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Abstract

BACKGROUND: Antibiotics used in animal husbandry
for disease prevention and treatment have resulted in the
rapid progression of antibiotic resistant bacteria which can
be introduced into the environment through livestock fe-
ces/manure, disseminating antibiotic resistant genes
(ARGs). In this study, fecal samples were collected from
the livestock farms located in Jeju Island to investigate the
relationship between microbial communities and ARGs.
METHODS AND RESULTS: Illumina MiSeq sequenc-
ing was applied to characterize microbial communities
within each fecal sample. Using quantitative PCR (qPCR),
ten ARGs encoding tetracycline resistance (fetB, tetM),
sulfonamide resistance (su/!/, sul2), fluoroquinolone re-
sistance (gnrD, gnrS), fluoroquinolone and aminoglyco-
side resistance (aac(6')-1b), beta-lactam resistance (blargy,
blacrx ), macrolide resistance (ermC), a class 1 integrons-
integrase gene (intl1), and a class 2 integrons-integrase
gene (intl2) were quantified. The results showed that
Firmicutes and Bacteroidetes were dominant in human,
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cow, horse, and pig groups, while Firmicutes and Actino-
bacteria were dominant in chicken group. Among ARGs,
tetM was detected with the highest number of copies, fol-
lowed by sull and sul2. Most of the genera belonging to
Firmicutes showed positive correlations with ARGs and
integron genes. There were 97, 34, 31, 25, and 22 genera
in chicken, cow, pig, human, and horse respectively which
showed positive correlations with ARGs and integron
genes. In network analysis, we identified diversity of mi-
crobial communities which correlated with ARGs and in-
tegron genes.

CONCLUSION(S): In this study, antibiotic resistance pat-
terns in human and livestock fecal samples were identified.
The abundance of ARGs and integron genes detected in
the samples were associated with the amount of anti-
biotics commonly used for human and livestocks. We
found diverse microbial communities associated with an-
tibiotics resistance genes in different hosts, suggesting
that antibiotics resistance can disseminate across environ-
ments through various routes. Identifying the routes of
ARG dissemination in the environment would be the first
step to overcome the challenge of antibiotic resistance in
the future.
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(ARGsS), High-throughput sequencing (MiSeq), Network
analysis, Quantitative PCR (qPCR)
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Fig. 1. Abundance of antibiotic resistance genes in humans (A), chickens (B), cows (C), horses (D), and pigs (E).
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Table S1. Primers used for qPCR

. Gene . . Annealing Amplicon
Antibiotic class target Primers Sequence (5-3") Temp. (°C) size (bp) References
Forward ACAGAAAGCTITATTATATAAC (Mao, Yu et al.
tetM 55 171 g ’
) Reverse = TGGCGTGTCTATGATGTTCAC 2015)
Tetracyclines
Forward GGTTGAGACGCAATCGAATT (Mao, Yu et al.
tetB 60 206 g ’
Reverse AGGCTTGGAATACTGAGTGTAA 2015)
Forward AAAGATGCTGAAGATCA
bla, 55 45 (Speldooren, Heym
Bdact Reverse TTTGGTATGGCTTCATTC et al., 1998)
-lactams
Forward CGCTTTGCGATGTGCAG (Henriques
b]aCT)(.M 60 550 Y
Reverse ACCGCGATATCGTTGGT Fonseca et al., 2006)
Forward CGCACCGGAAACATCGCTGCAC (Pei, Kim et al.,
sull 65 163
, Reverse TGAAGTTCCGCCGCAAGGCTCG 2006)
Sulfonamides
Forward TCCGGTGGAGGCCGGTATCTGG (Pei, Kim et al.,
sul2 65 191
Reverse CGGGAATGCCATCTGCCITGAG 2006)
Forward AGTGAGTGTTTAGCTCAAGGAG (Mao, Yu et al.
qrD 60 175 ! ’
) Reverse CAGTGCCATTCCAGCGATT 2015)
Fluoroquinolones
Forward GTATAGAGITCCGTGCGTGTGA (Mao, Yu et al.
qnrs 63 189 ! ’
Reverse GGTTCGTTCCTATCCAGCGATT 2015)
F]uoroquinolones Forward TTGCGATGCTCTATGAGTGGCTA (Park Robicsek
. .. aac(6’)-Ib 60 428 ¢
Aminoglycosides Reverse CTCGAATGCCTGGCGTGTTT et al., 2006)
Forward GAAATCGGCTCAGGAAAAGG ;
Macrolides ermC 60 190 (Knapp, Dolfing
Reverse = TAGCAAACCCGTATTCCACG et al., 2010)
. Forward GGCTTCGTGATGCCTGCTT (Luo, Mao et al.
intl1 60 146 ’
Int Reverse CATTCCTGGCCGTGGTTICT 2010)
ntegron
& ) Forward TTATTGCTGGGATTAGGC (Goldstein, Lee
ntl2 60 233
Reverse ACGGCTACCCTCTGITATC et al., 2001)




