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Progress in detection methods of antibiotic resistance in
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Abstract: The overuse of antibiotics in medicine, livestock and poultry systems leads to an increase
in abundance and diversity of antibiotic resistance bacteria (ARB) and antibiotic resistance genes
(ARGsS) in the environment, accelerating the environmental dissemination of antibiotic resistance and
posing a potential threat to public health. But there is a lack of sufficient information on the current
situation of antibiotic resistance pollution in environment, and the relevant research methods need to
be optimized and improved. In this paper, we review recent progress of antibiotic resistance in
environment, and discuss the collection methods of different environmental (water, soil and air)
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samples, as well as detection methods for antibiotic resistance—cultivation-based and molecular
biology methods (qualitative and quantitative PCR, DNA hybridization and DNA microarray,
metagenomics, etc.). The aim is to provide scientific basis and technical support for the research on
antibiotic resistance in different environmental matrices.

Keywords: Antibiotic resistance genes, Quantitative PCR, Antibiotic resistome, Mectagenomics,
High-throughput sequencing
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F1 FEINMEE ARGs %8
Table 1 Common types of antibiotic resistance genes

Types of antibiotics Main types of antibiotic resistance genes

FCA catB3, cfr, floR, yidY/mdtL, cmlA1, cmx(A4), catAl, mexE, mexF, emrB/qacA, pmrA, qnrA, acrB, acrF, adeA, cmeA,
acrA, mexA, mexD, oprJ

MLSB msrC, matA/mel, msrA, vgaA, vgaB, ImrA, vgbB, oleC, carB, ermK, ermJ/ermD, erm(35), ermF, erm(36), ermB,

ermT, ermX, ermY, ermA, ermC, ermA/ermTR, pikR1, pikR2, ereA, vghb, mdtA, erm(34), mef4, mphA, mphB, mphC,
InuB, vatD, vatE, vatB, vatC, InuA, InuC
aac, aacCl, aacC2, aacC4, aac(6')I1, aacA/aphD, aac(6')-Iy, aac(6')-1l, aacC, aac(6')-1b, aadAS, aadAl, aadA2,

Aminoglycoside aadA, aadD, aadA9, aadE, spcN, aphA3, aph6ia, aph(2')-1d, aph, aphAl, str, strA, strB
B- blaSHYV, blaVEB, blal, blaOKP, blaROB, blaOXY, blaPSE, cfxA, cepA, blaCTX-M, blaGES, blaSFO, blaTLA,
B e blaZ, Pbp5, pbp, blaTEM, penA, pbp2x, blaPER, cfid, cphA, bla-L1, blaVIM, blaIMP, bla-ACC-1, ampC, blaCMY,
blaMOX/blaCMY, blaOCH, blaPAO, blaCMY2, ampC/blaDHA, fox5, blaOXA10, blaOXA1/blaOXA30, mecA
Sulfa sul2, sull, sul4/folP
tet(32), tet(34), tet(35), tet(36), tet(37), tet(38), tetA, tetB, tetC, tetD, tetE, tetG, tetH, tetJ, tetK, tetL, tetM, tetO,
Tetracycline tetQ, tetR, tetS, tetT, tetU, tetV, tetW, tetX, tetPA, tetPB
vanA, vanRA, vanSA, vanXA, vanB, vanHB, vanWB, vanXB, vanRB, vanSB, vanYB, vanC, vanTC, vanCl,
Vancomyecin vanC2/vanC3, vanRC, vanRC4, vanSC, vanD, vanHD, vanXD, vanRD, vanYD, vanSE, vanTE, vanWG, vanG,
vanTG
marR, catB8, dfrAl, dfrA12, fold, bexA, cmr, sdeB, ereB, fosX, mepA, emrD, mdetll, yceE/mdtG, yceL/mdtH,
Other rarD, qacA/qacB, yyaR, fosB, bacA, nimE, imiR, nisB, ttgB, pica, fabK, ceoA, mdtE/yhiU, acrR, mtrD, mtrE, oprD,
ttgA, mtrC, tolC, qacH, qacEA, qac, qacA, sat4, speA
FCA MLSB - - B.

Note: FCA: Fluoroquinolone, quinolone, florfenicol, chloramphenicol and amphenicol; MLSB: Macrolide-lincosamide-streptogramin B.
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Table 2 Advantages and disadvantages of main research methods on antibiotic resistance
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