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Abstract: 

Lipopolysaccharide (LPS) modification is a key mechanism that bacteria use to resist the action of antimicrobial peptides 

such as polymyxins. Serratia marcescens, in particular, has been known to develop extreme resistance to polymyxins due 

to the modification of its LPS with aminoarabinose. This essay aims to clarify the role of aminoarabinose in extreme 

polymyxin resistance in Serratia marcescens by evaluating the literature on this topic. The results suggest that 

aminoarabinose modification plays a crucial role in conferring resistance to polymyxins in this bacterium by altering the 

interaction between LPS and the polymyxin molecule. This finding provides valuable insights into the mechanisms of 

polymyxin resistance and may guide the development of new strategies to combat multidrug-resistant. 
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Introduction : 

Serratia marcescens is a Gram-negative bacterium that has been increasingly associated with healthcare-associated 

infections in recent years. The emergence of multidrug-resistant strains of S. marcescens poses a serious threat to patient 

outcomes and public health. Polymyxins, a class of cationic antimicrobial peptides, are often used as a last resort treatment 

for infections caused by multidrug-resistant Gram-negative bacteria. However, some strains of S. marcescens have 

developed extreme resistance to polymyxins, rendering them ineffective . 

 

One of the main mechanisms by which bacteria develop resistance to polymyxins is through modification of their 

lipopolysaccharide (LPS) structure. LPS is a major component of the outer membrane of Gram-negative bacteria and 

serves as a protective barrier against antimicrobial agents. Modification of LPS with aminoarabinose has been shown to 

confer resistance to polymyxins in various bacterial species, including S. marcescens. The addition of aminoarabinose to 

lipid A, the hydrophobic anchor of LPS, alters the charge and hydrophobicity of the molecule, reducing the binding 

affinity of polymyxins and decreasing their ability to disrupt the bacterial membrane . 

 

The role of lipopolysaccharide (LPS) modification by amino arabinose in extreme polymyxin resistance in Serratia 

marcescens has been studied to understand the mechanisms behind the resistance to polymyxin antibiotics, such as 

colistin. Polymyxins are a class of antibiotics commonly used as a last-resort treatment for multidrug-resistant Gram-

negative bacterial infections . 

 

Serratia marcescens is an opportunistic pathogen that can cause various infections, including bloodstream infections, 

pneumonia, and urinary tract infections. Some strains of Serratia marcescens have developed resistance to polymyxins, 

and one of the mechanisms behind this resistance is the modification of the LPS structure . 

 

LPS is an essential component of the outer membrane of Gram-negative bacteria and acts as a barrier against antimicrobial 

agents. It consists of three main regions: lipid A, core oligosaccharide, and O-antigen polysaccharide. Modification of 

LPS can alter its structure and reduce the binding affinity of polymyxins, leading to decreased susceptibility to these 

antibiotics. 
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Amino arabinose is a common modification found in the lipid A region of LPS in some Gram-negative bacteria. This 

modification is catalyzed by enzymes encoded by the arnBCADTEF operon. In Serratia marcescens, the addition of amino 

arabinose to lipid A is associated with increased resistance to polymyxins, including colistin. 

 

The addition of amino arabinose to the lipid A moiety of LPS reduces the overall negative charge of the molecule, which 

decreases the electrostatic interactions between polymyxins and the bacterial outer membrane. This modification can also 

affect the conformation of the lipid A structure, making it less accessible to binding by polymyxins . 

 

The arnBCADTEF operon in Serratia marcescens is responsible for the synthesis and transfer of amino arabinose to the 

lipid A region. Mutations or upregulation of this operon can result in increased synthesis and incorporation of amino 

arabinose into LPS, leading to extreme resistance to polymyxins. 

 

Understanding the mechanisms of extreme polymyxin resistance in Serratia marcescens, including LPS modification by 

amino arabinose, is crucial for developing strategies to combat multidrug-resistant infections caused by this pathogen. 

Targeting the enzymes involved in LPS modification or exploring alternative treatment options may be potential avenues 

for addressing extreme polymyxin resistance in Serratia marcescens. 

 

Method : 

To investigate the role of aminoarabinose modification in extreme polymyxin resistance in S. marcescens, a 

comprehensive literature review was conducted. Relevant studies on the subject were identified through electronic 

databases such as PubMed, ScienceDirect, and Google Scholar. Key findings related to the mechanism of polymyxin 

resistance in S. marcescens and the role of aminoarabinose modification in this process were analyzed and synthesized . 

 

Result : 

The literature review revealed that aminoarabinose modification of LPS is a major determinant of extreme polymyxin 

resistance in S. marcescens. Studies have shown that strains of S. marcescens with high levels of aminoarabinose-modified 

LPS exhibit significantly reduced susceptibility to polymyxins compared to strains with unmodified LPS. The presence 

of aminoarabinose on lipid A impairs the binding of polymyxins to LPS and interferes with the ability of polymyxins to 

disrupt the bacterial membrane, thereby conferring resistance to these antimicrobial agents. 

 

Discussion : 

The findings from this literature review highlight the importance of aminoarabinose modification in the development of 

extreme polymyxin resistance in S. marcescens. By altering the structure and properties of LPS, aminoarabinose 

modification mitigates the bactericidal activity of polymyxins and allows S. marcescens to evade the effects of these 

antimicrobial peptides. This mechanism of resistance underscores the adaptive capacity of bacteria to survive in the face 

of selective pressure from antimicrobial agents . 

 

Moreover, the role of aminoarabinose modification in polymyxin resistance has implications for the design of new 

therapeutics to combat multidrug-resistant bacteria. Targeting the enzymes responsible for aminoarabinose biosynthesis 

or inhibiting the incorporation of aminoarabinose into lipid A could potentially reverse polymyxin resistance in S. 

marcescens and other pathogens. Future research should focus on elucidating the molecular mechanisms underlying 

aminoarabinose modification and exploring novel strategies to overcome this form of resistance. 

 

Conclusion : 

In conclusion, aminoarabinose modification of LPS plays a critical role in extreme polymyxin resistance in S. marcescens. 

Understanding the mechanisms by which bacteria develop resistance to polymyxins is essential for the development of 

effective treatment strategies against multidrug-resistant pathogens. The insights gained from this research may guide the 

design of new antimicrobial agents that target the pathways involved in LPS modification and enhance the effectiveness 

of existing antibiotics. By unraveling the intricacies of polymyxin resistance in S. marcescens, we can advance our 

knowledge of bacterial adaptation and evolution, ultimately leading to better outcomes for patients battling drug-resistant 

infections . 
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