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carrying a transposition module and a class II integron. Tn7 encodes the transposition-associated
proteins TnsABCDE for cut-and-paste transposition, and the transposition core machinery
TnsABC can bind to triple-stranded DNA or Cas (clustered regularly interspaced short
palindromic repeats associated)-RNA complexes to achieve transposition. In recent years,
researchers have identified several novel Tn7 transposons mediating multidrug resistance,
which play a role in mediating the acquisition and spread of bacterial genes conferring
resistance to antibiotics, disinfectants, and heavy metals. In this paper, we review the genetic
structure, transposition mechanism, prevalence of Tn7 transposons and novel Tn7 transposons
mediating multidrug resistance in bacteria, with a view to providing a reference for the in-depth

study of Tn7 transposons in bacteria.
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Figure 2 Transposition pathway model for the Tn7 transposon. The TnsABC+TnsD (A) and TnsABC+TnsE
(B) transposition pathways, the synthetic transposition pathway that targets triplex DNA complexes with a
mutant form of TnsC, TnsABC* (C), and the target pathway mediated by the Cas interference complex (D)

are shown.
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Table I Tn7-derivatives and Tn7-like transposons associated with drug resistance identified in recent years
Tn7 Isolates Size (bp) Drug resistance gene Location GenBank References
transposon accession No.
Tn6450 Proteus 65 817 aac(6')-1b-cr, arr-3, gacE41, sull, blapys.;, Chromosome MF805806 [29]
mirabilis aphAl, mphE, msrE, gnrAl, aadA2, dfrAl2,
floR, sul2, hph, aacC4, aadAl, dfrAl, lun(F)
Tn6451 Morganella 111238 aadAl, sat2, dfrAl, aac(6')-1b-cr, blagxs.;,  Chromosome MG832661  [30]
morganii catB3, arr-3, dfrA27, tet(B), aacC4, hph,
sull, sul2, floR, cfr
Tn6666 Proteus 12 028 dfrAl4 Chromosome MK670979  [32]
mirabilis
Tn6667 Proteus 14 806 aadAl, sat2, catB2, dfrAl Chromosome MK670986  [32]
mirabilis
Tn6668 Proteus 16 552 sul3, gacH2, aadA1l, sat2, dfrAl, Amef(B) Chromosome MK670985  [32]
mirabilis
Tn6669 Proteus 59990 msrE, mphE, aphAl, sull, gacE41, blapys.;, Chromosome MK630214  [32]
mirabilis aadA2, dfrAl12, floR, sul2, aph(4)-1a,
aac(3)-1V, aadAl, dfrAl, Inu(F)
Tn6670 Proteus 67 773 aac(6')-lb-cr, arr-3, gacE41, sull, blapys.;, Plasmid MK630213  [32]
mirabilis aphAl, mphE, msrE, gnrAl, aadA2, dfrAl2,
floR, sul2, aph(4)-1a, aac(3)-1V, aadAl,
dfrAl, Inu(F)
Tn6765 Proteus 65 822 aac(6’)-1b-cr, arr-3, qacE41, sull, blapys.;, Plasmid CP047114 [31]
mirabilis aphAl, mphE, msrE, gnrAl, aadA2, dfrAl2,
floR, sul2, hph, aacC4, aadAl, dfrAl, lun(F)
Tn6777 Salmonella 65 414 tet(A), dirAl12, aadA2, sul3, aadAl, blargy.;,, Chromosome MT321512 [33]
rissen si|IE/S'R/C/F/B/A/P, pcoE/A/B/C/D/IRISE
Tn7091 Providencia 65 822 aac(6’)-1b-cr, arr-3, gacE41, sull, blapys.;, Chromosome MW654183
stuartii aphAl, mphE, msrE, gnrAl, aadA2, dfrAl2,
floR, sul2, hph, aacC4, aadAl, dfrAl, lun(F)
Tn7095 Proteus 15382 sull, gacEA41, aadAl, dfrAl, Inu(F) Chromosome MW390880 [32]
mirabilis
Tn7096 Proteus 16 145  aadAl, dfrAl, Inu(F) Chromosome MW390881 [32]
mirabilis
Tn7097 Proteus 14 357  aphAl, aadAl, dfrAl, Inu(F) Chromosome MW390879 [32]
mirabilis
Tn7098 Proteus 25853 aphA1l, sull, blapgg. 16, qacE41, aadAl, Chromosome MW390878 [32]
mirabilis dfr AL, Inu(F)
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Figure 3 Genetic structures of Tn7-derivatives (A) and Tn7-like transposons (B) associated with drug
resistance identified in recent years. Arrows represent the location of genes and the direction of transcription.
Antimicrobial resistance genes are in red. Transposase genes are in blue. Integrase genes are in yellow and *
represents inactive integrase-encoding genes. Shading represents sequence similarity and homology is
referenced to the icon in the upper right corner.
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