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Figure S1. 4.2-K/0-mT Mossbauer spectrum of a sample containing the Mn'"/Fe'" cofactor of Ct
RNR-R2 (vertical bars).
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The sample was prepared as previously described (ref.22) to maximize the yield of the cofactor
and minimize the formation of catalytically inactive Fe," " clusters. The solid red and blue
spectra are simulations of the Fe,"" and Mn"'/Fe"" components, respectively, using parameters
provided in Table S 2.1. The solid black line is the sum of the red and blue spectra. The ratio of
Mn'V/Fe™ to Fe,"™is ~ 6.5:1, a yield comparable to the best preparations of the Mn'"/Fe"
cofactor in vitro.

Table S1. Mossbauer parameters used to simulate spectra in Figure S1.

Parameter Mn'Y/Fe™ Fezm/III
4 (mm/s) 0.52 0.50
AEq (mm/s) 1.35 0.80
Rel. Area (%) 85 15
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Figure S2. 4.2-K/53-mT Mossbauer spectrum of the Mn/Fe-Ct RNR-R2 used in this study.
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The spectrum (black vertical bars), acquired over a wider range of Doppler velocities reveals a
minor contribution from the Mn"/Fe' cluster. This S=1/2 cluster exhibits a broad, magnetically
split spectrum (see absorption intensities at ~ +4 and -4 mm/s) with the addition of a small
externally applied magnetic field. Based on the experimental “reference” spectrum (solid green
line) of a sample prepared to contain only the Mn"/Fe" cluster, the contribution of this
component to the spectrum is estimated to be 7-10%.
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Figure S3. Simulated NRVS spectra for different structures of Mn'VFe'" intermediate. Core
structures are shown as an inset for each spectrum.
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Figure S4. MCD spectra on Mn' Fe'" intermediate with different temperatures and fields
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Figure S5. Room temperature /Low temperature absorption (upper) and CD (lower) spectra of

the Mn'VFe'" intermediate
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Figure S6. MCD spectra of Fe'"'Fe'" Ct RNR control
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Figure S7. (a) crystal and computational structure of [Mn""(u-0);Mn"™ (OAc)(Tpen)]’" model
complex (MnTpen) used; (b) ligand to metal CT to Mn'" site comparison between experimental
observation and TD DFT calculation; and (c) spectroscopic and experimental d-d transitions for
Mn"" and Mn"". (Adapted and modified from reference 53)
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Figure S8-1. Structure of (a) bis-p-oxo Fe'"Fe™ model complex ([Fex(-0)2(6TLA),]¥); and (b)
p-oxo, p-hydroxo Fe"Fe model complex ([Fea(u-O)(u-OH)(6TLA),]>). Adapted from ref 54-

56
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Figure S8-2. (a) experimental Abs data on Fe''-(u-O),-Fe' & Fe™-(u-0O, p-OH)-Fe™ model
complex (from S8-1); (b) TD DFT of Fe''-(u-0),-Fe" & Fe''-(u-0, p-OH)-Fe model complex;
(c) comparison between experimental Abs and calculated TD DFT energy. Adapted and
modified from reference 56.
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Figure S9. Gaussian broadened TD DFT calculation for p-oxo to Fe'"' CT transitions (first 40
transitions) of (a) GaFe structure with terminal OH on Ga

water on Ga . Both have p-oxo, p-hydroxo bridges.
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$10. Structure used for Mn' Fe'"' TD DFT computation

(a) Mn"YGa'" active site with terminal OH on Mn"", u-O, p -OH bridges
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(b) Ga"'Fe"" active site with terminal OH on Ga'", p1 -O, p -OH bridges
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(c) Mn" Ga" active site with terminal H,O on Mn"", p -O, p -OH bridges
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(d) Ga"'Fe" active site with terminal H,O on Ga"", p1 -O, p -OH bridges
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.36896800
.11593000
.51171300
.24707200
.32283700
.14737500
.58223400
.49996600
.42498800
.57401000
.42830300
.14600700
.20147600
.78401000
.46300100
.88699000
.61312400
.04868900
.35027900
.29922700
.65305200
.12150400
.50177300
.40063800
.32215300
.33460900
.20518500
.21218000
.38766800
.28628600
.39790100
.00623800
.17892600
.98408100
.36237600
.45944700
.23478300
.23740400
.87342700
.45309900
.61478800
.96018400
.62265900
.96026400
.30878300
.59559900
.05328100
.59382300
.28000500
.82090300
.31349300
.54018400
.86649800
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-2.83891500
-5.93669700
-4.88827200
-5.07681100
-4.72651800
-0.64863900
.24616700
0.08779800
1.52690800
0.54363900
2.29449800
0.37811600
0

1

1

TOm@mmOOoOm T oD T Inom
|
N

.73668000
.57405900
.33267866

(]
4]

.15070900
.83469800
.56588300
.64548200
.28658200
.97126500
.02511500
.75605900
.16108400
.48224500
.88150900
.28081900
.76840900
.08389600
.02029254

Full reference on Gaussian 09 Software package

.07845100
.62222800
.34859400
.40888100
.36541800
.10662700
.15274900
.69243700
.89427400
.16373800
.86124100
.58459400
.36703300
.31419700
.46333934

Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A_;
Cheeseman, J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.;
Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.;
Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven,
T.; Montgomery, Jr., J. A.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K.
N.; Staroverov, V. N.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; Iyengar,

S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E.; Cross, J. B.; Bakken, V_;

Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli,

C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.;

Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.;
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