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Phosphotriesterase (PTE) is a well-studied naturally occurring 

enzymes capable of degrading and detoxifying 

organophosphates. Detailed kinetic analysis of the wild-type 

enzyme has shown a decreased activity in extreme environments 

such as high temperatures, low pH and in the presence of 

organic solvents. An enzyme which is functional in these 

environments has a great potential for bioremediation and anti-

terrorism applications. Here we describe the residue specific 

incorporation of p-fluorophenylalanine into PTE and the effects 

on its thermostability and thermoactivity. .

In vivo Residue-Specific Incorporation

Our goal was to incorporate fluorinated amino acids into 
PTE to determine their effect on stability and/or activity
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Conclusion

CD Analysis of S5PTE and pffS5PTE

Kinetics of S5PTE and pffS5PTE

 We were able to successfully express and 
purify S5PTE and pffS5PTE

 pffS5PTE appears to have enhanced 
thermoactivity over the non-fluorinated enzyme 

 There is an effect on secondary structure as
well as kinetics. Although there is a loss in affinity 
(Km) for the substrate, a higher Kcat and higher 
catalytic activity is observed when S5PTE is 
fluorinated.
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SDS-PAGE analysis of PTE expression 
in the presence of PFF
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p-fluorophenylalanine (PFF)

35 kDa

Residual Activity of S5PTE +/- PFF

Purification of S5PTE and pffS5PTE
 PT E03 190 9:1 0_UV  pf fPTE03 19 09 :1 0_ UV  PTE0 31 909 :10 _Lo gb oo k
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Red trace pffS5PTE
Blue trace S5PTE
Approximately 10 X more wt 
protein than fluorinated

35 kDa

10mM Na Phosphate
pH 8.0, 25°C

Km (µM-1) Kcat (sec -1) kcat/Km (uM-1

sec -1)

S5PTE 0.15 +/- 0.034 1.12 +/- 0.58 7.40 +/- 0.82

pffS5PTE 0.83 +/- 0.068 15.36 +/- 0.23 18.54 +/- 0.37

S5PTE pffPTE

 Absorbs at 
405 nm

No of Phe residues: 15

Theoretical Model of S5PTE  unfolding
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