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Appendix A: Detailed description of arbuscular mycorrhizal fungi processing
For arbuscular mycorrhizal fungi operational taxonomic units (AMF OTUs) we extracted
soil microbial genomic DNA from 1 g of each composite sample using a MoBioPowerSoil
DNA Isolation Kit (MoBio Laboratories Inc. Carlsbad, CA, USA), according to the
manufacturer’s instructions. We generated AM fungal 18S rDNA amplicon libraries using
fusion primers designed with the pyrosequencing primer B, a barcode and the AM fungal
specific primer AM1a or AM1b (Morris et al. 2013) as reverse primers, and the pyrosequencing
primer A as well as the NS31 primer as forward primers. We used a set of 10bp MID-barcodes
provided by Roche (Roche Applied Science). Amplicon libraries were produced from a pool of
two dilution levels and three PCR replications. We performed the first PCR reactions in a total
volume of 25 μl reaction mix containing 0.5 µl of DNA template (5-20 ng/µl), 12.5 µl GoTaq
Green Mastermix 2x (Promega, USA), 1 µl of each primer (25 µM) on a Eppendorf
Mastercycler DNA Engine Thermal Cycler PCR (Eppendorf, USA) with the following PCR
conditions: 98°C for 30 s, 5 cycles of 94°C for 30 s, 60°C (-1°C/cycle, 4 cycles) for 30 s, 72°C
for 1 min, and 25 cycles of 94°C for 30 s, 55°C for 30 s, 72°C for 1 min, and for extension 72°C
for 5 min. For the semi-nested PCR, we performed two separate amplifications using 1 µl of
the diluted amplified product of PCR I (1:10), 25 µl GoTaq Green Mastermix 2x (Promega),
and 1 µl of each primer (25 µM), the 50 µl-reactions were run under following conditions: 98°C
for 30 s, followed by 30 cycles of 94°C for 30 s, 63°C for 30 s, 72°C for 1 min., and 72°C for
5 min. Each sample in both PCR amplification steps was amplified in triplicate accompanied
by a negative control. The semi-nested PCR amplified products were checked by a 1.5%
agarose gel and amplified products were pooled per sample. The pooled amplicons (30 µl, each)
were purified with the QIAquick Gel Extraction Kit (Qiagen GmbH, Hilden, Germany)
following the manufacturer’s protocol. The purified products were quantified by fluorescence
spectrophotometer (Cary Eclipse, Agilent Technologies, Waldbronn, Germany) using QuantiTTM PicoGreen ® dsDNA Assay Kit (Life Technologies GmbH, Darmstadt, Germany). We
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subjected an equimolar mix of the 50 amplicon libraries to unidirectional pyrosequencing from
the NS31 end of the amplicons, 50 samples per lane on plate separated by four lane gasket,
using a 454 titanium amplicon sequencing kit and a Genome Sequencer FLX 454 System (454
Life Sciences/Roche Applied Biosystems, Mannheim, Germany) at the Department of Soil
Ecology, Helmholtz Centre for Environmental Research (UFZ, Halle/ Germany).
For the bioinformatic analysis, we performed multiple levels of sequence processing and
quality filtering. We extracted the 454 fungal 18S rDNA sequences based on 100% barcode
similarity. Simultaneously, we removed sequence reads with an average quality score of < 20,
ambiguous bases, and homo-polymers of >8 bases and read length of < 300 bp after barcodes
and primers removal using MOTHUR (Schloss et al 2009). The sequences were normalized to
the smallest read number and potential chimeric sequences were checked and removed by using
UCHIME (Edgar et al. 2011) algorithm as implemented in MOTHUR. Quality-filtered
sequences were clustered into operational taxonomical units (OTUs) based on a CD-HIT
algorithm CD-HIT-EST (Huang et al 2010) with a sequence similarity threshold of 97%.
Representative sequences for each OTU were taxonomically assignment to NCBI based fungal
reference data set using the default parameters in MOTHUR and all non-Glomeromycotan
OTUs were removed from the data set (~11% of sequences). To avoid over clustering,
representative sequences of the Glomeromycotan OTU’s were aligned using MUSCLE as
implemented in Seaview version 4 (Gouy et al 2010). The alignment was used to construct a
phylogenetic tree using the Quick NJ tree and the OTUs were further re-clustered using the
GroupCluster algorithm at a similarity threshold of 0.03 in TOPALI v2.5 (Milne et al. 2004).
The taxonomic assignment of representative sequences of these Glomeromycotan OTUs were
refined using the MaarjaM AMF reference database (Öpik et al 2010) at a similarity threshold
of 90% using the GAST algorithm (Huse et al., 2008).
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