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TABLE S1

Spin-quantification of the signal intensity of the [3Fe4S] and Ni,-B center in Re H16 dimer in

different preparations, obtained by double integration of the spectra.

Preparation [3Fe4S]" Ni-B
_ HIOWT 0.8 0.13
mainly narrow signal
1.82 0.26
_HI6WT 1.47 035
mixed narrow / split signal
1.21 0.32

* The quantification refers to the complete [3Fe4S] -signal (“narrow” plus “split” signal)

® The amount of Ni,-B is within the experimental error in agreement with the FTIR data

TABLE S2

EPR-detected paramagnetic centers in Re H16 (this work) compared with those from other [NiFe]

hydrogenases and known or postulated magnetic interactions between these centers

Organism Re H16 Rm CH34 ReH160ld | A. aeolicus A. vinosum Dv Miyazaki
(this work) (39) work (38) (62) (7;63;64) F (18)
[FeS] split split split split split unsplit
clusters [3Fe4S]" [3Fe4S]" [3Fe4S]” [3Fe4S]" [3Fe4S] [3Fe4S]"
coupled coupled coupled coupled coupled coupled
[4Fe4S]"" [4Fe4S]" [4Fe4S]"" [4Fe4S]" [4Fe4S]"" [4Fe4S]""
paramagnetic | Ni-B, Ni,-C, | Ni-B, Ni,-C, Ni(IID) Ni-B, Ni,-A, Ni-B, | Ni,-A, Ni,-B,
Ni states Ni,-L Ni,-L (Ni-B) Ni,-C Ni,-C, Ni,-L Ni,-C, Ni,-L
[3Fe4S]" + Ni,-B + [3Fe4S]" +
XY [3Fe4S]" ) ) xP) )
magnetic Very weak Ni,-C/Ni,-L Ni,-C + Ni,-C + Ni,-C +
interactions | X ¥4 Nj-B | + [3Fe4S]’ ) [4Fe4S]"" [4Fe4S]"" [4Fe4S]""
[3Fed4S]°+ | [4Fe4S]" + | [4Fe4S]' + | [4Fe4S]" + | [4Fe4S]" + [4FedS]" +
[4Fe4S]" [4Fe4S]" [4Fe4S]" [4Fe4S]" [4Fe4S]" [4Fe4S]"

D X0 s postulated to be a proximal high potential [4Fe4S]*" cluster or a yet unknown additional high potential
paramagnetic species (e.g. Fe'") in the proximity of the proximal cluster.

P Ni,-B, or a proximal [4Fe4S]*" cluster or an additional Fe** were discussed as origin of X°*.
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Figure S1: EPR spectra of solubilized dimeric MBH. Redox potentials had been adjusted in the
samples, prior to freezing (see main paper).

(a) treated with DCIP, showing more “split” [3Fe4S]" signal, T = 20 K; (b) as isolated, showing
superimposed narrow and “split” [3Fe4S]" signal, T = 20 K; (c) as isolated, T = 60 K, showing
only Ni,-B; (d) treated with mercapto-EtOH, showing reduced “split” [3Fe4S]" signal intensities; T
=20 K; (e) treated with argon, T = 20 K; (f) treated with argon, T = 80 K, showing strong Ni,-B
signals.

Signals of Ni,-B are only pronounced at higher temperatures (80 K) when the additional
paramagnetic center, which gives rise to the “split” [3Fe4S]" signal, is reduced (trace f).
Experimental conditions: 1 mW microwave power; microwave frequency 9.56 GHz; 1 mT
modulation amplitude, 12.5 kHz modulation frequency.
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Figure S2: EPR spectra of inner membrane preparations from Re H16 at T = 20 K. The signal
intensity is normalized to the g = 6 signal at 1100 Gauss, which might result from a heme-
containing protein.

(a) as-isolated inner membrane containing the wild-type MBH trimer

(b) as-isolated membranes lacking MBH due to a genetic deletion of the gene hoxG for the MBH
large subunit
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Figure S3 FTIR spectra of the Re MBH, oxidized (as isolated) enzyme (a), the Hp-reduced samples
(1 bar Hy) (b) ,and, the corresponding difference spectra (H,-reduced minus oxidized) (c) at pH 8.
Definition of the symbols: A (red): Ni,-S; # (blue): Ni-B; o: Ni,,-S; ®: Ni;,-S (only 20% active);

* (green): Ni,-C; e (green): Ni,-SR; * (red): Ni,-SR’; # (yellow): Ni,-SR”’
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Figure S4 Amino acid sequence alignment of the small subunits of aerobic and anaerobic [NiFe]
hydrogenases. The cysteine and histidine residues involved in coordination of the proximal (P),
medial (M) and distal (D) iron-sulfur clusters are highlighted in red and green. Additional cysteine
residues that are in close proximity to the proximal [4Fe4S] cluster are shown in green. The grey
shaded signal sequences are cleaved off during the process of Tat-mediated membrane
translocation. The blue regions are involved in the connection of the hydrogenase small subunit to
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the membrane-integral cytochrome b. These amino acid stretches are absent in the periplasmic
hydrogenases from Desulfovibrio/Desulfomicrobium species that interact with c-type cytochromes.
Strain abbreviations (database accession numbers of the protein sequences are given in brackets):
Ral_eut, Ralstonia eutropha H16 (NP_942643); Alc_hyd, Alcaligenes hydrogenophilus M50
(P33375); Ral _met, Ralstonia metallidurans CH34 (YP_583452); Rho_cap, Rhodobacter
capsulatus (CAA31869); Rhi_leg, Rhizobium leguminosarum (P18637); Bra_jap, Bradyrhizobium
Jjaponicum (P12635); Thi_ros, Thiocapsa roseopersicina (AAA27409); Aqu_aeo, Aquifex aeolicus
VFS5 (NP_213454); Esc_col, Escherichia coli K12 (NP_415491, BAE77058); All vin,
Allochromatium vinosum (AAU93828); Des_gig, Desulfovibrio gigas (P12943); Des_vul,

Desulfovibrio vulgaris "Miyazaki F' (YP_002434696); Des_bac, Desulfomicrobium baculatum
(P13063).



