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Introduction

Regeneration capacity Free-living flatworms were among the first animals where the extraordinary capabilities of regeneration were discovered.

KOS Nemertodermatida Since the beginning, most studies on regeneration have been done with representatives of the taxon Tricladida. They
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excellent  22eXual Macrostomorpha piece of tissue. This amazing phenomenon is enabled by a powerful stem cell system. A lot of studies have been done
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good Prolecithophora [1]-[4]. However, free-living flatworms encompass a number of other taxa where regeneration has been observed, but
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Figure 1: The regeneration capacity of the major free-living ~ CONServed or a modified character in the large phylum Platyhelminthes. Such comparisons rely on a well resolved

flatworm taxa.
In all groups with asexual reproduction, species with a

oronounced regeneration capacity can be found (green shades), phylogenetic tree. However, the interrelationships of the free-living flatworms are not completely resolved, especially
Not all species in the listed taxa are necessarily showing the

same regeneration capacity; only a broad classification of regarding the adiaphanidan Clade [6]—[8]

regeneration capacities is given. [J]

are as the champions of flatworm regeneration because they are able to regenerate a complete animal from a minute

unraveling molecular pathways of regeneration but still many parts of the regeneration process are poorly understood

for several orders of flatworms limited data on regeneration capabilities is available [5].

Comparison of regeneration processes in different flatworm taxa is necessary to determine whether regeneration is a

Methodology

 Sampling

As Prolecithophora and Fecampiida are two poorly studied flatworm taxa, with no available laboratory models, they
have to be collected from the field.

e Determination

Specimens will be determined by histological and molecular methods. Histological methods are necessary since few Figure 2: Sampling and laboratory
molecular data of the Prolecithophora and Fecampiida are available at this time and most of the prolecithophoran and ® zggt (()?>P§§;_pl(% )s.:] Oiln( EC)cht)ii iﬁczhge;;nbﬂirr;?oirryw
fecampiid species are distinguished by characterisation of the pharynx and genital organs. Sequences of 18S and 283 in Punat.

ribosomal DNA will be determined to support the morphological species identification and to extend the currently

available dataset.

 Regeneration experiments

Amputations
The presence or absence of regeneration abilities of prolecithophorans and fecampiids will be studied by performing
amputations with as many species as possible. Live observations of the regenerates will be done to observe their outer

Shape and their behaviour. Figure 3: Whole mount pictues of adult Monoophorum striatum
(Prolecithophora).

. (A) Bright-field image of the four-eyed adult. (B) Confocal projection
 F[luorescent Stalnlngs with depth coding of the musculature stained by phalloidin. (C)

Confocal projection of the serotonergic nervous system. (D) S-phase

Additionally, cellular events during regeneration will be visualised. Therefore, the stem cell system, the nervous system cells (neoblast stem cells) labelled in green after 1 hour pulse. Scale
. . . ars: um.
and the musculature will be monitored by fluorescent stainings

* (Gene expression analysis

We will analyse if head regeneration capacity can be stimulated by knocking-down beta-catenin in vivo in head-
amputated prolecithophoran species, as seen in regeneration-deficient triclads.

Control

 Phylogenetic reconstruction

As the phylogenetic position of the three taxa forming the Adiaphanida is not sufficiently resolved, | further investigate
the interrelationships within this clade. A phylogeny of the Adiaphanida will be reconstructed using the two molecular
markers (18S and 28S) and whole transcriptome datasets. e RNy e D lacteum regeneration defect by b-

Rescue (Dlac-B-catenin1(RNAI))

a) Live images of a representative control (top) or b-catenin1(RNAI)
tail piece (bottom) at indicated d.p.a. [9]
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