzburg, in Novembef Z80ain E4) and in December 2003
(strain M10) and from a similar habitat at KeferktaMhlkreis (Upper Austria; strain KM-
P1). The species identity was verified by morphaal(Foissner 2005, Foissner et al. 2005)
and genetic investigations (Struder-Kypke et al.,prep.). All strains were kept in the
laboratory on a diet of the small cryptophy@eyptomonassp. in modified Woods Hole
Medium (MWH) with the addition of Eau de Volvic. ggriments were performed at 22.5 °C
under 14:10 light:dark rhythm for 24-48 h. Since s observed earlier that growth was
significantly enhanced by the presence of soil (&F)eat extract (PE) in the culture medium
(see Miller et al. 2005, this meeting), we addetl0% of SE or PE to the algae/MHW
cocktail at the beginning of each experiment. Rasipopulation growth rates ofl. corlissi
were measured in the pH range from 5.0-8.5. Therdake to low pH values (5.0-5.5) of all
three clones was enhanced by the presence of Plt®eshowed minor, but significant
differences among the two Salzburg clones isoldtenh the same location at differerent
times. Cell size of strain M10 was, e.g., more gmesto pH changes than that of E4. Larger
differences were measured between the Salzburg thedKefermarkt clones. In the
experiments with SE, the latter clone was moreraolieto moderately low pH values (pH 5.5-
6), and its pH optimum was shifted towards thehgljgacidic range. The pH optimum was
best defined in terms of cellular production rafesken together, the results from this study
further point to the significance of local ecoploysgical adaptation among geographically
distant populations d¥leseres corlissiGachter & Weisse 2005, Muller et al. 2005).
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Do Ciliates have an impact on nitrogen transformatn in a sandy riverine
sediment?
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The nitrogen cycle is one of the most importangbmchemical cycles whose understanding
is essential for aquatic ecosystems. Sedimentsgo$gecial role in the N-cycle because many
of the bacteria-catalyzed transformations takeeplaere. Sandy sediments make up approx.
30% of riverine sediments and are inhabited bygelaariety of organisms. Among these are
ciliates, which as consumers of bacteria may playngortant role. There are several direct
and indirect possible mechanisms how ciliates oflnénce nitrogen transformations. Direct
influences comprise the uptake and production wbgen compounds through consumption
and excretion as well as the use of nitrate aslestren acceptor. Selective consumption of
nitrate-transforming bacteria or structuring thetbaal community by grazing pressure are
possible mechanisms for indirect influences. Farstudy sediment was taken from the River
Salzach and placed undisturbed into flumes. Expanial treatments were the addition of
bacterivorous ciliates and excluding macrofaunact®&aal counts and microsensor profiles
suggest that the direct effects of ciliates androfacna are at least as large as ciliate grazing
impact on bacteria.
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