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ABSTRACT  
A cDNA library was constructed from the glacier-dwelling eutardigrade Hypsibius klebelsbergi from more than 2000 individuals 

collected in the Austrian Central Alps. RNA, DNA and proteins were successively isolated by the Trizol®-method. From the RNA 
preparation a cDNA library was constructed with the cDNA inserted unidirectionally in the phagemid expression vector TriplEx2. 
The primary gene library had a titre of 107 pfu ml-1 and the final amplified gene library a titre of 6×109 pfu ml-1. The average insert 
length was about 1.6 kb. The partial sequence of H. klebelsbergi actin (746 bp) showed highest similarity to GenBank data of 
Drosophila melanogaster actin at the nucleic acid level (84.9%) and at the amino acid level (98%). Compared with actin fragments 
of the eutardigrades Ramazzottius oberhaeuseri (450 bp) and Macrobiotus sp. (453 bp) the identities were 85% - 81% and 100% - 
98% with respect to the nucleic/amino acids. Identity with actin fragments (359 bp) of Hypsibius dujardini from GenBank was 96% - 
100%. 
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1. INTRODUCTION  

Since 1996 a variety of molecular investigations 
using 18S rDNA have been published to elucidate phy-
logenetic and intergeneric relationships of Tardigrada 
(e.g. Garey et al. 1996, 1999; Giribet et al. 1996; Moon 
& Kim 1996; Aguinaldo et al. 1997; Garey 2001; 
Jørgensen & Kristensen 2004; Nichols et al. 2006; 
Kiehl et al. 2007, this issue). Only a few data exist on 
proteins derived from nucleic acid sequences (Regier et 
al. 2004; Schill et al. 2004). 

A useful prerequisite for a detailed analysis of pro-
teins is the construction of a cDNA library that allows 
the production of recombinant proteins. With respect to 
tardigrades only a single cDNAgene- library exists from 
the eutardigrade Hypsibius dujardini (Doyère, 1840) 
(TardiBase, Daub et al. 2003). The authors bred this 
species to obtain a sufficient number of specimens for 
RNA isolation and construction of an Expressed 
Sequence Tag (EST) library. From this library a consid-
erable number of sequenced fragments of mRNAs have 
been incorporated in GenBank. For detailed protein 
analysis a cDNA expression library is necessary. How-
ever, tardigrades used for this purpose should be avail-
able in numbers of more than a thousand, they should be 
correctly identified to exclude species-specific protein 
variations, and contamination with foreign nucleic acids 
should be reduced to a minimum.  

To overcome these difficulties we used the glacier 
dwelling eutardigrade Hypsibius klebelsbergi Mihelčič, 
1959. This unique species lives in great numbers in 
cryoconite holes of several glaciers in the Alps. It can 

easily be collected and survives a long period at 2-4 °C 
when kept in water from the cryoconite holes supple-
mented occasionally by distilled water (Dastych et al. 
2003). Due to the dark brown coloration of adults, H. 
klebelsbergi can be easily distinguished from other 
eutardigrades occasionally present in the same habitat 
(Dastych et al. 2003).  

We report here on the construction of a cDNA 
library of H. klebelsbergi and on the sequence analysis 
of one actin isoform. Actin is one of the most highly 
conserved proteins and only its end terminal portions 
show some variability in isoforms. The actin filaments, 
part of the cytoskeleton of all eucaryotic cells, are 
formed by polymerization of monomer globular actin in 
muscles and non-muscle cells consisting of 374 - 376 
amino acids. The polymer state of actin is regulated by a 
great variety of actin binding proteins that probably vary 
among taxa (Kabsch & Vandekerckhove 1992; Vande-
kerckhove 1993). The first results presented herein are 
part of a wider study that aims to characterise tardigrade 
actin and its isoforms and different actin binding pro-
teins. Such findings will give new insights in functional 
adaptations and should enrich the discussion about the 
phylogenetic position of tardigrades. 

2. METHODS  

Hypsibius klebelsbergi was collected from cryoco-
nite holes on the glacier Langtalferner, 2580 m a.s.l., in 
the Ötztal Alps (Austria). The animals were kept at ap-
proximately 4 °C until use. The water from the collect-
ing site was occasionally complemented by frozen dis-
tilled water.  


