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GENET IC  C IRCUITS  FOR DETECT ION AN D QUANTIF ICATION OF  PHENOLS AND H 2O 2

Dose response  curves
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QUANTIF ICATION OF  OX IDAT IVE  ENZYMATIC  REACT IONS INS IDE  L IV ING CELLS

OH

+

dmpR gfp

+ H2O2

oxyR rfp

F low cytometr ic ana lys is

S imul taneous  detec t ion  o f  the  hydroxy la t ion  product  
and H 2O 2 generated  by  a  P450 monooxygenase

P450 
BM3

NADPH Ox.1

(μmolcof.μmolP450
-1 min-1)

iTOF2

(μmolprod. μmolP450
-1 min-1)

Coupling 
(%)

WT 24 ± 1 n.d. 10 %

M3 255 ± 89 140 50 %
1 NADPH depletion monitored via absorbance at 340 nm
2 Product formation via gas chromatography

Moni tor ing  o f  ox idase  ac t iv i ty  us ing  OxyR
biosensor  for  H 2O 2
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In  v i t ro  character i za t ion  o f  to luene hydroxy lases   

PcAOX
KM

(mM)
kcat

(s-1)
KM/kcat

(M−1 s−1)

WT n.d. 0.2b n.d.

F101S 580 3 5

a Values obtained using the HRP-coupled assay in 50 mM potassium phosphate, pH 7.5
b kobs at 2 M substrate

S teady-s ta te  k inet ic  parameters a for  PcAOX

Circu i t  arch i tec ture
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