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SUMMARY 

RESULTS 

Fig. 3: Salinity tolerance ranges of all newly described species. Cultures were 

kept at 20°C, salinity was raised and decreased from cultured conditions after 

48 h of acclimatisation. 

Fig. 2: Concatenated six-gene bayesian inference phylogeny of 

choanoflagellates (9769 nt). Support values are given for BI/RAxML at each 

branch. Full biPP and mlBP bootstrap support are denoted by a *, otherwise 

values are given above and below branches respectively. Support values below 

0.7 biPP and 50% mlBP are indicated by a -. The newly described species are 

marked by bold letters. 

DISCUSSION AND OUTLOOK 

Fig. 1: Light and electron micrographs of the new species.  

A: Salpingoeca crinita sp. nov. (Salar de Atacama),  

B: Salpingoeca surira sp. nov. (Salar de Surire),  

C: Salpingoeca huasca sp. nov. (Salar de Huasco),  

D: Salpingoeca prava sp. nov. (Salar de Talar),  

E: Enibas tolerabilis gen. et sp. nov. (Salar de Ascotán), 

Scalebar: 2 µm. Abbreviations: b-bacterium; fl-flagellum; m-

microvilli; n-nucleus; p-pseudopodium; st-stalk; th-theca. 
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MATERIAL AND METHODS 

Combining molecular, morphological and autecological data to extend the systematics and 

taxonomy of protist species is strongly dependent on the application of cultivation techniques.  

In particular, the presence of highly variable morphologies of different life cycle stages, which can 

only be observed in cultures, led to biased species descriptions over the last centuries. On the 

other hand the molecular approach is essential, as cryptic diversity [5] probably led to an 

underestimation of species. Further comparative transcriptome analyses of highly adapted 

species from the Atacama Desert will allow comprehensive studies regarding the process of 

evolutionary adaptations of protists from extreme habitats.  

We cultivated and described five new species including one new genus (Fig. 1).  

The phylogenetic analyses (Fig. 2) placed the loricated species, Enibas tolerabilis gen. et sp. nov. 

as a new sisterclade within the Acanthoecidae, with full bootstrap support. The craspedid species 

Salpingoeca prava extended the basal clade of Craspedida, whereas the other new craspedids 

(S. crinita, S. surira, S. huasca) clustered together with the model organism S. rosetta. We found 

that all species were able to tolerate a broad range of  salinities (Fig. 3). [3,4] 

Hypersaline endorheic basins, so-called salt flats, of the hyperarid Atacama 

Desert in Northern Chile provide a unique and extreme environment for life. 

Our study focused on choanoflagellate species isolated from different salt flats, 

investigating morphology, molecular marker genes and autecology. A broad 

salinity tolerance allows evolutionary adaptations of protists to strongly variable 

saline conditions.  

We describe the first euryoecious acanthoecid species, which can survive both 

freshwater and hypersaline conditions. In addition, we extend the craspedid 

phylogeny by four new species. We show that cultivation of  protists is still the 

only appropriate way to give a modern, highly resolved species description, 

including different life cycle stages as well as autecological features.  

In March 2017 samples were taken from different salt flats 

(salares) of the Atacama Desert in Northern Chile. 

Choanoflagellates were isolated using the liquid aliquot 

method (LAM) [1] and a micromanipulator for single cell PCR 

(SSU and LSU rDNA). Light and electron microscopy were 

used for morphological characterisation. For phylogenetic 

analyses, a concatenated six-gene (SSU and LSU rDNA, 

hsp90, tubA, EFL and EF-1A) [2] alignment (9769 bp) was 

analysed by Maximum Likelihood (ML) and Bayesian 

Inference (BI). To investigate the autecology, salinity 

tolerance experiments were performed. 


