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One of the key elements of any metagenomic classifier 
is its database of reference microbial genomes. Among 
them, for shotgun metagenomics, the most popular 
reference databases are the BLAST nucleotide 
collection (NT Database) and the Reference Sequence 
Database (RefSeq Database) for high-quality nucleotide 
sequences (1,2). Despite their importance, there are no 
available comparisons in terms of classification 
performance between them.

In the present work we have carried out a comparative 
study of the most popular conventional reference 
genome databases in terms of classification capacity 
and database performance in a case of special interest 
such as the human gut microbiota.

Conventional databases. We downloaded the NT and RefSeq Databases in January 2021. In the case of the RefSeq 
Database, we downloaded all available genomes at assembly levels Complete Genome (CG) and Chromosome (Chr) 
for Archaea, Bacteria, Fungi, Protozoa and Viral organisms.

Samples. We downloaded two publicly available studies of human gut shotgun metagenomic samples, 57 samples 
from  Cameroon (PRJEB27005) and  60 samples from Germany (PRJEB27928, control samples only). Additionally, we 
downloaded 10 gastrointestinal tract simulated Illumina HiSeq metagenome samples from “2ndCAMI Toy Human 
Microbiome Project Dataset” (https://data.cami-challenge.org/).

Quality Control.Real samples were processed with fastp (3). Human and phix-virus contamination removal was done 
with Bowtie2 (4) and samtools (5).

Metagenomic classification. Samples were classified using Kraken2 (6) and Bracken (7).

Performance Analysis. We analyzed classification capacity and various performance metrics including Precision (1), 
Recall (1), F1 Score, Bray-Curtis Dissimilarity and L2 Distance.

Among the conventional databases, the NT Database offers the best 
results in terms of read assignment and performance at the 
examined levels.

In the case of the RefSeq Databases, including the Chr assembly 
level does not substantially improve the results in terms of 
classification capacity. Furthermore, this leads to a decrease in 
performance as the size of the database increases, without adding 
new genera and species relevant to the samples.
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