
rMLST Species Identification 

The rMLST species identification method is based on the principle of identifying the lowest common 

taxonomic node (LCTN) of each rMLST allele found in the bacterial genome under investigation. This 

LCTN information is combined for all the alleles identified within a query genome to deduce the 

species present. 

What do we mean by lowest common taxonomic node (LCTN)? 

For any rMLST allele, the allele has been identified in at least one genome sequence and defined in 

the rMLST sequence definition library. The genomes in the PubMLST Multispecies database have 

been scanned against the rMLST allele library and the genomic position of each allele variant is 

recorded along with the index number of the variant. This indexing allows us to observe which 

bacterial species the allele is present in by querying the database for all genomes that have been 

assigned to any particular rMLST allele. 

The lowest common taxonomic node (LCTN) of each rMLST allele is calculated based upon these 

species annotations. For example, an allele observed in multiple Neisseria species is assigned an 

LCTN of Neisseria (a genus node), whereas an allele only observed in Neisseria meningitidis genomes 

is assigned an LCTN of Neisseria meningitidis (a species node). 

The species identification process 

The rMLST species identification process includes four main stages.  

Firstly, the query genome is scanned against the rMLST allele library using BLASTN and exact allelic 

matches are recorded (i.e. locus name and allele index information). 

Secondly, the lowest common taxonomic node of each observed rMLST allele is calculated 

dynamically based on the current species annotations of genomes linked to each allele in the 

PubMLST Multispecies database.  

Thirdly, the LCTNs of all the matched alleles are mapped onto the nodes of the bacterial taxonomic 

tree and the lowest observed non-overlapping taxonomic nodes are identified and reported.  

Finally, the 'allele support' of each reported taxonomic node is calculated, which is the number of 

alleles observed for the reported node divided by the total number of alleles observed across all 

reported nodes (expressed as a percentage). A single reported species node with an allele support 

above 90% indicates a high degree of confidence in that result. 

A simple example 

A Neisseria genome is scanned against the rMLST library and 55 exact allelic matches are observed. 

Ten of these alleles have a LCTN of Neisseria meningitidis and 45 have an LCTN of Neisseria. The 

Neisseria genus node is contained within the node path between the phylum node 

(Pseudomonadota) and the Neisseria meningitidis species node so the genus node is not reported. 

Ten out of 10 alleles ‘support’ the reported Neisseria meningitidis species node therefore the 

support will be 100%. 

Another example 

Another Neisseria genome is scanned against the rMLST library and 65 exact allelic matches are 

observed. This time, 15 alleles have a LCTN of Neisseria gonorrhoeae, 40 have an LCTN of Neisseria 

and 10 alleles have been found in various Mycobacterium species and the LCTN of these alleles is 



therefore calculated to be the Mycobacterium genus node. The Mycobacterium genus node does not 

lie within the phylum to species node path of N. gonorrhoeae and so this node is reported. In total 

25 alleles support the two reported nodes, Neisseria gonorrhoea has 60% allele support (15/25) and 

Mycobacterium genus has 40% allele support (10/25). The reported presence of two nodes from 

different bacterial phyla often indicates that the input genome sequence contains DNA 

contamination. 

If the species identification result has two species in the same genus and species A has a high allele 

support (>90%) and species B has a very low allele support (<10%), then this can be interpreted as 

strong support for species A, rather than presence of any contaminating DNA. 

 

Handling non-specific species annotations 

There are species annotations in the PubMLST Multispecies database that are non-specific e.g. 

Neisseria sp. where the genus is known but the exact species is not described. If a non-specific 

annotation is observed along with a species annotation in the same genus, the calculated LCTN is the 

species e.g. Neisseria meningitidis and Neisseria sp., the LCTN is Neisseria meningitidis. However if 

Neisseria sp. is observed along with a different genus then the lowest common node is calculated. 

e.g. Neisseria sp. and Kingella oralis, the calculated LCTN is the family node, Neisseriaceae. 

 

 

 

  



Figure 1: Enter genome sequence and click submit 

 

 

  



Figure 2: Overview of the species identification process 

 

 

Figure 3: Example of allele matches, linked species annotations and calculation of the lowest 

common taxonomic node per allele for a subset of allelic matches observed for a Neisseria 

meningitidis query genome. 

 

 

 

 

 

  



Figure 4: Simple overview of calculating the lowest common taxonomic node.  

 


