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ABSTRACT: Various risk factors in food pose significant threats to its safety. Developing biosensors for rapid
detection of these risk factors is crucial to ensure food safety. Phage M13 is a virus that specifically recognizes and
infects Escherichia coli. Compared to antibodies, functional nucleic acids, molecular imprinted polymers, and other
recognition elements, phages are easier to obtain, naturally stable, and well tolerated. M13 phages can be
functionalized through genetic or chemical modifications, providing them with dual functions of biometric
recognition and signal transmission. These modified phages can be used to construct various biosensor platforms.
Such platforms offer simple operation, short detection times, good specificity, and high sensitivity, making them

valuable in food safety detection. This paper reviewed the functionalization methods of M13 bacteriophage and
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presented the latest research progress (from 2019 to the present) on using functionalized M13 phage to detect various

risk factors, such as foodborne pathogenic microorganisms, fungal spores, allergens, mycotoxins, and pesticide

residues, in food samples. The paper also discussed the development trends of functional phages, represented by M13

phage, in the field of food safety. This paper will provide theoretical reference for expanding the application of M13

phage in the field of food safety.
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Table 1 Application of functionalized M13 phage in food detection
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P8 &[] TRHEER AR ARy 40 pmol/L =R [18]
ShFeEEI P8 AFB, b2kt 0.006 ng/mL Tk, FORFNHERY [66]
i P8 M HEALPQ) SERS 0.1 pg/em’ R [19]
P8 I M £ b kot 0.067 ng/mL IR [20]
P8 EHH BTV TR ek <10 CFU/mL Bt R EEREA [40]
M13 WA SERRTR (=) ST 14 ng/mL K [21]
BRIENIR OTA BICHUR 5.39 pg/mL ok [65]
P8 &M ZEN b2kt 4.3 pg/mL FoK [22]
g; 3-BIENIR KIGHF K12 Ak Ak 14 CFU/mL K [54]
P3 [ S aureus SERS 10 CFU/mL BTN [49]
M13 BB AR AL FIAFFTE K12 et s HT 45 CFU/mL R [23]
AKFTHE IFi AL DON LR 13.67 pg/mL E® N [64]
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Fig.1 Gene modification strategy of M13 phage
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Fig.4 Principle of detecting DON using M13 bacteriophage based on thiol functionalization
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