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Aim. To address the scarcity of high-quality experimental 
benchmarks in metagenomics by developing a cost-effec-
tive, semi-real benchmark generation tool, MetaWiz, which 
can modify existing experimental data to create diverse and 
realistic metagenomic benchmarks. Methods. In this study, 
we employed a series of steps to modify mock data repre-
senting known microbial genomes or strains. These steps 
involved selection, downloading, preprocessing, mapping, 
calculating mapping statistics, selecting uniquely mapped 
reads, and making modifications to create diverse bench-
marks. The data was downloaded in fasta/fastq formats 
from the open source repositories like NCBI, MG-RAST, 
and Github. We preserved the original data quality and 
length without filtering or trimming to maintain uniform-
ity. For mapping, we used bwa-mem and Minimap2, run-
ning both tools with default parameters. We discarded 
unmapped reads and selected uniquely mapped reads, we 
filtered out supplementary and alternative alignment. To 
modify the benchmark dataset, we implemented several 
functionalities, including the adjustment of strain frequen-
cies, converting long Pacbio reads into short reads, correct-
ing erroneous bases in Nanopore ONT reads using ge-
nomes, followed by read length adjustment similar to 
Pacbio reads. Results. MetaWiz successfully generated 
diverse benchmarks from real metagenomic data, encom-
passing various biological and technological characteristics. 
MetaWiz effectively reduced raw data error rates through 
mapping and error correction. Specifically, we were able 
to modify the following datasets into multiple benchmarks:

Dataset #1: 9 strains of HIV and 2 strains of HIV (Illumina). 
We altered the frequency of viral strains and removed 
strain-specific reads.
Dataset #2: 11 strains of bacterial species (Illumina). We 
altered the frequency of strains and species and removed 
species-specific reads.
Dataset #3: 26 strains of Bacteria and Archaea (Illumina). 
We selected some of the species/strains from this dataset 
to mix with Dataset #2, to create multiple benchmarks with 
different combinations.
Dataset #4: 12 strains of bacterial strains (Pacbio and 
Nanopore). For Pacbio reads, we shortened the read length 
to 100bp, generating up to 40 million short reads. For 
Nanopore ONT reads, we corrected the errors using the 
genomes and shortened the read length to 100bp, generat-
ing up to 60 million short reads.
Conclusions. MetaWiz offers a cost-effective solution to 
the challenge of generating high-quality benchmarks in 
metagenomics. The tool’s ability to create semi-real bench-
marks from existing experimental data maintains crucial 
technological and biological aspects, providing advan-
tages over purely computational simulations. This approach 
can be extended beyond viral sequences to various se-
quencing data, enhancing the comprehensiveness of 
metagenomics benchmarking studies across different bio-
logical contexts.
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