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Chemical structures of common organophosphorus compounds.
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Table 1.

Kinetic parameters of various organophosphorus hydrolases against paraoxon

Enzymes kcat/(s’l) Ky/(mmol/L) ke Ky/mol/(L-s) References
Pseudomonas diminuta PTE 2100.00 0.200 4.0x10’ [1]
Pseudomonas sp. WBC-3 MPH ¢ 37.10 0.037 9.9x10° [5]
Mammalian PON1 4.80 0.800 5.8x10° [16]
Sulfolobus solfataricus SsoPox 0.24 0.060 4.0x10° [17]
Sulfolobus acidocaldarius SacPox n.d. n.d. 9.0x10? [18]
Deinococcus radiodurans Dr0930 0.07 1.400 0.83 [19]

¢ Methyl parathion was used as the substrate.
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Figure 2.

Schematic illustration of the whole-cell biosensor for detecting organophosphorus compounds (A) and

the high throughput screening of single cells using droplet microfluidics (B).
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Figure 3. The hierarchy of amino acid residues in the
PoOPHM, structure. The core region (<8 A), the
mantle region (8—15 A), and the surface region (> 15 A)
are shown in red, blue and green, respectively.
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Abstract: Organophosphorus compounds are highly toxic chemicals and widely used as insecticides, plasticizers
and flame retardants. Due to the difficulty of degradation these toxic chemicals have gradually accumulated in
agricultural products, waters and soils, raising serious public concerns regarding health, environment and food
safety. The enzymatic degradation of organophosphorus compounds is highly efficient and environmental friendly,
which is the current research hotspot. This paper reviewed recent advances in discovery, engineering and
applications of organophosphorus hydrolases, and highlighted the current challenges and the future research
directions with the aim to provide an insight into the biodegradation of organophosphorus compounds.
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