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Emergence and Hazards of ARG

* Antibiotic resistance (AMR) is listed by
WHO as a major global health threat.

* Widespread antibiotic use increases
environmental concentrations, exerting

selective pressure on bacteria.

* Bacteria can spread ARGs via vertical

transmission and HGT

Introduction

Advantages of Long Reads

* Short-read assembly is computationally

intensive.

* Fragmented assembly from short reads
makes it difficult to link ARGs to their

host organisms.

* Long reads generated by Nanopore and
PacBio sequencing require no assembly,

thus avoiding assembly-related issues.

Limitations of Common Tools

* DeepARG only identifies ARGs, with
no further analysis; ARGpore2 lacks
visualization output; NanoARG has

outdated databases and no local version.

* There is a lack of systematic threshold
optimization, tool performance
benchmarking, and evaluation of

error-rate impacts.
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Benchmarking analysis
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Summary

O First systematic cross-error-rate benchmarking of long-read ARG identification
tools: built tool-specific gold standards across 0%-15% error rates, evaluating L-
EasyARG, ARGpore2, and DeepARG to fill a critical gap.

1 L-EasyARG achieves optimal Fl-scores at low error rates (<5%): it outperforms
existing tools in precision and F1 on both simulated and real Nanopore data (error

rates 2.57%-4.51%).

U Integrated pipeline covering ARG, MGE, plasmids and host identification, assesses
migration potential and pathogenic risk through visual output.

L Website: https://github.com/liyonxin/[.-EasyARG
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