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Finding the coenzyme A binding sites and mechanism of enantioselectivity of firefly
luciferase catalyzed thioesterification reaction
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Firefly luciferase, which is very famous enzyme for bioluminescence reaction, can
The detail ca

also catalyze the enantioselective thioesterification reaction toward 2-arylpropanoic acid.

talytic mechanisms for enantioselectivity and/or a binding site of coenzyme A, however, were not disclosed
Thus in this project, we tried to find the binding site for coenzyme A and tried to explain the mechani

sm of enantioselectivity toward 2-arylpropanoic acid. Finally we achieved to find some important residues
for identifying of substrate chirality.
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position substitution | Relative activity (%)
R-form S-form
WT 100 100
No.1 S 20 <0.01
D 12 233
A 1 <0.01
No.2 S 40 233
R 4 <0.01
No.3 A 32 <0.01
V 4 <0.01
R <0.01 <0.01
No.4 \Y 60 <0.01
N 16 233
No.5 F 116 33
L 80 133
No.6 S 20 <0.01
A 16 <0.01
P 8 <0.01
G 4 <0.01
No.7 P 4 <0.01
No.8 M 32 <0.01
Vv 28 <0.01
L 12 <0.01
D 4 <0.01
No.9 W 440 168
F 272 150
S 268 <0.01
L 32 <0.01
G 24 200

Specific activity: R-ketoprofen (25 nmpl/min/mg),
S-ketoprofen (0.3 nmol/min/mg)
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Specific activity [nmol/min/mg]

Luciferase (R)-ketoprofen  (5)-ketoprofen R i
PmL_WT 121 0.5 23
PmL_I350F 9.0 0.2 10
PmL_M397S 74 2.6 S
s ;
HpL_WT <0.01 <0.01
HpL_F351I <0.01 <0.01
HplL_5398M S <0.01 > 100
:—ﬁﬂﬁi;—ss%m 5.0 <0.01 > 100

Kinetic parameter for (R)-ketoprofen

Keat Kin keot/ Ko | [NM]
[s1] [mM] [st=mM1]
0.052 0.04
+0.0012 +0.004 1.2 351
0.049 0.11
+0.0024 +0.016 045 356
0.046 0.09
h 553
+0.0036 +0.018 L
0.029 0.11
+0.0004 +0.009 026 556
567
567
0.037 0.01
h 569
+0.0008 +0.003 LET
0.047 0.04
1.2 566

10.0012 +0.007
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