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We introduce the concept of species subgroups as a means to better capture taxonomic 
classification of genomes, contigs and reads below the species level. Subgroups are clusters 
of genomes that share a minimum of 98% of similarity on average, a threshold higher than 
the 95% used for the species level definition [Jain et al. 2018]. Subgroups are obtained by 
the metagenomic classification pipeline BH [Solano & Setubal 2024], which uses the model 
of Maximal Independent Set to generate a reduced and non redundant set of genomes as a 
Genomes Reference Set (GRS) for investigation of species from a target genus via BLASTn 
comparisons. We demonstrate the subgroup approach using Acinetobacter baumannii as an 
example. A. baumannii strains are one of the most worrisome human pathogens due to the 
fact that these strains have become resistant to antibiotics, posing a major public health 
concern. The GRS we have generated for this species based on 5.435 RefSeq genomes 
classified as A. baumannii contains 25 subgroups with 20 genomes or more. For these 25 
subgroups, we show their positioning and structure in a clustermap based on the average 
distance of 1-ANI. Aiming to relate the subgroups with the Clonal Complexes (CCs) concept 
commonly used to obtain subspecies resolution for A. baumannii isolates [Müller et al. 2023], 
we have applied a Multi-locus Sequence Typing analysis with MLST 
(https://github.com/tseemann/mlst) and the Pasteur scheme [Diancourt et al. 2010], based 
on the allelic profiling of seven housekeeping genes, resulting in a map between each 
subgroup and an exclusive set of CCs, with few exceptions. We then applied the BH tool 
along with the A. baumannii GRS on three global metagenomic datasets: MetaSUB [Danko 
et al. 2021], cFMD [Carlino et al. 2024], and Global Sewage [Hendriksen et al. 2019]. The 
most abundant subgroups were A. baumannii - 270, A. baumannii - 289 and A. baumannii - 
287. In the MetaSUB dataset, these three subgroups were found in 34%, 23% and 78% of 
the cities sampled, respectively; in the cFMD dataset, these subgroups were found in 36%, 
23% and 41% of the countries sampled, respectively; lastly, in the Global Sewage dataset, 
these subgroups were found in 45%, 71% and 89% of the countries sampled, respectively. 
These results suggest that A. baumannii - 289 is an worldwide disseminated subgroup, while 
the other two subgroups were highly abundant but less disseminated. Finally, using Abricate 
(https://github.com/tseemann/abricate) we searched for genes that encode OXA-type 
carbapenemases, a group of enzymes associated with the resistance to carbapenems 
[Müller et al 2023], in each of the most abundant subgroups. All the genomes in the 
subgroup 287 harbored blaOXA-51; 50% of the genomes in the subgroup 289 harbored both 
blaOXA-58 and blaOXA-23, while 51% of the genomes in subgroup 270 conserved the 
blaOXA-23.  
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