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Occurrence characteristics and risk assessment of resistance genes in livestock waste from family farms in
Tianjin City ,China
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(1.Northeast Agricultural University, Harbin 150036, China; 2.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural
Affairs, Tianjin 300191, China)

Abstract: In order to understand the occurrence characteristics and potential environmental risks of the antibiotic resistance genes (ARGs)
in livestock waste from family farms, 22 typical family farms were selected to investigate the pollution characteristics of ARGs in different
livestock wastes and explore the effects on surrounding farmland soils in Jizhou area of Tianjin using real-time fluorescence quantitative
PCR. The results showed that the sulfonamide—, tetracyclic—, quinolone—, and macrolide-resistance genes were highly prevalent in live-
stock waste from these family farms. Among them, the pollution level of tetracycline resistance genes tetO, tetQ), tetW and macrolide resis-
tance gene ermB was most severe in these family farms. In addition, B—lactam resistance gene (bla gene) that is related to human health,
like blaoxa-1blary-1, and bla.,c have also been detected in livestock waste. The following results were found: (1) Compared with pig waste
and cattle waste, the pollution level of ARGs was more serious in chicken waste; (2) The relative abundance of most ARGs was significant-
ly higher in sow waste than in piglet pig waste and fattening pig waste (P<0.05); (3) Application of livestock waste could significantly in-
crease ARGs abundance in soil environment (approximately 8~18 times) (P<0.05). The above results indicate that ARGs pollution was
prevalent and severe in livestock waste from family farms, which would increase the environmental risk via manure application. Finally, it
may harm human health by further polluting crops; thus, ARGs contamination in family livestock farms requires more attention.
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Figure 1 Distribution map of livestock farms in Jizhou area of Tianjin
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&1 PCREIMAFHAREE
Table 1 The detail information of PCR primer

HOELIA] Target gene 51474 (5"~3" ) Primer Sequence(S '~3") 1B kR Annealing temperature/C S R Reference
16S rRNA F-CGGTGAATACGTTCYCGG 55 [10]
R-GGWTACCTTGTTACGACTT
sull F-CGCACCGGAAACATCGCTGCAC 56 [7]
R-TGAAGTTCCGCCGCAAGGCTCG
sul2 F-TCCGGTGGAGGCCGGTATCTGG 55 [7]
R-CGGGAATGCCATCTGCCTTGAG
qnrB F-GGMATHGAAATTCGCCACTG 62 [15]
R-TTYGCBGYYCGCCAGTCGAA
qnrS F-GCAAGTTCATTGAACAGGGT 54 [7]
R-TCTAAACCGTCGAGTTCGGCG
0gxB F-TCCTGATCTCCATTAACGCCCA 60 [7]
R-ACCGGAACCCATCTCGATGC
aadA F-GGTTATCGCCGAAGTATCAACTC 56 [16]
R-CACCGTAACCAGCAAATCAATATC
strA F-TCAATCCCGACTTCTTACCG 60 [17]
R-CACCATGGCAAACAACCATA
strB F-ATCGCTTTGCAGCTTTGTTT 60 [17]
R-ATGATGCAGATCGCCATGTA
tetl, F-GGTTTTGAAYGTYTCATTACCTGAT 55 [18]
R-GATAGCTTTCCATATASAGCTGTTCC
tetX F-AGCCTTACCAATGGGTGTAAA 60 [19]
R-TTCTTACCTTGGACATCCCG
tetO F-ACGGARAGTTTATTGTATACC 45 [7]
R-TGGCGTATCTATAATGTTGAC
tetW F-GAGAGCCTGCTATATGCCAGC 60 [7]
R-GGGCGTATCCACAATGTTAAC
tetQ F-AGAATCTGCTGTTTGCCAGTG 60 [7]
R-CGGAGTGTCAATGATATTGCA
emrB F-CCGATACCGTTTACGAAATGG 57 [7]
R-TACTTTGGCGTGTTTCATTGC
emrC F-GAAATCGGCTCAGGAAAAGG 57 [7]
R-TAGCAAACCCGTATTCCACG
blaoxa F-TATCTACAGCAGCGCCAGTG 60 [10]
R-CGCATCAAATGCCATAAGTG
blatamc F-CCTCTTGCTCCACATTTGCT 58 [10]
R-ACAACGTTTGCTGTGTGACG
blarev- F-CATTTTCGTGTCGCCCTTAT 58 [10]
R-GGGCGAAAACTCTCAAGGAT
blacrs-1 F-ATGGCACGTACTGTGGCTAA 56 [10]
R-TGACCGACAGAGGCAACAT
blaxpw a—CGCCATCCCTGACG-ATCAAA 59 [11]
s=CTGAGCACCGCATTAGCCG
mer—1 F-CGGTCAGTCCGTTTGTTC 55 [11]

R-CTTGGTCGGTCTGTAGGG

(aadA . strA F sirB) 38 M FiF A £ 56, K H 228 100%
(38/38) ; T W T i 2 it 245 2 K] gnirS L qnrB Fil ogx B 1) F6x
%k 73%(28/38) \94% (36/38) F1192%(35/38) , Hi
BT UL B SIS DU PR 2RI ORI RS RN B 2 2Tt
HENIERERY & &G P AR . X+

SR NIRRT AR BA TR AR R AR I
RRAEOL AL, B 2 T 3R, 5 BULAR LY ARGs
TER B I PR,

(AR RS, ME VT S 1 25 2 (5] (ogaB L gnrS Al
qneB) TERE A EETS TR ARG 1 565 100% , o35 e K-
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1F~8F: Fattening pig feces ; IP~8P: Piglet feces; 1S~8S: Sow feces; 1C~8C: Cattle feces; 1J~8] : Chicken feces; PS: Soil of pig manure ; CS: Soil of cattle
manure ; JS:Soil of chicken manure ; PCK: Control soil of pig farms ; CCK : Control soil of cow farms ; JCK: Control soil of chicken farms; NULL: No detected
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Figure 2 The relative abundance of ARGs in livestock waste and surrounding soils from family farms
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Figure 3 Relative abundance of common ARGs in different livestock wastes from family farms
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Figure 4 The relative abundance of high risk ARGs in different livestock manures
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Figure 5 Relative abundance of ARGs in soil applied different animal manures
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