
NanoMGT
Marker gene typing of low complexity

mono-species metagenomic samples 
using noisy long

reads



Metagenomics

• 1.) What is in the sample

• 2.) At what abundances

• 3.) Which organisms did genes 
originate from

Long reads: Solve A LOT of 
metagenomic-related challenges.



Metagenomic binning / Taxonomic 
classification approaches

ASSEMBLY-BASED ALIGNMENT-BASED LCA, MASH 
SKETCHES, K-MERS 

ETC.



The ideal 
metagenomic 
pipeline

• 1.) Assembly free species-level 
binning

• 2.) NanoMGT run on each species-level 
bin

• 3.) Phasing of strains using NanoMGT 
results



What we 
want

1.) Isolate reads for 
a species

2.) Type variant 
positions within the 
bin (NanoMGT)

3.) Determine is more 
than one strain is 
likely to be present



Existing 
variant 
callers for 
long read 
metagenomic 
data

Medaka: Refines whole 
genomes, can’t solve 
the problem

Trained neural 
network

LongShot: Diploid 
variant caller, can 
identify some 
variants with high 
depth, but generally 
doesn’t ID much.

Preset thresholds, 
density filter

ConFindr: rMLST-based 
minority variant 
caller

Proximity 
trimming, preset 
thresholds





ONT 
error 
profiles



NanoMGT 
Algorithm



Data

Combined 
dataset: 39 
isolates, 

six species.

Clean 
dataset: 24 
isolates

Contaminated 
dataset: 15 
isolates



Parameter 
search



Variant 
positio
ns in 
the 
data



Performa
nce 
results



Conclusions

• Threshold-based approach: Works much better than proximity 
filtering.

• As MAJOR indicator of errors is biological novelty. 

• In the future, LLMs capable of understanding nucleotide 
language could prove very powerful as error correctors.
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