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Figure S1. Amino acid sequence alignment for BsSleB, BsMItG, EcMItG and LmMItG.
The LysM domain is predicted to range from residues 50 to 135, and LT domain from 150 to
340. The active site glutamate residue E218 in EcMItGis conserved across species (Yunck et
al., 2016).



Figure S2. BsMItG interacts with BsPBP2B.

(A) Pull-down assays performed to test if BsMItG interacts with BsPBP2B. Coomassie stained
SDS-PAGE analysis showing that His-BsM1tG and BsPBP2B were detected in both the applied
and the bound fractions suggesting that His-BsMItG pull-down BsPBP2B. A, applied fraction;
B, bound fractions. (B) SPR sensorgrams showing the response for BsMItG when injected over
a surface with immobilized BsPBP2B or a control surface, plotted against time. The signal for
the BsPBP2B-surface was higher than for the control surface upon BsMItG injection. (C) The
response values during equilibrium were plotted against injected BsMItG concentrations. The
Kp of the BsPBP2B-BsMItG interaction was determined by non-linear regression using Sigma
Plot software and given as mean + standard deviation of three independent experiments.
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Figure S3. RP-HPLC analysis of muropeptides produced from B. subtilis PG digest with
BsMItG and/or cellosyl.

PG from B. subtills was incubated with BsMItG and the sample was reduced with sodium
borohydride and analysed by HPLC (Top chromatogram). As a control sample, the PG was
incubated with BsMItG and then digested with cellosyl, followed by reduction and HPLC
analysis (Middle chromatogram). As another control sample, B. subtills PG was digested with
cellosyl followed by reduction and HPLC analysis. Elution chromatograms were similar to
previously published chromatograms of muropeptides generated from wild type B. subtills PG
digests (Atrih et al., 1999; Sassine et al., 2020). PG digested with BsMItG did not release
muropeptides, on the contrary to PG digest by BsMItG and cellosyl, suggesting that BsMItG is
inactive against PG. Peaks eluting between 0 and 10 min correspond to buffers components.
The major eluted peaks correspond to: 1, Tri(NH2), GlcNAc-MurNAc(r)-L-Ala-D-Glu-meso-
diaminopimelic acid (amidated); 2, TetraTri(NH2), bis-disaccharide tetratripeptide with
amidation of one of the m-Dap residues; 3, TetraTri(NH»)>, bis-disaccharide tetratripeptide
with amidation of both m-Dap residues.
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Figure S4. HPLC chromatograms corresponding to data shown in Figure 1B.
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HPLC analysis of new peptidoglycan synthesised by BsPBP1 or BsPBP1 S390A in the
presence or absence of ampicillin and BsMItG or BsMItG E242A. The PG was digested with
cellosyl, reduced with sodium borohydride and separated by HPLC. Muropeptide structures
are shown next to the chromatograms. Muropeptide 3 is a TP product, muropeptide 4 is an LT
product. G, N-acetylglucosamine; M(r), N-acetylmuramitol; P, phosphate; MAnh, 1,6-
anhydro-N-acetylmuramic acid; L-Ala, L-alanine; D-Ala, D-alanine; D-iGlu, D-iso-glutamate;
m-Dap, meso-2,6-diaminopimelic acid; NH», amido group at m-Dap (amidation).
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Figure S5. Lytic transglycosylase activity of BsMItG.

HPLC analysis of new peptidoglycan synthesised by BsPBP1 or EcPBP1B using E. coli or B.
subtilis lipid II in the presence or absence of ampicillin, BsMItG and BsMItG E242A.
Muropeptide structures are shown next to the chromatograms. Muropeptides 2 and 4 are LT
products. BsMItG showed a significantly higher activity when tested in the presence of BsPBP1
compared to EcPBP1B, suggesting that BsMItG favours ongoing PG synthesis by BsPBP1 for
activity. BsMItG products are detectable only after further cleaving the glycan material by
cellosyl showing that BsMItG is an endo-enzyme cleaving glycosidic bonds within the glycan
strands. G, N-acetylglucosamine; M(r), N-acetylmuramitol; MAnh, 1,6-anhydro-N-
acetylmuramic acid; L-Ala, L-alanine; D-Ala, D-alanine; D-iGlu, D-iso-glutamate; m-Dap,
meso-2,6-diaminopimelic acid; NH», amido group.
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Figure S6. HPLC chromatograms corresponding to data shown in Figure 2A.

HPLC analysis of new peptidoglycan synthesised by EcPBP1A in the presence or absence of
ampicillin and EcMItG or EcMItG E218Q. The PG was digested with cellosyl, reduced with
sodium borohydride and separated by HPLC. Muropeptide structures are shown next to the
chromatograms. Muropeptide 2 is a TP product, muropeptide 3 is an LT product. G, N-
acetylglucosamine; M(r), N-acetylmuramitol; MAnh, 1,6-anhydro-N-acetylmuramic acid; L-
Ala, L-alanine; D-Ala, D-alanine; D-iGlu, D-iso-glutamate; m-Dap, meso-2,6-diaminopimelic
acid.
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Figure S7. HPLC chromatograms corresponding to data shown in Figure 2B.

HPLC analysis of new peptidoglycan synthesised by EcPBP1B or EcPBP1B S510A in the
presence or absence of ampicillin and EcMItG or EcMItG E218Q. The PG was digested with
cellosyl, reduced with sodium borohydride and separated by HPLC. Muropeptide structures
are shown next to the chromatograms. Muropeptide 2 is a TP product, muropeptide 3 is an LT
product. G, N-acetylglucosamine; G, N-acetylglucosamine; M(r), N-acetylmuramitol; MAnh,
1,6-anhydro-N-acetylmuramic acid; L-Ala, L-alanine; D-Ala, D-alanine; D-iGlu, D-iso-
glutamate; m-Dap, meso-2,6-diaminopimelic acid.
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Figure S8. HPLC chromatograms corresponding to data shown in Figure 3.

HPLC analysis of new peptidoglycan synthesised by EcPBP1A, EcPBP1B and EcPBP1B
S510A in the presence or absence of ampicillin and LpoA, LpoB, EcMItG or EcMItG E218Q.
The PG was digested with cellosyl, reduced with sodium borohydride and separated by HPLC.
EcMItG produced PentaAnh in the presence of (A) EcPBP1B and LpoB, and (B) EcPBP1A
and LpoA. Muropeptide structures are shown next to the chromatograms. Muropeptide 3 is a
TP product, muropeptide 4 is an LT product. G, N-acetylglucosamine; M(r), N-
acetylmuramitol, MAnh, 1,6-anhydro-N-acetylmuramic acid; L-Ala, L-alanine; D-Ala, D-
alanine; D-1Glu, D-iso-glutamate; m-Dap, meso-2,6-diaminopimelic acid.
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Figure S9. MItG has no effect on the GTase activity of PBPs.

Plots represent the GTase activity of BsPBP1, EcPBP1B or EcPBP1A in the presence of LpoA,
LpoB, BsMItG and/or EcMItG, using fluorescent dansyl-lipid II as substrate. GTase activity
causes a decrease in the fluorescence signal over time. BsMItG or EcMItG were inactive against
dansyl-lipid II. BsMItG had no effect on the GTase activity of BsPBP1. EcMItG had no effect
on the GTase activity of EcPBP1A or EcPBP1B. EcMItG had no effect on the activation of
EcPBPIB by LpoB. Values represent the mean + standard deviation of three independent
experiments.



Table S1. List of strains.

Strain Genotype Source/Comment

DH50 E. coli ¥~ ¢80lacZAM15, A(lacZYArgF)U196, Invitrogen
recAl, endAl, hsdR17, (ri-, mi+), phoA, supE44,
A, thitl, gyrA96, reldl

BL21(DE3) E. coli B ¥ ompT gal dem lon hsdSp(rs ms") Novagen
MDE3 [lacl lacUV5-T7p07 indl sam7 nin5))

[malB k-12(A%)
B. subtilis  trpC2 Laboratory collection
168CA
E. coli Wild type strain (Datsenko and Wanner,

BW25113 2000)




Table S2. List of plasmids.

Plasmid

Characteristics

Reference/Source

pET-28a(+)

pET28-28a(+)::ponAd

pJS07
pISi1

pIS12

pJS136

pJS154

pJS158

pDML924
pDMLI24(S510A)
pLpoB®°!
pTKI1Ahis

pET28-HisLpoA(sol)

kan Pr7 lacl

kan Pr; ponA lacl

kan Pr7 pbpB lacl

kan PT7 ponA(S390A) lacl
kan Pr; yrrL lacl

kan Pry yrrl E2424 lacl
kan Pr7 mitG lacl

kan Pry mltG E218Q lacl
kan Pr; mreB lacl

kan Pr; mreB S5104 lacl
kan Pr7 IpoB lacl

kan Pr7 mrcA lacl

kan Pr7 IpoA lacl

Novagen

(Cleverley et al., 2016;
Rismondo et al., 2016)
This work

This work

This work

This work

This work

This work

(Terrak et al., 1999)
(Leclercq et al., 2017)
(Typas et al., 2010)
(Born et al., 2006)

(Typas et al., 2010)




Table S3. List of primers.

Name  5°-3’ oligonucleotide sequence Reference/comment
JS128 ATGGCTAGCATGACTGGTGGAC To PCR amplify pET-
28a(+)
JS129 ATGGCTGCCGCGCGGCACCAG To PCR amplify pET-
28a(+)

JS134 CTGGTGCCGCGCGGCAGCCATATGTAT 5’ yrrL (construction of
ATCAATCAGCAAAAAAAATCG pJS12)

JS135 TGTCCACCAGTCATGCTAGCCATGCGG 3’ yrrL (construction of
AAAGCGAACAAAAGGAGAG pJS12)

JS155  GTCGGCTTTTTCAGTCGCTGCTTCTTCT  To construct pJS136 by
ATCAAAGAAGC side-directed mutagenesis

JS156  GCTTCTTTGATAGAAGAAGCAGCGACT  To construct pJS136 by
GAAAAAGCCGAC side-directed mutagenesis

JS190  CTGGTGCCGCGCGGCAGCCATATGAAA 5° mitG (construction of
AAAGTGTTATTGATAATCT pJS154)

JS191  TGTCCACCAGTCATGCTAGCCATCTCAA 3’ mitG (construction of
TGACGATATACTTACTG pJS154)

JS193  GACGATGGCATCAATTATCGAAAAACA To construct pJS158 by
GACCGCCGTTGCCA side-directed mutagenesis

JS194 TGGCAACGGCGGTCTGTTTTTCGATAAT To construct pJS158 by

TGATGCCATCGTC

side-directed mutagenesis
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