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Creation of New Artificial Metalloenzyme by using the intrinsic
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We have isolated one of the monomeric subunits as well as the hexameric assembly of
swimming crab Portunus trituberculatus and attempted to convert them to monooxygenase
by applying the above—mentioned sysetm. We also tried to develop a metallo—PB-lactamase
to construct a new artificial dinuclear metalloenzymes as a metal-binding platform.
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Figure 1. (A) Native PAGE; lane 1 ~ 5: isolated hemocyanin
subunits I ~ V, respectively, lane 6: hexameric hemocyanin. (B)
Time courses of O, consumption observed in the
monooxygenase reaction of p-cresol (12 mM) by the
hemocyanin subunits (Il ~ V) and the hexamer (26 mM based
on the (u—n?, n2-peroxo)dicopper(Il) unit) in a borate buffer
containing urea (3 M) at pH 9.0.

HEETEUX)T=0500 Y 3K & B
L., w0 BEAIT > TRIEY 2 B0 bR,
RIZ pH 9.5 DOFEFEHRIZ IR 2 N L CTERE
%, AT WD T D NTAEYT =
VOFBEEIR I~V BXO6 BIKAEHEE - K

WLz (Figure 1A), oK 7a=y
h& 6 EIRDIESNATHIRIL A7 b VRE
BAToEZ A, WIS 338 nm & 580 nm
(-~ VA Y T RRIDREIC N5
WK ZFH, ZhbDO~NETT =20
oxy fRE& L CHEfSN-Z L 2R LIz, £
22D UV F VRT3 M DRBEEE T, B
K FETHEBMZEICHEET D ENEN
AR A 7 S VR0 MR A
~v (CD) ORIENS DT,
WRIZHEYTa=y hE 6 BIEDE ) A F
7 —BIEEIZ DWW T, BEREMm A VTR
it L7z (Figure 1B), BUGEEHR O WE TP LD
FE (p-cresol) OUHNZ LV ELL BT 5
M, ENFNOY T =y FB L6
®RIT, RFE G M) 2EHSELHFHITEY
E) XSS —BIERERRTHZ LA
B2 Uiz, A Cd % 4-metylcatechol D
AT HPLC CHERR L7z, AR TITE B
U RRRER A TN T WD T2, R TERA A
UINERMO T a— L EEEERR L, ¥ v
RO v, BIRIZH T 2 —
ROBPFEOND, KT 2=y NOfEE
ML 6 BEOHE LY bEmL, T, 45D
P72 = MRS G AEIEMEIE DR A S
iz, 20X ) IefliiisMEDE WX, £V 7
2=y MNEDOSAEEEDEWICERT 2 B
D EBbh s,

(A)

(B)

Me F g
o Br
oN

log(k/s™)

£
T

0 ) ‘ ‘
300 400 w::,ogeng(so/onm 700 800 5).5 0 - 0.5 1
Figure 2. (A) Spectral changes observed upon addition of
p-cresol (1.5 x 102 M) to the oxy-form of hemocyanin
monomer V (1.25 x 10° M) in 0.5 M borate buffer (pH 9.0)
containig 5 % MeOH and 3 M urea at 25 °C under Ny: 20 s
interval (Inset: First-order plot based on the absorption
change at 338 nm). (B) Hammett plot.
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Figure 3. Left: Rate dependence on substrate concentration
Wild type (circle), DI20H (square), S221H/D120G
(diamond), and S221H/D120G/P262G (triangle). Right:
UV-spectrum of S221H/D120G
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