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Research progress on the cold adaptation mechanism of
Shewanella putrefaciens
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ABSTRACT: During the low-temperature refrigeration storage process, aquatic products will be contaminated by
low-temperature specific spoilage bacteria and generate pungent odor metabolites, causing adverse sensory changes
and seriously affecting the safety of cold chain food, Shewanella putrefaciens is one of the specific putrefaciens of
various aquatic products. By analyzing the relationship between cold adaption of Shewanella putrefaciens and lipid,
cell membrane, enzyme and other factors, this paper expounded that Shewanella putrefaciens regulates and maintains
basic cell membrane fluidity and substance exchange capacity of the bacterium at low temperatures by altering fatty
acid metabolism pathways and cell membrane compositions. Cell membrane fluidity and substance exchange capacity
can reduce extracellular environmental stresses, substance exchange capacity and reduce the stress pressure of the
extracellular environment. In addition, bioactive macromolecules such as glycerol phospholipids, lysophospholipids,
and related enzymes regulate synthesis and metabolic pathways, which can affect the cold adaptive growth process of
Shewanella putrefaciens at low temperatures. The study of transcriptomics has also revealed that bacteria maintain
their cold adaptation ability through metabolic regulation in detail. Therefore, this paper summarized the multiple

cold-adaptive regulatory mechanisms of Shewanella putrefaciens, in order to provide new ideas for safeguarding the
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quality and safety of aquatic products.

KEY WORDS: Shewanella putrefaciens; cold adaptation; aquatic product; keep fresh
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Table 1 Bacterial cold acclimatization responses revealed by genomic, transcriptomic, and proteomic studies
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Exiguobacterium sibiricum NI X X? X
Nesterenkonia sp. AN1 NI NI X? X

Planococcus halocryophilus Orl X X X* Decrease
Pseudoalteromonas haloplanktis X X NI X
Pseudomonas extremaustralis X X X°¢ NI
Psychrobacter arcticus 273-4 X NI X* X
Sphingopyxis alaskensis X X x® X
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