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Shotgun Metagenomic Analysis, Assembly, and Annotation 

Human reads within each sample were mapped to the HG38 reference index 
(GCF_000001405.40) using Minimap21. Paired, unmapped reads were pulled from the read set 
prior to microbial community analyses using and Samtools2 fastq -f 13. 

The composition of the microbial community for each metagenomic shotgun sample was profiled 
from the filtered Illumina read set using Kraken23 via the Kraken2 Standard Database (Refseq: 
archaea, bacteria, viral, plasmid, and human; UniVec_Core). Profiled relative abundances were 
converted into Kronagrams using KronaTools4. A representative metagenome-assembled 
genome (MAG) was generated using MegaHit5. MAG assembly metrics were determined using 
Quast6. 

The MAG assembly was subset into genomic bins using MetaBat27. Individual bins were 
taxonomically assessed using Kraken2 and annotated using Bakta8. Binned assembly metrics 
were determined using Quast. 

Generated output files: 

• Metagenomic Assessment 

• sample_taxonomy.tsv – Filtered-read taxonomy reported as read counts and relative abundance 

• sample_taxonomy.kreport – Filtered-read taxonomy kraken2 source file 

• sample_krona.hrml – Interactive phylogeny of reported taxa and relative abundances 

• sample_mag.fasta – MAG assembly 

• sample_assembly_metrics.tsv – Captured metrics of the MAG assembly 

• Metagenomic Reconstruction (by Bin) 

• bin_taxonomy.tsv – Identified taxonomy of bin reported as contig counts and relative abundance 

• bin.fasta – Binned subset from the MAG assembly 

• binned_assembly_metrics.tsv – Captured metrics of each binned assembly 

• bin.gbk – Annotation of the binned assembly 
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Tool Version Parameters 

minimap2 2.26 default parameters; -ax sr 

samtools 1.17 default parameters; sort, index, fastq -f 13 

kraken2 2.1.3 default parameters; --memory-mapping; db=k2_pluspfp_20240112 

krona2 2.8.1 default parameters; ktImportTaxonomy 

megahit 1.2.9 default parameters 

metabat2 2.15 default parameters 

bakta 1.8.1 default parameters; db version 5.0 

quast 5.2.0 default parameters 
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