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Figure S1 Structures of coproheme, MMD and heme b. The peripheral groups and pyrrole rings have
been labelled.
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Figure S2 (Left) UV-vis electronic absorption spectra and (Right) RR spectra in the high
wavenumber region of coproheme complexes of CdChdC WT and variants. In brackets the
propionate, whose corresponding H-bond is removed by mutation, is reported. The RR core-size
marker band wavenumbers are reported in pink, green, orange and violet for the 6¢HS, 5cHS, 5cQS
and 6¢LS species, respectively. In black, at the side of the UV-vis spectra, are indicated the expansion

factors applied in the 450-700 nm spectral range for better data visualization.
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Figure S3 (Left) UV-vis electronic absorption spectra and (Right) RR spectra in the high
wavenumber region of coproheme complexes upon H»O» titration of CdChdC WT and variants
complexes. In brackets the propionate, whose corresponding H-bond is removed by mutation, is
reported. The RR core-size marker band wavenumbers are reported in pink, green, orange and violet
for the 6¢HS, 5cHS, 5c¢QS and 6¢cLS species, respectively. While in blue are indicated the vinyl
vibrations (vc=c stretching modes and 8(=CH:) bending modes) and in black, at the side of the

spectrum, are indicated the expansion factors applied in the 450-700 nm spectral range for better data

visualization.



H118F coproheme H118F MMD

334 8(CRCLCq) 3g4 349
s 372 %

\a76

5(CpCaCh)

Raman Intensity

T T
300 350 400 450 300 350 400 450
Wavenumber cm™y

Figure S4: Curve-fitting analysis of the RR spectra of CdChdC H118F in complex with coproheme
(left) and MMD (right). The bands indicated in black at 320, 334, 345, and 434 cm™! in the coproheme
complex and at 319, 334, 345, and 434 cm’! in the MMD complex, are assigned to the vi7, Ye, Vs,
v22/6(Cp-Me) porphyrin modes, respectively, according to Refs [1-3]. In the H118F coproheme and
MMD complexes the bands at 363, 372, 376, 386 cm™" are assigned to p7, p2, p6, and p4 propionate
bending modes (see main text), respectively. In the H118F MMD complex the band at 415 cm™ is
assigned to the vinyl bending modes in position 2 [4]. The corresponding bandwidths are 11 and 13
cm! for the propionate and vinyl bending modes, respectively, while are within the 11-21 cm™! range

for the other porphyrin bands.



Table S1. Primers used for site-directed mutagenesis to create variants of CdChdC (vector: pD441-

NH).

Mutation

E113A catcgccecggcetgegttcaaccgeage
gctgeggttgaacgcagecgggcegatg

N115L cgcecggctgagttcctacgcagcecatctgeeg
cggcagatggctgcgtaggaactcagecgggceg

N115R gatggctgcgectgaactcagecgggegat
atcgeccggcetgagttcaggegceagecatc

HI118A ctgagttcaaccgcagcgctctgecgtegttcatta
taatgaacgacggcagagcgetgeggttgaactcag

H118F gctgagttcaaccgcagctttctgecgtegtteattat
ataatgaacgacggcagaaagctgcggttgaactcage

R139L ggtttacccgttcgtgctcagetacgattggtata
tataccaatcgtagctgagcacgaacgggtaaacc

W143F tcgtgcgeagcetacgatttctatatcatggacccacag
ctgtgggtccatgatatagaaatcgtagetgegeacga

T172A ctgacgtccgtgcaaatgeegtgeegg
ccggeacggcatttgcacggacgtcag

T205V gatctgatgcacaagatgcgttatgtcgaagecececgectg
caggcgggcttcgacataacgcatcttgtgcatcagatc

A207E gaacgtgcaggcgctcttcggtataac
cgttataccgaagagcgcctgcacgtt

R208L cgcgaacgtgcaggagggcttcggtataa
ttataccgaagccctcctgecacgttcgeg




Table S2. Summary of the integration time (in minutes) and number of averaged RR spectra as
obtained upon 404.8 nm laser excitation and reported in this work for the coproheme complexes
before and after H>O» titration of the CdChdC investigated variants. The spectra of the WT, H118A

and H118F proteins are obtained upon 406.7 nm laser excitation and reproduced from Refs.[4,5].

Variant High Wavenumber Low Wavenumber
(average/ (average/
integration time) integration time)
T205V coproheme 24 spectra/120 min. 48 spectra/240 min.
+ H20> 24 spectra/120 min. 36 spectra /180 min.
R208L coproheme 18 spectra/90 min. 36 spectra/180 min.
+ H20» 12 spectra/60 min. 12 spectra/60 min.
R139L coproheme 16 spectra/80 min. 28 spectra/140 min.
+ H20» 16 spectra/80 min. 20 spectra/100 min.
W143F coproheme 24 spectra/120 min. 36 spectra/180 min.
+ H20» 18 spectra/90 min. 36 spectra/180 min.
E113A coproheme 16 spectra/80 min. 20 spectra/100 min.
+ H202 24 spectra/120 min. 32 spectra/160 min.
N115L coproheme 20 spettri/100 min. 24 spettri/120 min.
+ H202 28 spectra/140 min. 44 spectra 220 min.
NI15R coproheme 24 spectra/120 min. 36 spectra/180 min.
+ H20» 18 spectra/90 min. 24 spectra/120 min.
W143F- coproheme 14 spectra/70 min. 16 spectra/80 min.
H118A + H20» 12 spectra/60 min. 24 spectra/120 min.
R208L- coproheme 24 spectra/120 min. 36 spectra/180 min.
H118A + H20» 12 spectra/60 min. 12 spectra/60 min.
T172A coproheme 8 spectra/40 min. 20 spectra/100 min.
+ H202 20 spectra/100 min. 24 spectra/120 min.
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