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Figure 1. SOS-dependent DNA damage induced resistance gene transfer mediated by bacterial conjugation

(adapted from the reference [2°7).
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Figure 2. SOS-independent antibiotic induced resistance gene transfer mediated by natural bacterial transformation

(OM: Outer Membrane, IM; Inner Membrane) .
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Figure 3. Double-stranded plasmid DNA mediated resistance gene transfer regulated by the stress response

regulator RpoS.
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Advances in molecular mechanisms of bacterial resistance
caused by stress-induced transfer of resistance genes—A
review

Dongchang Sun” , Bing Wang, Lihong Zhu
State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control, Institute of Plant Protection and
Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China

Abstract ; The transfer of resistance gene is one of the most important causes of bacterial resistance. Recent studies reveal
that stresses induce the transfer of antibiotic resistance gene through multiple mechanisms. DNA damage stresses trigger
bacterial SOS response and induce the transfer of resistance gene mediated by conjugative DNA. Antibiotic stresses induce
natural bacterial competence for transformation in some bacteria which lack the SOS system. In addition, our latest studies
show that the general stress response regulator RpoS regulates a novel type of resistance gene transfer which is mediated by
double-stranded plasmid DNA and occurs exclusively on the solid surface. In this review, we summarized recent advances
in SOS dependent and independent stress-induced DNA transfer which is mediated by conjugation and transformation
respectively, and the transfer of double-stranded plasmid DNA on the solid surface which is regulated by RpoS. We
propose that future work should address how stresses activate the key regulators and how these regulators control the
expression of gene transfer related genes. Answers to the above questions would pave the way for searching for candidate
targets for controlling bacterial resistance resulted from the transfer of antibiotic genes.

Keywords: resistance gene transfer, stress, SOS response, competence, RpoS
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