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SeqScreen-Nano: functional and taxonomic characterization of long read metagenomic data

PIPELINE

ABSTRACT
Affordable long read sequencing has enabled a wide variety of metagenomic analysis tasks, from obtaining high quality genome assemblies to identifying
structural variants. Though long reads offer better resolution, accurate assignment of functional and taxonomic labels to ONT sequences remains an open
challenge. Here we present a solution to this challenge, building upon SeqScreen and adapting it to identify Functions of Sequences of Concern (FunSoCs) on
ONT data. The taxonomic assignment over the entire read is carried out using a combination of a majority voting heuristic and greedy weighted min-set
cover approach and refined using a reference-based approach that uses breadth of coverage information to separate closely related species in the sample.
We show that on simulated and synthetic metagenomic data, SeqScreen-Nano can identify Open Reading Frames (ORFs) across the length of raw ONT reads
and use it to accurately assign functional and taxonomic labels.

Predicting number of ORFs in a nanopore read

Challenges in functional and taxonomic characterization of long read data

Error in long reads causes frameshifts 
and no tool dd for ORF identification

Carefully select DIAMOND parameters 
and interval trees to identify and 

extract ORFs efficiently

Solution:

Challenge #1 Challenge #2
Accurate protein-based read level taxonomic 
prediction is challenging dure to presence of 

multiple ORFs in a read.

Tool Median Mean Stdev
SeqScreen-Nano 3 4.8 5.27

MMSeqs2 8.5 19.56 25.33
MeganLR 26 29.96 24.63

Combination of greedy majority vote and 
min-set cover enables more species level 

annotations at read level

Solution:

Refence genome inference from SeqScreen-Nano (Zymo mock metagenome)

Challenge #3
Accurate prediction of low-abundance 

microbes in the sample
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Reference-based inference pipeline that 
uses breadth of coverage information 

and ANI to ascertain presence/absence 
of a microbe.

Solution:

Tool Median Mean Stdev
SeqScreen-Nano 0 0.37 0.49

MMSeqs2 2 2.97 0.6
MeganLR 1.5 1.5 0.5

Deviation from truth:
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Devia tion from truth:

Zymo Mock Community
(10 microbes, 10 species) 

Zymo Gut Mock Community
( 21 microbes, 17 species) 

SeqScreen-Nano: 
Reference Inference


