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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

We've submitted the WMS data of the ATCC MOCK MSA 1002 to NCBI with the project number PRJNA1006621, which can also be accessed via figshare and can be
downloaded at: https://doi.org/10.6084/m9.figshare.21627077.v3.

As for all simulation data (e.g., in Fig. 3, Fig S3, Fig S4), users can download the scripts and reproduce them to avoid the heavy download task. The scripts are
available in the "Manuscript/Figure3/WMS simulation" folder on our GitHub repository.
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Our sample size references benchmark works like the CAMI2 simulation datasets (minimum 10 for different scenarios).

130 simulation WMS data from CAMI2 (marine, strain-madness, plant-associated) were used to train the false positive recognition model and
for the five-fold cross-validation. Please see Figure S9.

We simulated 54 (using random microbial genomes in the NCBI ResSeq) + 30 (using intersection of different metagenomic profilers'
databases) WMS data + 54 (using random microbial genomes in the NCBI ResSeq with 1-3% mutation rate) to illustrate the differential
benchmarking results of four representative metagenomics profilers. Simulation for WMS data considered the sequencing depth and species
richness in various situations (e.g., 10-500 species, 7.5 million reads to 150 million reads, 1-3% mutation rate, 1000-10000 independent
microbial genomes). Please see Figure 3, Figure S3 and Figure S4.

All the individuals (n=220, n=155 for training, and n=65 for testing) from the PRISM, LifeLines DEEP, and NLIBD cohorts (publicly available) with
metagenomic sequencing and metabolomics data were used to test the accuracy of predicting metabolomics profile using taxonomic profiles
generated by different metagenomic profilers.

No data were excluded from the analyses.

In the cross validation of the false positive recognition model, the 5 fold cross validation were repeated 50 time and the mean value were
used to avoid bias.

The main focus of this paper is benchmarking the output results of different software. This means comparing the output results of all software

with the ground truth and further comparing the quantified differences. Therefore, there is no grouping of control and experimental groups
In WMS sequencing reads and profile simulation, the microbial species/genomes were selected randomly.

To validate and compare the performance of MAP2B, we generated metagenomic sequencing data with known taxonomic profiles. We used
the default parameters for all metagenomic profilers in this study. This means that the output results for any specific metagenomic
sequencing data are almost fixed. Therefore, whether or not the blinding is involved, it does not affect the benchmarking results.




