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ABSTRACT Swine feed-additive probiotics products play a major role in swine per-
formance and welfare by promoting gut health. Here, we present two types of data,
including a full-length 16S rRNA amplicon sequence data and a long-read metage-
nomic sequence data obtained from the same commercial probiotic product.

Supplementing beneficial microorganisms to reduce the use of antibiotics and
enhance the growth of animals is an ultimate goal of sustainable livestock pro-

duction (1). In spite of the promotion of animal protein demand, more than half of
all antibiotics are still used in the agricultural industry as feed additives, especially
in the swine farming farm industry (2, 3). Despite the fact that the product has spe-
cific information on a probiotic product label regarding microorganism names and
statement of quantity (4), the microbiological composition of several commercial
probiotic products does not correspond to the product label (5, 6). In this work,
both 16S-rRNA gene amplification and metagenomic (amplification-free) method
were applied to identify species in a probiotic product.

Swine feed-additive probiotics product available in Thailand was collected from a
market in order to try two different nanopore library preparation protocols, i.e., a full-
length 16S rRNA amplicon and metagenomic sequencing approaches. To obtain the
bacterial pellet, 15 mL of liquid probiotics product was centrifuged for 15 min at
4,500 rpm. The pellet was used for genomic DNA extraction by ZymoBIOMICS DNA
miniprep kit protocol (D4300, Zymo Research, USA). The full-length 16S amplicon
was amplified using LongAmp Taq 2� Master Mix (New England Biolabs, UK) with
the following conditions: 95°C for 1 min, 25 cycles of 95°C for 20 s, 55°C for 30 s, and
65°C for 2 min, followed by 65°C for 5 min, and prepared the library using the 16S
Barcoding kit (SQK-RAB204) protocol (ONT, UK). For metagenomic sequencing, the
library preparation was performed using the Rapid Barcoding kit (RBK004, ONT, UK).
Briefly, the metagenomic DNA used for the library preparation was cleaved with
transposase enzyme to produce chemically modified ends, and a barcode was added
to each DNA sample, finally ligated with an adapter. MinION (Mk1C) sequencing was
performed using an R9.4.1 flow cell (version: FLO-MIN106; ONT) with the default set-
ting. Base calling and demultiplexing were performed using Guppy version 6.0.1 in
the SUP (super accuracy) mode (7). Adapters and barcodes were removed from the
reads using Porechop version 0.2.4 (https://github.com/rrwick/Porechop). Read qual-
ities were assessed with Nanoplot version 1.20.0 (7). The reads, which have a mean
quality score of .10 with at least 1000-bp read length for 16S amplicon and .9 with
at least 200-bp for shotgun sequencing, were kept using NanoFilt version 2.8.0 (7) for
the next step.
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Taxonomic classification was performed using the One Codex platform (https://app
.onecodex.com). Full-length 16S amplicon sequencing yielded a total of 143,044 DNA
sequences with 1,109,395,320 bases and a mean read length of 1469-bp. While meta-
genome analysis yielded a total of 504,161 reads with 468,747,357 bases and a read
length N50 value of 3,435-bp. Both 16S amplicon and metagenomic sequences were
taxonomically annotated against the NCBI RefSeq targeted loci database, which
include protein-coding or rRNA loci such as 16S rRNA genes, 18S rRNA genes, 28S
rRNA genes gene, and internal transcribed spacer (ITS) (8). Our result revealed that the
genera Lactobacillus, Bacillus, and Pediococcus were dominant in both 16S amplicon
and shotgun metagenomic data. Nonetheless, Veillonella, Ureaplasma, Escherichia,
Proteus, and Staphylococcus genera were only classified in the metagenomic data
(Fig. 1). This result demonstrated that metagenomic data outperforms 16S amplicon
data in microbial identification. Targeted 16S rRNA gene sequencing through amplifi-
cation may introduce PCR biases in bacterial quantifying taxa, resulting in underesti-
mating of bacterial genera abundance, as investigated in previously reports (9, 10) and
this study.

Data availability. The raw sequencing data are available at the NCBI Sequence Read
Archive (SRA) under BioProject PRJNA823500 with accession numbers SRX14783968 (16S
amplicon) and SRX14783970 (metagenomic sequencing).
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FIG 1 Relative abundance plot of the microbial communities in the swine feed-additive probiotics
product based on 16S rRNA gene amplicon and shotgun sequencing. Each bar represents the relative
frequency of each microbial genera.
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