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recent years, high-throughput sequencing-based DNA metabarcoding technology has developed rapidly.
With the characteristics of being high-throughput, highly precise and high-speed, this technology can
simultaneously identify multiple species in complex samples, thus offering pronounced advantages in
the surveillance of adulteration in meat and meat products. Starting with an introduction of the major
developments in the high-throughput sequencing technology in the past two decades, this review
provides an overview of the technical characteristics and research methods of DNA metabarcoding,
summarizes the application of DNA metabarcoding technology in meat adulteration detection over the
last few years, discusses the challenges of using DNA metabarcoding technology in the detection of
meat adulteration, and provides future prospects on the development of this technology.
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Table 1 Comparison of different sequencing platforms

Sequencing Technical principle Technical characteristics Application field

platform

Roche 454 Pyrophosphate synthesis Longer read length in single Whole genome sequencing, metagenome
sequencing sequence, higher cost and sequencing, targeted gene sequencing,

higher sequencing error rate exome sequencing, methylation
sequencing, transcriptome sequencing
[llumina Fluorescence reversible Shorter read length in single Whole genome sequencingm], metagenome

termination of synthesis
sequencing

Ion Torrent Simple chemical signal

sequencing throughput

Pacific Single molecule

Biosciences fluorescence signal
sequencing

Oxford Single molecule electrical

Nanopore signal sequencing

error rate

sequence, lower cost and lower sequencing
sequencing error rate

Simple, fast, low cost, low

Long sequence reads, high
cost, low throughput, high
sequencing error rate

Long sequence reads, simple
operation, low cost, low
throughput, high sequencing

(241 exome and large panel

sequencing™!, methylation sequencing?®,
transcriptome sequencing!?”, targeted gene
sequencing®, single-cell sequencing®®”,
miRNA and small RNA sequencing®”,
chromatin immunoprecipitation sequencing®",
cell-free sequencing and liquid biopsy
analysis?*?

Genome sequencing™, targeted gene
sequencing™¥, exome sequencing?®™,
transcriptome sequencing?®®, methylation
sequencingm], miRNA and small RNA
sequencing®®], metagenome sequencing
chromatin immunoprecipitation
sequencing!”, cell-free sequencing and
liquid biopsy analysist*"

De novo sequencing or large genome
sequencing!*?, structural variation
detection*?, transcriptome sequencing!**,
methylation sequencing!*”, single-cell
sequencing*®, metagenome sequencing™”,
targeted gene sequencing™*®

De novo sequencing or genome
sequencing!®, targeted gene sequencing
transcriptome sequencing?®'}, methylation
sequencing®?, metagenome sequencing®®*,
single-cell sequencing™*, structural
variation detectiont™
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Figure 1 Timeline and comparison of commercial HTS instruments®*. Numbers inside data points denote

current read lengths. Sequencing platforms are color coded.
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Figure 2 Mitochondrial DNA genome. This genome is schematic representation of the human mitochondrial

genome and represents a typical gene content found in animal mtDNAs!
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displayed graphically
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Figure 3 Principle of DNA metabarcoding technology for species identification' .
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