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Table 1. Rate of oxygen consumption and the amount of
products formed

Product per
O, consumption rate, 02 COT;‘lmed,
P-450cam pmol per min per 0
species Catalase pmol of P-450cam H,0, ROH
Thr-252 - 1370* 2% 100*
- 13307 st 96
+ 1330*
+ 1300t
Ala-252 - 1100 83 6
+ 640
Val-252 - 420 45 ”
* 300
Ser-252 - 1100 15 1
+ 920

M Imai, H Shimada, Y Watanabe, Y Matsushima-Hibiya, R
Makino, H Koga, T Horiuchi, and Y Ishimura,“Uncoupling of the
cytochrome P-450cam monooxygenase reaction by a single
mutation, threonine-252 to alanine or valine: possible role of the
hydroxy amino acid in oxygen activation” Proc. Nall. Acad. Sci,
USA
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Conditions : [Pd(allyl)-apo-Frs] = 0.025 uM, [IPhNH,] = 2.5 mM, [PhB(OH),] = 2.5 mM,
[NaOH] = 4.5 mM, in 0.15 M NaCl (pH9-10) at 50 ° C for 12h.

J. Am. Chem. Soc., 130, 10512-10514 (2008)
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D.-S. Lee, et al., J. Biol. Chem. 2003, 278, 9761-9767.
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general acid-base catalyst
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D.-S. Lee, et al., J. Biol. Chem. 2003, 278, 9761-9767.
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Styrene Epoxidation Hydroxylation of Ethyl benzene

o © OH OH
AN * N * N 4 *

carbon numbers carbon numbers
148 -] C8 18 10 2= cs 61
290 — || C7 | 8 28 0 C7 68
334 | C6 ' 8 24 ce 51
317t || C5 '8 20 = cs 41
1361 ca 18 11 c4 5
500 250 0 O 50 100 40 20 0 0 50 100
Turnover / min-1 e.e./%(S) Turnover / min-1 e.e./% (R)

[ Styrene oxide [1 Phenylacetaldehyde (side product) Angew. Chem. Int. Ed., (2007)
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P4508m3 Arg47
o O,/ NADPH
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A OH
OH o)
)\/\/\/\/\/\/\/‘LOH
cH:z 0,/ NADPH ?H
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HaC™ "CH; Hsc/ﬁ\CHs ANAAAAAAAOH

C-H bond: 95-99 kcal mol!
carbon numbers oxidation rates/

min! decoy @
PECE 0 molecule

PFC9 24 + 8 FFFFFFFFFFFFFF O
PFC10 67 = 2 F OH
PFC11 40 * 4 FE FFFFFFFFFFFFFF
PFC12 25 + 6 ) . ’
PFC13 11+ 3 C-F bond: ~116 kcal mol
PFC14 0

Angew. Chem. Int. Ed., 50, 5315 (2011)
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P450BM3 OH
ﬁ ©/ Benzene
Decoy

£
f 140, o - 25
2120 N
s <« 20 ¢
S 1901 15 '8 Heme \a
"'g 80 J=
€ 60 0 o
1 1 bb L] L] L]
g 40 | E Active site in P450BM3
3] 5 &
S 20 J] =
= o
S o : : : : ) HPLC chart
o 8 9 10 11 12

Alkyl-chain length of PFCs

Reaction Conditions

1) 20 mM Tris-HCI buffer pH=7.4
2) 100 uM Dummy substrate

3) 0.5 uM P450BM3

4) 10 mM Benzene

5)

6)

Abs. at 271 nm
O
T

5 mM NADPH
Reaction time: 1Omin . S A A SN AS

6 810 12 14 16 18 20

time / min
Angew. Chem. Int. Ed., 52, 6606-6610 (2013).
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Escherichia coli
BL21(DE3) strain
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© P450BM3, Decoy molecti-:-s OH
O,, Whole-Cell, Glicose

Phenol
. Yields HO
Decoy molecule Concentration [c] FEFEFEFE
[b] [%]
[bm] PFC9
None 40+ 10 0.4 ga
PFC9 603 0.6 AN o
PFC9-Phe 190 + 30 1.9 ”Om/'\u)'\/\/\/\/
CO-Trp 170 + 20 17 °  com
C9-Phe 790 + 80 7.9 @\ KQ
C10-Phe 920 + 50 9.2 . o N0
HO A N,
C11-Phe 440 £ 20 4.4 \g/\HJ\L)
R-Ibu-Phe 1960 + 20 20 —
S-Ibu-Phe 3760 + 110 38 ©\
Z-Pro-Phe 300 + 50 3.0 f//\(
__C7-Pro-Phe 3810 + 150 38 “O\r(\

C7-Pro-Phe

[a] Reaction conditions: E. coli BL21(DE3) expressing Wild-type P450BM3
(ODggo = 6.3), decoy molecule (100 um), benzene (10 mm), Glucose (40 mm),
at 25 °C for 5 h in 110 mm phosphate buffer, pH 7.4. [b] The uncertainty is
given as the standard deviation of at least three measurements using different
batches of cell cultures. Phenol formation was determined by GC. [c] [Phenol]/
[Initial benzene] x 100. [d] Catalytic turn over rate of in vifro benzene
hydroxylation by P450BM3 previously reported.[sa’ 10l
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P450BM3, Decoy molecules OH

O,, Whole-Cell, Glicose

>

0 F
Phenol NCRFRS LF

Decoy molecule  Concentration Y|eI(?c? S O, A, ¢
[b] [%]
[bm] PFC9
None 40 + 10 0.4 9
PFC9 603 0.6 AN o
PFC9-Phe 190 + 30 1.9 N S
CO-Trp 170 + 20 17 °  coTp
C9-Phe 790 + 80 7.9 CL O
C10-Phe 920 £ 50 9.2 . o N0
HO A N
C11-Phe 440 £ 20 4.4 \g/\uJ\Q
R-lbu-Phe 1960 + 20 20 2-Pro-Phe
S-Ibu-Phe 3760 £ 110 38 ©\
Z-Pro-Phe 300 £ 50 3.0 . o f//\(
C7-Pro-Phe 3810 + 150 38 ”O\n/\HkLN)
(0]

A7 Pea P~

Benzene

Fluorescence microscopy images of Escherichia coli BL21(DE3)
treated with 10 mm substrates or 100 pm C7-Pro-Phe for 5 h.

Images are shown as an overlay of propidium iodide (red; dead cells) and SYTO-9 (green;
living cells) fluorescence. Scale bar represents 3 um.
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