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Table II.": Fe—=O—Fe Modes {n Protains and Model Ccnnpmn:r.d's‘z
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.
v (Fe—O;-l'e) v (Fe—0-Fe)
A . S S T8 S as &
Sample ,:';-.‘.. ST . S
g . . 0-16 [a0-18] {aD} ~-:_  0-16 [a0-18].
Oxyhemery thrin? .. 486 [-14] (+4} ° - 753 (-37]
Aztdomethemerychrtn’ . 507 [-14] (0} ©  768. [-35]
Riboaucleotide . B g - . o . s -
teductase® . 492 . [-13] {43} 756" [-25]
i) oy d £ -
Fe)0(Ac), (HBpz,), L o 751 [-30] ..
3 - 4+ . L. oo . R i
[FGZO(phen)a(HZO)Z]”' _.""_.,3.9_5.. {-51 ‘. _. 827 . _[_-'39.]

%Peak frequencies and . igotope shifts in em” !, bIaotope shifts with
18-0 {n bridge largar than {n Figure 4 due to moras complete {sotope
replacement (16). “Protain B2, radical-free form (22). 9Tribridged
cluster with tris(l-pyrazolyl)borata capping ligands (31). ©Mono-
bridged cluster with 1, 10-phenanthroline and aquo ligands (32).
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—> PyeTic op Linucleeidio —oxo F2NZL

l Protein AEq n . Fe-O,Nb Fe-Feb
(mumys) (carl) A) (A)
metHrN3 (37,38,28) 1.91 1.78; 2.24c "¥i3igi5c
(31) 1.76, 2.10 3.20
(33) 1.80, 2.13 3.19
— (32 1.80, 215  (3.49)
l Jeke 0¢u»~ métmyoHrN3 (30) 179, 2166 3.29¢
" metHr (37,38,34) 1.57 -13400 ’
/mm% . oxyHr (37:38,34,32) 1.92, 1.00  -770) 1.83, 2.16 (3.57)
s metHrCl (38) 2.04
. metHrOH (32) 1.82, 215 (3.54)
l Pl semimetHrN3 (36,33) ] 200NMR)  1.87, 2.14 3.44
. deoxyHr (38,36,47) 2.7 -I382GN)  2.02,2.044  (3.13)
(2, Bee, /d, ed ) (43) -25+13(MCD) _
H ACS 47“7’”\!""“ Ribonucleotide reductase _
. nadve (69,60,33,62,69) 1.66, 2.45 -108(x) " 1.79, 2.06 3.22
el Vel 372 (63) - 1,78, 2.04 3.26¢
radical free (69,33,62) 1.66, 2.45 1.78, 2.06 3.19
P /60 ' -
l rple aci
Uf, (92) 1.65, 2.12 .
Uf,-P; (90,82) 1.02, 1.38 o 196,2.10d | 3.240.1
Ufe (92,81,82) 1.78,2.63  -100NMR)  2.02,2.13¢  3.18
_-7(EPR)
Uf-P; (90) 0.78, 2.76
BSPAP,-P; (73,92) <-15000) 198,2.13¢ 301
BSPAP; (73) -5(EPR)

2] values obtained by fits to variable temperaturs data obtained by technique
indicated. X} denotes a room temperature Evans susceptibility measurement.

PUnless noted otherwise, structural parameters are obtained from EXAFS
measurements; the shorter distance corresponds to the shortest Fe-O bond and the
longer value to the average of 5 longer Fe-O and Fe-N distances, VYalues in
parentheses arc considered questionable, : -

©X-ray crystallography. The listed bond lengths were refined without restraints,
dThe distances corresponds to 3 Fe-O and 3 Fe-N distances per iron.
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Table L. Comparison of Structural and § pectroscopic Parameters
' of Bmucl:ar Iron Complcxcs )
Complex ..-. IFe-yt-O(R) ® Thawps J&  Ref
' R cK> & @l (@
Fe(ILI)-Fe (1) . : : SR
[(FBpz3Fe)20(0Ac)2] 1.784 . 3.146 - 1.60 - ..-121 5
(HBpz3Fc)20(02CH)2] 1.781.-  3.168 : L 5
[(tacnFe)y20(QAcKI+H , 1.781 3.063 1.72 . 6
4 {Me3tacnFe)y,O(QACc) ]+ 1.800 3.12 .1.50 -119 8
[tbpnFe; O(OAc)hl2* - 1.794 3.129 1.27 -1206 9
[(HBpz3Fe)20(02P(OPh)2)] - - 1.808 - .. 3.337.. .98 .13
[(HBpz3Fe, OH(OAc)I+ .1956 :.3439. . 025 ..-17. .18:
[Fo(S-Mc-EXTA)OAckl- 2008~ 3442 - 058 .- -16° 19,
Fe(IX)-Fe(Il) - B R
[Me3tacnFey,OH(OAc) I+ 1.987 3 32 +2.83 -13 8
Fe(ID)-Fe(11I) .
[Fea(5-Me-HXT. A)(OA:)Q_]?-' . -5¢ Wi
(Fea(bbmp)(OBz)2)2* . -5 24
[Fea(bpmp)(OPr)o] 2+ 1.943 3.365 _ 22
2.090

8Dectermined from fits of variable temperature sohd state magunetic susceptibility
data, unless otherwise noted.

bJ not determined for this complex but for a related complex.

CEstimated from tcmpcramm dependence of NMR isotmpu: shifts
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Flgure 1. Intracomplex ET between cytochrome ¢ reduced by photo-
gencrated flavin semiquinone and native CcO. Native bovine CcO (20
#M) and 20 uM bovine cytochrome ¢ were added in 5 mM Tris buffer
at pH 7.4 containing | mM EDTA, 0.1% lauryl maltoside; 100 uM
§-DRF, and 100 mM KCI. The sample cuvette was degassed and sub-
Jected to a N, dye laser (BBQ at 390 nm) flash. The signals are sums
of four Mlashes normalized to one, (A) Reduction of cytochrome ¢ by

Figure 2. Intracomplex ET between cytochrome ¢ reduced by photo-
generated flavin semiquinone and Cu,-depleted CcO. The experimental
conditions are identical with these in Figure 1. Solid curves depict
double-exponential fits to the data. : i’

3 :I:;i;a“miQuinonc and reoxidation of ferrocytochrome ¢ were followed L —p,)}, /Oa. : % ]— 74 W! ﬂ N Z—/'&.)
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Figure 3. Kinetics of ET between ferrecytechrome ¢ and CcO at various
CcO concentrations and an ionic strength of 110 mM. The reaction
conditions are as shown in Figure 1, and the concentration of cytochrome
c is unchanged as the concentration of CcO is varied. The pscudo-
first-order rate constants for the reduction of cytochrome a during the
fast phasc arc plotted as a function of the concentration of ZcQ. The
solid curves represeat the best fits of the data to eq 3.
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TABLE I: Sammary of Intracomplex Electron-Transfer Rates Using
Different Photoreduction Techniques

‘ntracomplex, second-order
electron-wransfer rate constant,
photoreduction system rate, 57 Mslisi!
5-DRE/EDTA? 1470 1.47 X 107 (6)*
5-DRF/EDTA 2580 14 XEI0L (T
(740) (3.7 %410
Ru-bpyd® cytochrome ¢ 46° 0.3 x 107 (8)
labeled at Lys-13
Ru-bpyd cytochrome ¢ 200° 13 X 107 (8)
labeled at Lys-27
Ru-bpyd cytochrome ¢ 123% 0.8 x 107 (8)
labeied at Lys-72
uroparphyrin/NADH 1836° 1.19 x 10
(this work)®

«Calculated using K, of 5.0 X 10* M™ determined in refs 6 and 7.
Solution jonic strength for these measuremeants: 110 mM. * Calculated
using X, of 65 X 10* M~ determined in this work. Tonic strength for
these measarcmeants: 200 mM. Values in parentheses refer to intra-
complex clectron-transfer rates between cytochrome ¢ and Cu,-deplet-
ed CcO. ‘Rutheaium bipyridine. 4 5-Deazariboflavin/cthylenedi-
aminetetraacetic acid, .
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