
DNA Extraction and Amplicon Library Preparation 

Total DNA was extracted and the hypervariable V4 region within the SSU-rDNA[6] was 

amplified by nested PCR using highly group-specific barcoded primers[7]. Amplicons 

were sequenced from both ends to yield 2x300 bp on an Illumina MiSeq run by the 

Cologne Centre for Genomics.  

 

Sequence Processing & Taxonomic Assignment  

Recovered reads were quality trimmed and clustered in operational taxonomic units 

(OTUs). Filtered reads were taxonomically assigned and used for statistic and phylo-

genetic analysis.  
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One of the most general patterns in community ecology is the increase 

in species richness with increasing habitat heterogeneity[1]. Forest 

canopies form the largest interface between earth and atmosphere[2], 

thus represent a huge and divers habitat area for microorganisms. 

Former studies revealed, that soil protists occupy key nodes in 

terrestrial food webs due to their high abundance, fast turnover and 

functional importance as microbial grazers[3]. Nevertheless, method-

logical drawbacks strongly limit the knowledge of their worldwide  diver-

sity, so that large groups remain virtually undiscovered and taxa-

specific ecological functions are largely unknown[4]. The Cercozoa 

represent one of the most dominant protistan groups in terrestrial 

habitats[5]. In this study, high-throughput sequencing was performed 

using group-specific primers for a comprehensive assessment of cer-

cozoan diversity across all ecological compartments from forest soils to 

the canopy region. Our first results show highly specific communities of 

Cercozoa within each microhabitat compartment, suggesting that 

habitat richness is a main driver of microbial richness on trees. 

I. Trees harbour a specific, mainly undescribed diversity of protist species 

 

II. Habitat filtering determines protistan community assembly and composition 

within tree microhabitats  

 

 

 Develop new group-specific primers for additional groups of heterotrophic protists: 

• Amoebozoa, Alveolata, Oomycota 

 Comparison of amplicon-approach with SSU-rRNA-Metatranscriptomics 

 Sampling in the tropical rainforest: the New Guinea Binatang Research Center; Madang, Papua 

New Guinea Cooperation partner: Prof. Dr. Vojtech Novotny, Department of Ecology and Conservation 

Biology, Biology Centre, Czech Academy of Sciences 
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Deep Molecular Characterization of Cercozoan Diversity 

and Community Composition in the Canopy Region of a 

Floodplain Forest 

   Funded by the DFG within the Priority Programme SPP 1991: Taxon-Omics :  New Approaches for Discovering and Naming Biodiversity 
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Temperate forest: Canopy Crane Facility in the floodplain forest in 

Leipzig; Cooperation partner: Prof. Dr. Christian Wirth, Institute of 

Biology, University of Leipzig and iDiv 

 

 

 

 

 

 

 

 

Sampling Design 

Three specimens of three autochthonous tree species each were 

chosen within the sampling period in autumn 2017. Exact GPS 

coordinates were taken for all individual samples. 

Tree canopies were sampled at 20 to 30 m height. For investigation,  

microbial microhabitat compartments, such as leaves, bark, branch 

forks and knotholes, dead wood, arboreal soil, cryptogam epiphytes 

were sampled (Tab.1). 

Field Work 
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Stress Value = 0.09497 

Figure 1: NMDS analysis of most abundant cercozoan OTUs. (A) NMDS analysis of different ecological compartments. (B) NMDS analysis of different tree 

species. Fresh Leaves *** Soil *** Moss *** Litter *** Lichen ** Dead Wood . Detritus . Signif. Codes 0 *** 0.001 ** 0.01 * 0.05 .  

 

Preliminary Results 

Illumina high-throughput sequencing resulted in high cercozoan diversity with 1460 

OTUs. Microhabitats acted as a strong environmental filter for cercozoan commu-

nities, indicating that habitat richness apart from the high surface area, is a main driver 

of microbial richness in the canopy region. NMDS analysis revealed significant 

differences between different microhabitat compartments (Fig.1A), whereas no differ-

ences between sampled plant species have been detected (Fig.1B). 
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Microhabitat Replicates 

Soil 3x3 

Litter 3x3 

Leaves 3x3 

Bark 3x3 

Dead wood 3x3 

Arboreal soil 3x3 

Cryptogam epiph. 
2 Mosses/1 Lichen 

3x6 

3x3 

 ∑ 81 

Table 1: Sampling of microhabitat compartments 
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