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Supplemental Figure S1 Stability of the NwCld dimer at different salt concentrations. The
curves depict the absorbance (280 nm) trace of NwCld eluting from a Superdex 75 10/300

column at different salt concentrations. Arrowheads indicate the expected elution volume of
an NwCld monomer. This elution volume was calculated based on the column calibration at

the respective salt concentration.



Supplemental Figure S2 (Mlynek et al.)
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Supplemental Figure S2 Environment of the catalytically important arginine residue as
found in the structures of (a) dimeric NwCld, (b) pentameric NdCld, and (c) hexameric
AoCld. The NwCld structure represents the enzyme in its native state, as a water molecule
(Wat108) was found to coordinate with the heme iron (panel a). Instead of water, imidazole
(IMD) and thiocyanate (SCN) are bound to the heme iron of NdCId (panel b) and AoCld
(panel c), respectively. In the case of NdCld, water molecules that stabilize the arginine
residue in the native enzyme were replaced by ethylene glycol (EDO) from the cryo solution.
Carbon atoms are depicted in green, cyan, and magenta. Oxygen and nitrogen atoms are
shown in red and blue, respectively. Water molecules are shown as spheres in green (panel a),
cyan (panel b), and magenta (panel ¢). Heme irons are shown as orange spheres. (d) Overlay

of the three structures.
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Supplemental Figure S3 Electrostatic surface representation of the NwCld holoenzyme. The
solvent-accessible surface of the NwCld dimer is colored according to its electrostatic
potential (blue for positive, red for negative). Hemes are presented as orange stick models.

The orientation of the structure is the same as in Fig. 4a in the main text.
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Supplemental Figure S4 Specific activities of NwClId at different temperatures (a) or pH
values (b). Experiments were carried out with starting substrate concentrations of 1 mM
NaClO,. One unit (U) is defined as the amount of CI" produced per minute (umol/min). Data
points represent mean values from triplicate experiments. Error bars depict standard

deviations.
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Supplemental Figure S5 Structure-based amino acid sequence alignment of lineage Il Clds
(first block of 15 sequences), lineage I Clds (next block of 12 sequences), and Cld-like
proteins (remaining six sequences). Names printed in red represent proteins whose structures
have been determined and which were used to define the shown alignment. Residues that are
conserved in all Clds and Cld-like proteins are colored red. The signature residues, which are
conserved only in lineage | and Il Clds, are shown in green or cyan (the catalytically
important arginine). The published lineage I Cld sequences from D. chlorophilus, P. sp. PK,
D. sp. LT-1, D. sp. WD, and P. chloritidismutans are short due to the PCR primers that were
used for cld gene amplification (1, 2). Therefore, the conservation of residue Glul67 and
Arg127 (only P. chloritidismutans) (NwCld numbering) cannot be verified for these enzymes.
Residues marked in yellow are conserved in most lineage Il Clds and are involved in the
formation of salt bridges at the dimer interface. Note that one of these residues (Asp134) lacks
a homolog in lineage I Clds and the other Cld-like proteins, and probably is vital for dimer
formation in lineage Il Clds. Please refer to Fig. 2 in the main text for sequence accession

numbers.
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