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S1. Primers for site-directed mutagenesis

The primers used for site-directed mutagenesis are presented in Table S1.

Table S1. Sequence of the primers used for site-directed mutagenesis.

ME2A Forward TCCTGGCGCGAAACAGTTGGCGGATTACGACATTAAGCIT
Reverse AAGCTTAATGTCGTAATCCGCCAACTGTTTCGCGCCAGGA
MI25A Forward TGAATGGGTGATGCAGTATGAAACTGAGCCACCACCGCGT
Reverse ACGCGTTGGTGGCGCAGTTTCATACTGCATCACCCATTCA
H134A Forward ACGCGTTATACCGCGCTAGCCTGGGCGGGT
Reverse ACCCGCCCAGGCTAGCGCGGTATAACGCGT
C59ACE2A Forward CTC CGC GAA AAA GGA GCC GACTAT GCC CAC ACG CCT TCG GC
Reverse GC CGA AGG CGT GTG GGC ATA GTC GGC TCC TTIT TTC GCG GAG

S2. Primary sequence alignment and structural model

NT Hermne
MEMY SRTTATGLAGVATCY LGLSG YVWYHDNKRSKQADVQASA—-VSENNKYLGFLREKGCDYCHT PS AELPAYY YIP GAKQLMD YDIKLGYKSFNLEAVRAALLANKP ¥ SQSDLNK TEW

MEMY SRTTATGLAGVATCY LGLSG YVWYHDNKRSKQADVQASA—-VSENNKYLGFLREKGCDYCHT PS AELPAYY YIP GAKQLMD YDIKLGYKSFNLEAVRAALLADKP ¥ SQSDLNK TEW
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P Heme
VMOYETHMPPTEYTALHWAGKY SDEERAE ILAWI AKQORAEYYASN-DTAPEHRNEP VQP TP QKLP TDAQKVALGFALYHDPRLS ADSTISCAHCHATNAGGYDGRKT S IGYGGAVGPTHAP
VMQYETHMPPTRYTATHWAGKY SDEERAE TLAWT AKQRAEYYASH-DTAPEHRNEP VQP TP QKLP TDAQKVATLGFAL YHDPRLS ADSTISCAHCHT INAGGYDGRKT S IGYGGAVGP THAP
VMQHQTHMPP TRYVALHWAGGY SDKERTDTLNWI ADQRERNYAS A-DTDPAHRNEP VOP TPRNTIP YDAKKVDILGFRLYHDERLS GDSTISCAHCHATNAGG YDGRKT S IGYGGAVGP THAP
VVEHDMMPP EMY LTMHWHARLGEKGKKAMI EWTKES RIKNYDAAGLYAPQFQSEP TQP TP AADF SDKEKTATLGERLFFDKQLS GDGTLHCASCHG INK GG YDNLYTSTGIKGOKGP THAR
VIENDEMP IAKF LH THWGS RPDEDEKTALINWIREQRKAFLPAN--TKGADNHRLYQP TP DE IMTDARKVYATGHKLFMDGRLS GDGT IQCHTCHOI DEGG YDRLDTSTGIDGKKGGINAP
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E Heme
TYFNSYFNYEQFWDGRAATLODOAGGPP LNP TEMASKSWDE I TAKLEKDP QLKAQFLEY YPQGFSGEN IT DATAEFEKTLITPDSPFDKWLRGDENALT AQQKKGYQLFKDNKCAT CHG G

TYFNSVFNYEQFWDGRAATLQDOAGGPP LNP IEMASKSWDET TAKLEKDPQLKAQFLEY YPQGFSGEN ITDATAEFEKTL ITPDSPFDKWLRGDENALT AQOKKGYQLFKDNKCAT CHGG
TYFNSYFNIEQFWDGRAATLOEQAGGPP LNP TEMASKSWDE I TSKLDKDP VLKKDFQAY YPQGFTGEN IT DATAEFEKTLITPDS AF DKWLRGDENALT AQQKHGYQLFKENKCAT CHG G
TVYNSYYNKLOFWDGEAKDLOQEQAAGP VMNP LEMG SHDWAEY SKRYMAQP GYKEAFTKY YGGQANQER ITHATAV YE ATL YT PDSRFDOYLKGHENATNEQEKRGYALFKDLGCAS CHY G

TYFHAAFNF AQFWDGR AYDLADOAGGPP INPYEMG SHSWEE TVARFEQDE DFKQAFLQV YPQ- ISKET LT HATGE YERTL TTPHS DF DRY LKGE - NT LT AQQLKGYE LFKQYKCDICHT G
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Figure S1. Multiple primary sequence alignment of non-classical bacterial peroxidases. E. coli (Eco)
(WP_000784836.1), A. actinomycetemcomitans (Aga) (WP_005543665.1), Salmonella enterica (Sae)
(WP_000724476.1), Z. mobilis (Zym) (WP_014848281.1), Shigella flexneri (Shf) (WP_000784828.1).
Homology code: asterisks, colons or stops below the sequence indicate identity, high conservation or
conservation of the amino acids, respectively. Consensus sequence for c-type heme-binding and distal
axial ligand of E heme (E) in green; residues proposed to be involved in semiquinone-protein
interactions in red; key residues involved in the catalytic cycle in purple; residues proposed to be

involved in electron transfer to and between hemes in blue; calcium binding residues in yellow;
residues proposed to be the axial ligand of NT heme in grey; predicted transmembrane helix in a grey
box. Sequence alignment performed with ClustalOmega (EMBL-EBI).
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Figure S2. Structural model of YhjA obtained from the AlphaFold2 CoLab. (A) The backbone of the
protein is colored by the level of confidence. Per-residue confidence score (pLDDT) between 0 and 100:
pLDDT >90 (very high) in dark blue; 70 < pLDDT < 90 (confident) in light blue; 50 < pLDDT < 70 (low)
in yellow. (B) Representation of the backbone of the NT domain with the heme bound to the two
cysteine residues through a thioether bound between its thiol group and vinyl heme group, and
showing the spatial location of the axial histidine residue and putative axial ligands M82, M125 and
H134.

S3. SDS-PAGE of the isolated proteins
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Figure S3. 12.5 % SDS-PAGE of the (A) isolated YhjA WT and variants used in this work, and (B)
periplasm of cells expressing the construct of YhjA C59AC62A (P), the flow-through of the column (FT)
and its elution with desthiobiotin (E). Gels were stained with Coomassie-blue (A and left gels in B) and
for the presence of c-type heme (right panel in B).
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S4. Visible spectra of YhjA in the presence of cumene hydroperoxide
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Figure S4. Visible spectra of 2 uM soluble YhjA WT (A-C) and M125A variant (D-F) in the oxidized
state, in 20 mM HEPES, pH 7.5, in the presence of 10-fold cumene hydroperoxide. Panel (B) and (E)
highlight the Q band region and Panel (C) and (F) the 620 nm band region. Black solid line, enzyme
before addition of peroxide; dashed blue line, after incubation with cumene hydroperoxide. Spectra
was recorded between 350 nm and 750 nm.

S5. Thermostability studied by CD

The percentage of secondary structure motif was determined for each different spectrum at the
different temperatures, for YhjA WT and M125A variant using the BeStSel algorithm.
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Figure S5. Variation of the percentages of a-helix (red), 3-sheets (blue) and other secondary structure
motif (grey), with the temperature ramp for the YhjA WT (A) and YhjA M125A (B). The secondary
structure content was determined using the BeStSel algorithm.

S4



© (mdeg)
o

© (mdeg)
o

-20 -20
190 225 260 190 225 260
Wavelength (nm) Wavelength (nm)

(g]
o

[IMRE 32, nm (deg.cm2.dmol) x 10
|

. [OIMRE 2, o (deg.cmz.dmol) x 103

10 25 40 55 70 85 100 10 25 40 55 70 85 100
Temperature (°C) Temperature (°C)

Figure S6. Thermal denaturation of YhjA M82A (Panel A and C) and YhjA H134A (Panel B and D),
monitored by circular dichroism in the far-UV region. Panel (A) and (B): Spectra acquired during a
temperature ramp between 14 °C (black) and 94 °C (red); spectra acquired at 20 °C after the temperature
ramp in blue. Panel (C) and (D): Mean residue ellipticity ([8]mre) at 222 nm as a function of temperature
for (C) YhjA M82A and (D) YhjA H134A. The data were fitted to a two-state transition according to
equation 1 to 4, with a Tm of 51.9 °C and a AH of 111 k].mol, for YhjA M82A and a Tm 0of 51.4 °C and a
AH of 98 kJ.mol", for YhjA H134A.
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