
Supplementary Methods 

The bacterial hypervariable V4 region of the 16S rRNA genes was amplified using 

primers 515F (5’-GTGCCAGCMGCCGCGGTAA-3’) with a 7-nucleotide barcode 

and 907R (5’-CCGTCAATTCMTTTRAGTTT-3’) (Stubner, 2002). Amplifications of 

the bacterial 16S rRNA genes were performed, consisting of an initial denaturation at 

98 ℃ for 30 s, followed by 25 cycles of denaturation at 98 ℃ for 15 s, annealing at 

50 ℃ for 30 s, extension at 72 ℃ for 30 s, and a final extension at 72 ℃ for 5 min. 

The archaeal V5-6 region of 16S rRNA genes was amplified using primers 

524F-10-extF (5’-TGYCAGCCGCCGCGGTAA-3’) with a 7-nucleotide barcode and 

Arch958-modR (5’-YCCGGCGTTGAVTCCAATT-3’) (Pires et al., 2012). 

Amplifications of the archaeal 16S rRNA genes were performed, consisting of an 

initial denaturation at 95 ℃ for 30 s, followed by 25 cycles of denaturation at 95 ℃ 

for 15 s, annealing at 55 ℃ for 30 s, extension at 72 ℃ for 30 s, and a final extension 

at 72 ℃ for 5 min. The fungal rDNA ITS1-5.8S-ITS2 region was amplified using 

primers ITS5 (5’-GGAAGTAAAAGTCGTAACAAGG-3’) with a 7-nucleotide 

barcode and ITS4 (5’-TCCTCCGCTTATTGATATGC-3’) (Baldwin, 1992). 

Amplifications of the fungal ITS regions were performed, consisting of an initial 

denaturation at 95 ℃ for 30 s, followed by 25 cycles of denaturation at 95 ℃ for 15 s, 

annealing at 50 ℃ for 30 s, extension at 72 ℃ for 30 s, and a final extension at 72 ℃ 

for 5 min. The PCR 25 μl reaction mixture contained 0.25 μl Q5 high-fidelity DNA 

polymerase (NEB), 5 μl reaction buffer, 5 μl high GC buffer, 0.5 μl of 10 mM dNTP, 

1 μl template DNA, 1 μl of each primer (10 μM), and 11.25 μl ddH2O. 



 

PCR products were purified using an AxyPreDNA Gel Extraction Kit (Axygen 

Biosciences, Corning, NY, USA) according to the manufacturer’s instructions. The 

purified PCR amplicons from each sample were then mixed after quantification using 

a Quant-iT PicoGreen dsDNA Assay Kit (Invitrogen) in the Microplate reader (Bio 

Tek, FLx800). Sequencing was performed on the Illumina Miseq Platform. 

 

High-quality clean reads were achieved by removing short reads (<150 bp), long 

homopolymers (> 8 bp), and reads with ambiguous bases using QIIME software v. 

1.8.0 (Boulder, CO, USA). Chimera sequence checking was performed and eliminated 

by USEARCH v. 5.2.236 (http://www.drive5.com/usearch/). These reads were 

clustered into OTUs based on 97% sequence similarity using UCLUST, and the most 

abundant sequence was selected as representative of each OTU. The OTUs with 

sequence numbers lower than 0.001% of total sequences were removed (Bokulich et 

al., 2013). The resulting OTU sequences were then aligned with the Greengenes 

database release 13.8 for bacterial and archaeal 16S rRNA sequences (DeSantis et al., 

2006) and the UNITE database release 5.0 for fungal ITS region sequences (Koljalg et 

al., 2013). 
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