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Materials and Methods 
 
16S rRNA Gene Sequence Analysis 
 Microbial genomic DNA was extracted from cecal samples using the PowerSoil DNA isolation kit 
(MoBio Laboratories Ltd., Carlsbad, CA, USA), as described by the manufacturer (Control: n = 6, 5% inulin: 
n = 3, and genistein: n = 5). Bacterial 16S rRNA gene sequences were PCR-amplified from each sample using 
the 515F-806R primers for the V4 hypervariable region of the 16S rRNA gene, including 12-base barcodes, 
as previously published [1]. PCR procedure reactions consisted of 25 μL Primestar max PCR mix (Takara 
Kusatsu, Shiga, Japan), 2 μM of each primer, 17 μL of ultra-pure water, and 4 μL DNA template. Reaction 
conditions consisted of an initial denaturing step for 3 min at 95°C followed by 30 cycles of 10s at 98°C, 5s 
at 55°C, 20s at 72°C, and final elongation at 72°C for 1 min. PCR products were then purified with Ampure 
magnetic purification beads (Beckman Coulter, Atlanta, GA, USA) and quantified using a Quant-iT 
PicoGreen dsDNA quantitation kit (Invitrogen, Carlsbad, CA, USA). Equimolar ratios of total samples were 
pooled and sequenced at the Azrieli Faculty of Medicine of the Bar Ilan University (Safed, Israel) using an 
Illumina MiSeq Sequencer (Illumina, Inc., Madison, WI, USA).  
 16S rRNA gene sequence analysis was performed as previously described [2]. For quality filtering 
of raw data, sequences with Phred < 20, or shorter than 75% of the expected length were discarded, as well 
as sequences containing primer mismatches, uncorrectable barcodes, ambiguous bases, or homopolymer 
runs in excess of 6 bases. The sequences that passed the quality filters were analyzed using the QIIME 
software package [3]. Sequences were classified taxonomically using the Greengenes (GG) reference 
database at a confidence threshold of 80% [4]. The GG taxonomies were used to generate summaries of the 
taxonomic distributions of OTUs across different levels (phylum, order, family, and genus). To standardize 
sequence counts across samples with uneven sampling, we randomly selected 22,450 sequences per sample 
(rarefaction) and used this as a basis to compare abundances of OTUs across samples. For phylogenetic 
tree-based analyses, each OTU was represented by a single sequence that was aligned using PyNAST [5]. 
A phylogenetic tree was built with Fast-Tree [6] and used for estimates of α-diversity (within sample 
diversity, using Faith’s phylogenetic diversity [7]) and β-diversity (between sample diversity, using 
unweighted and weighted UniFrac [8]). For PD measurements, means and standard errors for given 
categories were calculated from 100 iterations using a rarefaction of 16,837 sequences per sample. 
Metagenome functional predictive analysis was carried out using PICRUSt software predictive functional 
profiling of microbial communities, using 16S rRNA marker gene sequences [9]. Briefly, OTU abundance 
was normalized by 16S rRNA gene copy number, identified, and compared to a phylogenetic reference tree 
using the Greengenes database, and was assigned functional traits and abundance based on known 
genomes and prediction using the Kyoto Encyclopedia of Genes and Genomes (KEGG) [9]. 



Microbiome Statistical Analysis 
 
Statistically significant p-values associated with microbial clades and functions identified by Linear 
discriminant analysis Effect Size (LefSe) were corrected for multiple comparisons using the Benjamini–
Hochberg false discovery rate (FDR) correction. 
 
 
Results 

 
Figure S1. LEfSe method identifying the bacterial pathways with the greatest differences in the control, 5% inulin, and 
genistein treated groups. 

The LEfSe method identified enriched bacterial pathways associated with biosynthesis of vitamin B12 with 
genistein exposure. In the control, pathways associated with mannan, amino acid, and phenolic compound 
degradation were enriched. In the 5% inulin group, a pathway associated with cell wall biosynthesis was 
enriched. 
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