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Table 1 Rate constants of electron transfer reactions for native and reconstituted myoglobins.

Myoglobins DACPIX Mb native Mb deutero IX Mb meso IX Mb
n” sl 23.4 + 05 9.6 + 0.2 7.1+ 02 9.4+ 02
2" 106 M sl 87+ 0.2 3.6 + 0.1 2.6+ 0.1 35+ 0.1
<)
K07 104 em sl 75+ 0.1 8.0 £ 0.1 1.8 £ 0.1 58+ 0.1
EV/ mV vs. Ag/AgCl ~35%5 ~140 £ 5 ~155 % 5 ~165 % 5
£ 104 51 0.44 £ 0.05 0.84 £ 0.05 13 £ 0.1 1.8 £ 0.1

a) The ﬁrst—order ( &1 ) and the second-order ( £2 ) rate constants for the chemical reduction of 15 uM myoglobins
with 7.5mM dithionite ( concentration are after mixing ) at 20 ( & 0.5)°C in a 100 mM Tris-HCl buffer

solution ( pH 6.5 ). The change in absorbance with time was monitored at the absorption peak of myoglobin in
the reduced form.

b) The concentration for the dithionite radical anion as an active reducing reagent was 2.7 uM using the dissociation
constant of 10 M for 7.5 mM dithionite 35,

¢) Data were obtained at an In203 electrode with the fully hydrophilic surface at 25 °C.

d) The first-order rate constants for the autoxidation at 35 °C.
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Table 2. Rate constants of electron transfer reactions for native and reconstituted myoglobins.

SW HH

Mbs native Mb- CN-E7-Mb Tet-E7-Mb native Mb CN-E7-Mb Tet-E7-Mb
k,a) /s 26+ 0.1 474 = 5.0 1.8 = 0.1 51+ 0.1 70.0 = 5.0 42 + 0.1
(163 = 5.0) (226 = 2.0)
k® /100 Mg 09+ 005 176 = 2.0 0.67 = 0.05 1.9 = 0.1 259+ 2.0 1.6 = 0.1
6.0 = 1.0 (84 = 1.0)
¢ 110* cm s 1.0+ 0.1 23+ 2 ND 8.0 0.1 25 % 2 ND @
Spin state high high low high high low
(ferric heme iron)
Sixth coordination site H>0O Vacant Tetrazolyl Im” H,O Vacant Tetrazolyl Im ”
(oxidized form) ‘
i ~130+ 5 352 ND ¥ ~140+ 5 3812 ND ¥

/mV vs. AgiAgCl

a) The first-order (%,) and the second-order (k) rate constants for the chemical reduction of 15 uM myoglobins with 7.5 mM dithionite
(concentrations are after mixing) at 20 (+ 1) *Cin a 0.1 M Tris-HCl buffer solution at pH 6.5. The change in absorbance with time was
monitored at the absorption peak of Mb in the reduced form at 434 nm. The kinetics of CN-E7-Mb showed biphasic behavior and the

rate constants obtained by the data after 20 ms for Mb(HH) or 30 ms Mb(SW) are also given in parentheses.

b) The concentration for the dithionite radical anion as an active reducing reagent was 2.7 uM using the dissociation constant of 10° M

for 7.5 mM dithionite.
¢) Data were obtained at an In203 electrode with the fully hydrophilic surface at 25 °C.
d) ND: not determined in the present study.

. ¢e) Asapredominant state. See the text.

f) Tetrazolyl imidazole of distal histidine (see Fig. 1).
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Fig. 1 Profile of myoglobin.
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Fig. 5-(b) Schematic illustration of stopped flow system.
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Fig. 7 Cyclic voltammograms of 50 uM myoglobin (upper) and
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surfaces in a B&R buffer solution (pH 6.5).
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Fig. 9-(a) Cyclic voltammograms of ca 100 uM (——) hemin, (——) monoazahemin

and (——) diazahemin in methanol containing 0.1 M NaClO4 at a scan rate of 1V s-1.
monoaza-Mb native Mh diaza-Mb
EV =180 mV EV =—140mV  E® =135 mV

Fig. 9-(b) Cyclic voltammograms of ca 50 uM (——) native, ( ——) monoazahemin
and (——) diazahemin reconstituted myoglobin in 50 mM bis-Tris buffer solution

(pH 6.5) at a scan rate of 20 mV s-1.
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Fig. 11-(a) UV-visible spectra of 50 uM diacethylheme, protoheme IX,
deuteroheme IX and mesoheme IX in a methanol containing 0.1 M
NaClO4 using a 0.1 cm cell. ‘
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Fig. 11-(b) The pK3 values of diacethylheme IX, protoheme IX,
deuteroheme IX and mesoheme IX.



(—-—-—m— DACPTX Mb
nattve Ab

e Jetitero IN Ab

e €S0 IX NMb

(a)

[ 6]/105 deg cm? dmol-!

-1.0 : : : -
250 300 350 400 450 500
Wavelength / nm
1.5
(b ) [‘\
3 /
=
]
E
Q
LN
3
=
‘10 1 Il 1 L
250 300 350 400 450 500

Wavelength / nm

Fig. 12 CD spectra of 20 pM native myoglobin, diacethylheme IX,
deuteroheme IX and mesoheme IX reconstituted myoglobins in a 10 mM
Tris-HCI buffer solution ( pH 6.5 ) using a 0.5 cm cell, 20 °C.

(a): oxidized forms (b ): reduced forms
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