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Figure S1. Complementation of AsipL with constructs encoding C-terminal FLAG tags. (A)
Phase-contrast microscopy analyses of the AsipL strains complemented with either wild-type
sipL, sipL encoding three FLAG epitopes at the C-terminus of SipL, or sipL encoding a LysM
deletion along with three C-terminal FLAG epitopes. Cultures were analyzed ~20 hrs after
sporulation induction. Arrows mark examples of sporulating cells with various defects in
maturation: orange arrows highlight phase-gray sporelets (1), which appear to produce a cortex
layer as evidenced by the phase-dark ring surrounding the forespore but do not become phase-
bright, and pink arrows demarcate regions likely to be mislocalized coat (2, 3). Heat resistance

efficiencies were determined from 20-24 hr sporulating cultures and represent the mean and



standard deviation for a given strain relative to wild type based on a minimum of three
independent biological replicates. Statistical significance relative to wild type was determined
using a one-way ANOVA and Tukey’s test. (B) Western blot analyses of sporulating cultures
shown in (A) using the indicated antibodies. Asterisks indicate non-specific bands detected by
the anti-SipLarysm antibody. The addition of the three FLAG epitopes results in slower mobility

of SipL-FLAG fusions relative to untagged SipL during SDS-PAGE.



Heat .
Resistance p < 0.0005 p < 0.0005

—» Phase-bright Spore

Phase-bright Forespore
—> Phase-dark Forespore
—>» Phase-gray sporelet
—> Mislocalized Coat

p < 0.0005
B. AsipL
wWT AOA - sipL AlysM lysM_,, lysM, IysMpe,IysMw
70 S e 1 1 T

Figure S2. Complementation of AsipL with constructs encoding LysM domain swaps. (A)
Phase-contrast microscopy analyses of the AsipL strains complemented with either wild-type
sipL or sipL constructs in which the region encoding the LysM domain has been swapped with
the corresponding region from clostridial SipL homologs or B. subtilis SpoVID. “bif” refers to P.
bifermentans, “sor” refers to P. sordellii, “perf” refers to C. perfringens, and “sub’ refers to B.
subtilis. Cultures were analyzed ~20 hrs after sporulation induction. Arrows mark examples of
sporulating cells with various defects in maturation: orange arrows highlight phase-gray
sporelets (1), which appear to produce a cortex layer as evidenced by the phase-dark ring

surrounding the forespore but do not become phase-bright; purple arrows highlight phase-bright



sporelets that appear swollen but are outlined by a phase-dark ring; and pink arrows demarcate
regions likely to be mislocalized coat (2, 3). Heat resistance efficiencies were determined from
20-24 hr sporulating cultures and represent the mean and standard deviation for a given strain
relative to wild type based on a minimum of three independent biological replicates. Statistical
significance relative to wild type was determined using a one-way ANOVA and Tukey’s test.
(B) Western blot analyses of sporulating cultures shown in (A) using the indicated antibodies.

Asterisks indicate non-specific bands detected by the anti-SipLapysm antibody.
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Figure S3. SipL point mutations that do not negatively impact SipL function. (A) Alignment
of LysM domains from SipL homologs from C. difficile (CAJ70473), P. bifermentans
(EQKA49575), P. sordellii (EPZ54296), and C. perfringens (YP_696893), as well as the LysM
domain from B. subtilis SpoVID (NP_390689). Blue boxes with white text indicate residues that
are completely conserved; green boxes indicate residues that are conserved in some of the
homologs; and yellow boxes mark residues that are similar between the homologs. The red
asterisks highlight residues whose mutations led to defects in functional spore formation (Fig. 5),
while black asterisks indicate residues whose mutation to the residue in the B. subtilis SpoVID
LysM domain did not result in significant defects in spore formation (shown here). The heat
resistance of chimeric LysM strains relative to wild type is shown. The limit of detection of the
assay is 10°. (B) Western blot analyses of sporulating cultures shown in (A) using the indicated
antibodies. Asterisk indicates a non-specific bands detected by the anti-SipLarysm antibody. Heat
resistance efficiencies were determined from 20-24 hr sporulating cultures and represent the
mean and standard deviation for a given strain relative to wild type based on a minimum of three

independent biological replicates.
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Figure S4. Western blot analyses of mCherry fusion proteins used in localization studies.
Antibodies to mCherry (mC), SpolVA, and SipLapysm were used as indicated. Asterisk indicates
a non-specific band recognized by the SipLarysm antibody. Partial processing of mCherry-IVA
releases free mCherry as previously reported (3). Several isoforms of SipL and SipL-mCherry
are detected, most that run higher than expected. Processed forms of SipL-mCherry are marked.
The western blots shown are representative of the results from two independent biological

replicates.
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Figure S5. Comparison of LysM domains. (A) Alignment of LysM domains. The B. subtilis
LysM domains are from SafA (NP_390662) and SpoVID (NP _390689). The clostridial LysM
domains are from C. difficile SipL (CAJ70473) homologs from P. bifermentans (EQK49575), P.
sordellii (EPZ54296), and C. perfringens (YP_696893). The Enterococcus faecalis LysM
domains are from AltA (AAA67325). Conserved residues are boxed in black with white text, and
similar residues are boxed in grey with black text. SafA LysM domain residues that have been
functionally characterized (4) are colored: the aspartate and asparagine residues in yellow are
important for binding to SpoVID; the leucine and isoleucine residues shown in mauve are
important for binding cortex; and the serine residue shown in periwinkle enhances binding to the
cortex (4). The asterisks shown above the sequence indicate residues that facilitate binding of E.

faecalis AltA LysM domains to N-acetylglucosamine (NAG) moieties (5). Red asterisks indicate



residues whose mutation to alanine resulted in severe decreases in NAG binding ~99%; orange
asterisks highlight residues whose mutation to alanine decreased NAG binding by ~90%; blue
asterisks highlight residues whose mutation slightly decreased NAG binding by (~25-40%); and
grey asterisks highlight residues whose mutation minimally decreased NAG binding (~75-90%).
The Trp475 residue of C. difficile LysM shown to be important for binding SpoIV A is boxed in
green. (B) Superimposition of AItA LysM domain (PDB code: 4UZ2, pink) with homology
model generated for C. difficile SipLyysm (green). The AltA residues shown are critical for

binding NAG and directly interact with peptidoglycan in structural studies (5).



sipL complementation constructs

PMTL-YN1C-sipLaysy. Primer pair #2165 and 2176 were used to amplify the region spanning
318 bp upstream of sipL and the sipL gene until codon 462 after which a stop codon was
introduced before the Xhol site. The PCR product was cloned into pMTL-YN1C digested with
Notl and Xhol using Gibson assembly.

PMTL-YNI1C-sipLysy-mCherry. Primer pair #2165 and 2260 was used to amplify regions
spanning 318 bp upstream of sipL and the sipL gene. Primer pair #2259 and 2133 were used to
amplify a codon-optimized mCherry gene derived from (6). The PCR products were fused
together using PCR SOE (7) and the resulting PCR product was cloned into pMTL-YNI1C
digested with Notl and Xhol using Gibson assembly.

pPMTL-YNI1C-sipL-B. subtilis lysM. Primer pair #2165 and 2308 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene up until codon 462. Primer pair #2307 and
2175 were used to amplify a region encoding the B. subtilis SpoVID LysM domain. The PCR
products were cloned into pMTL-YNIC digested with Notl and Xhol using Gibson assembly.

pPMTL-YNI1C-sipL-P. bifermentans lysM. Primer pair #2165 and 2302 was used to amplify a
region spanning 318 bp upstream of sipL and the sipL gene up until codon 462. Primer pair
#2301 and 2173 were used to amplify a region encoding the P. bifermentans SipL LysM domain.
The PCR products were cloned into pMTL-YN1C digested with Notl and Xhol using Gibson
assembly.

PMTL-YN1C-sipL-C. perfringens lysM. Primer pair #2165 and 2304 was used to amplify a
region spanning 318 bp upstream of sipL and the sipL gene up until codon 462. Primer pair
#2303 and 2174 were used to amplify a region encoding the C. perfringens SipL LysM domain.
The PCR products were cloned into pMTL-YN1C digested with Notl and Xhol using Gibson
assembly.

PMTL-YNI1C-sipL-P. sordellii lysM. Primer pair #2165 and 2304 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene up until codon 462. Primer pair #2303 and
2174 were used to amplify a region encoding the P. sordellii SipL Lys domain. The PCR
products were cloned into pMTL-YNIC digested with Notl and Xhol using Gibson assembly.

PMTL-YN1C-sipL-3xFLAG. Primer pair #2165 and 2300 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene lacking the stop codon. This PCR product
was assembled with g-block #1, which encodes three successive codon-optimized FLAG epitope
tags, and cloned into pMTL-YN1C digested with Notl and Xhol via Gibson.

PMTL-YNI1C-sipLaysy-mCherry. Primer pair #2165 and 2260 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene up until codon 462. Primer pair #2259 and
2133 were used to amplify a codon-optimized mCherry gene derived from (6). The PCR
products were cloned into pMTL-YNIC digested with Notl and Xhol using Gibson assembly.



PMTL-YNI1C-sipLysu-3xFLAG. Primer pair #2165 and 2402 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene lacking the stop codon. This PCR product
was assembled with g-block #13, which encodes three successive codon-optimized FLAG
epitope tags, into pMTL-YNIC digested with Notl and Xhol via Gibson.

PMTL-YNI1C-sipL-lysM (aa 463-482) — Region A. Primer pair #2165 and 2300 was used to
amplify a region spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR
product was assembled with g-block #2 and cloned into pMTL-YNIC digested with Notl and
Xhol via Gibson.

PMTL-YNI1C-sipL-lysM (aa 463-476) — Region B. Primer pair #2165 and 2300 was used to
amplify a region spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR
product was assembled with g-block #3 and cloned into pMTL-YNIC digested with Notl and
Xhol via Gibson.

PMTL-YNI1C-sipL-lysM (aa 475-476) — Region C. Primer pair #2165 and 2300 was used to
amplify a region spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR
product was assembled with g-block #4 and cloned into pMTL-YNIC digested with Notl and
Xhol via Gibson.

pPMTL-YNI1C-sipL-lysM (aa 478-480) — Region D. Primer pair #2165 and 2300 was used to
amplify a region spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR
product was assembled with g-block #5 and cloned into pMTL-YNIC digested with Notl and
Xhol via Gibson.

PMTL-YNI1C-sipL-lysM (aa 478-480) — Region E. Primer pair #2165 and 2300 was used to
amplify a region spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR
product was assembled with g-block #10 and cloned into pMTL-YN1C digested with Notl and
Xhol via Gibson.

PMTL-YN1C-sipLyye3e. Primer pair #2165 and 2367 and primer pair #2366 and 2166 were used
to amplify regions spanning 318 bp upstream of sipL and the sipL gene including the stop codon.
Primers 2366 and 2367 encode the 1463 A mutation. The PCR products were cloned into pMTL-
YNIC digested with Notl and Xhol using Gibson assembly.

PMTL-YN1C-sipLysesr. Primer pair #2165 and 2369 and primer pair #2368 and 2166 were used
to amplify regions spanning 318 bp upstream of sipL and the sipL gene including the stop codon.
Primers 2368 and 2369 encode the [463R mutation. The PCR products were cloned into pMTL-
YNIC digested with Notl and Xhol using Gibson assembly.

PMTL-YN1C-sipLissm. Primer pair #2165 and 2371 and primer pair #2370 and 2166 were used
to amplify regions spanning 318 bp upstream of sipL and the sipL gene including the stop codon.
Primers 2370 and 2371 encode the [463R mutation. The PCR products were cloned into pMTL-
YNIC digested with Notl and Xhol using Gibson assembly.



PMTL-YN1C-sipLw47sg. Primer pair #2165 and 2300 was used to amplify a region spanning
318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was assembled
with g-block #8 and cloned into pMTL-YNIC digested with Notl and Xhol via Gibson.

PMTL-YN1C-sipLk479. Primer pair #2165 and 2300 was used to amplify a region spanning
318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was assembled
with g-block #9 and cloned into pMTL-YNIC digested with Notl and Xhol via Gibson.

PMTL-YN1C-sipLays63. Primer pair #2165 and 2400 was used to amplify a region spanning 318
bp upstream of sipL and the sipL gene until codon 462. This PCR product was assembled with g-
block #14 and cloned into pMTL-YN1C digested with Notl and Xhol via Gibson.

PMTL-YN1C-sipLGs71e. Primer pair #2165 and 2406 was used to amplify the region spanning
318 bp upstream of sipL to around the G471E codon. Primer pair #2405 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2406 and 2407 encode the G471E mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.

PMTL-YN1C-sipLy4sss. Primer pair #2165 and 2417 was used to amplify the region spanning
318 bp upstream of sipL to around the E485 codon. Primer pair #2416 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2416 and 2417 encode the E485S mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.

PMTL-YN1C-sipLy4eec. Primer pair #2165 and 2404 was used to amplify the region spanning
318 bp upstream of sipL to around the Y466C codon. Primer pair #2403 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2403 and 2404 encode the Y466C mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.

PMTL-YN1C-sipLn4szi. Primer pair #2165 and 2425 was used to amplify the region spanning
318 bp upstream of sipL to around the N482E codon. Primer pair #2424 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2424 and 2425 encode the N482E mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.

PMTL-YN1C-sipLr4s31. Primer pair #2165 and 2419 was used to amplify the region spanning
318 bp upstream of sipL to around the T4831 codon. Primer pair #2418 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2418 and 2419 encode the T4831 mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.



PMTL-YNI1C-sipLw47s4. Primer pair #2165 and 2300 was used to amplify a region spanning
318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was assembled
with g-block #16 and cloned into pMTL-YN1C digested with Notl and Xhol via Gibson.

PMTL-YN1C-sipLw47sp. Primer pair #2165 and 2300 was used to amplify a region spanning
318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was assembled
with g-block #17 and cloned into pMTL-YN1C digested with Notl and Xhol via Gibson.

PMTL-YN1C-sipLw47sr. Primer pair #2165 and 2620 was used to amplify the region spanning
318 bp upstream of sipL to around the W475F codon. Primer pair #2619 and 695 was used to
amplify the downstream region including 102 bp downstream of the end of the sipL gene.
Primers 2619 and 2620 encode the W475F mutation. The flanking primers #2165 and 2166 were
used in a PCR SOE reaction to generate the product cloned into pMTL-YNI1C digested with Notl
and Xhol using Gibson assembly.

PMTL-YNI1C-sipLw4755-3XFLAG. Primer pair #2165 and 2300 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was
assembled with g-block #23 and cloned into pMTL-YNI1C digested with Notl and Xhol via
Gibson.

PMTL-YNI1C-sipLas63-3XFLAG. Primer pair #2165 and 2300 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was
assembled with g-block #25 and cloned into pMTL-YNI1C digested with Notl and Xhol via
Gibson.

PMTL-YNI1C-sipLys63r-3XFLAG. Primer pair #2165 and 2300 was used to amplify a region
spanning 318 bp upstream of sipL and the sipL gene until codon 462. This PCR product was
assembled with g-block #24 and cloned into pMTL-YNI1C digested with Notl and Xhol via
Gibson.
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C. difficile strains — 630Aerm
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630AermApyrE AspolVA
630Aerm-p

630Aerm Aspo0A-p
630AermApyrE AsipL

630Aerm AsipL-p

630Aerm AsipL/sipL

630Aerm AsipL/sipL sy
630Aerm/mCherry-IVA

630Aerm AsipL/sipL-mCherry
630Aerm AsipL/mCherry-1VA
630Aerm AsipL/sipLays-mCherry
630Aerm AsipL/sipL-lysM sub
630Aerm AsipL/sipL-lysM bif
630Aerm AsipL/sipL-lysM perf
630Aerm AsipL/sipL-lysM sor
630Aerm AsipL/sipL-3XFLAG
630AermApyrE AspolVA AsipL
630Aerm AIVAAsipL/sipL-mCherry
630Aerm AsipL/sipL(463-482)
630Aerm AsipL/sipL(463-476)
630Aerm AsipL/sipL(475-476)
630Aerm AsipL/sipL(478-480)
630Aerm AsipL/sipLissse

630Aerm AsipL/sipLigir

630Aerm AsipL/sipLissim
630Aerm AsipL/sipLwazse
630Aerm AsipL/sipLxa79g
630Aerm AsipL/sipL(483-516)
630Aerm AsipL/sipLaps-3XFLAG
630Aerm AsipL/sipLaues

630Aerm AsipL/sipLga7ie
630Aerm AsipL/sipLgagss
630Aerm AsipL/sipLyassc
630Aerm AsipL/sipLnagoe
630Aerm AsipL/sipLrtagst

630Aerm AsipL/sipLwarsa
630Aerm AsipL/sipLwazsp
630Aerm AsipL/sipLwarsk
630Aerm AsipL/sipLwarsg-3XFLAG
630Aerm AsipL/sipLiygir-3XFLAG
630Aerm AsipL/sipLaues-3XFLAG

E. coli strains

Strain

#

41

Strain name

DHS5a

Supplementary Table S1. Strains used in this study

Relevant genotype or features Source/reference

630AermApyrE with spolVA (CD2629) deleted

erm-sensitive derivate of 630 with pyrE restored
630AermAspo0A with pyrE restored

630AermApyrE with sipL deleted

630AermApyrE with sipL deleted

630AermAsipL with sipL in the pyrE locus

630AermAsipL with sipLaysy in the pyrE locus

630Aerm with mCherry-IVA in the pyrE locus

630Aerm AsipL with sipL-mCherry in the pyrE locus

630Aerm AsipL with mCherry-IVA in the pyrE locus

630Aerm AsipL with sipLay~-mCherry in the pyrE locus
630Aerm AsipL/sipL-lysM B. subtilis in the pyrE locus
630Aerm AsipL/sipL-lysM P. bifermentans in the pyrE locus
630Aerm AsipL/sipL-lysM C. perfringens in the pyrE locus
630Aerm AsipL/sipL-lysM P. sordellii in the pyrE locus
630Aerm AsipL with sipL-3XFLAG in the pyrE locus
630AermApyrEAspolVA with sipL deleted

630Aerm AspolVAAsipL with sipL-mCherry in the pyrE locus
630Aerm AsipL with sipL(463-482) Region A in the pyrE locus
630Aerm AsipL with sipL(463-476) Region B in the pyrE locus
630Aerm AsipL with sipL(475-476) Region C in the pyrE locus
630Aerm AsipL with sipL(463-476) Region D in the pyrE locus
630AermAsipL with sipLyesg in the pyrE locus

630AermAsipL with sipLyesr in the pyrE locus

630AermAsipL with sipLyesm in the pyrE locus

630AermAsipL with sipLw47sg in the pyrE locus

630AermAsipL with sipLg4rg in the pyrE locus

630Aerm AsipL with sipL(486-516) Region E in the pyrE locus
630Aerm AsipL with sipLpy -3XFLAG in the pyrE locus
630AermAsipL with sipLaie; in the pyrE locus

630AermAsipL with sipLgs71g in the pyrE locus

630AermAsipL with sipLgsgss in the pyrE locus

630AermAsipL with sipLyeec in the pyrE locus

630AermAsipL with sipLnssor in the pyrE locus

630AermAsipL with sipLtsgs; in the pyrE locus

630AermAsipL with sipLyy7sa in the pyrE locus
630AermAsipL with sipLy47sp in the pyrE locus
630AermAsipL with sipLyy7sr in the pyrE locus

630Aerm AsipL with sipLwa755-3XFLAG in the pyrE locus
630Aerm AsipL with sipLygr -3XFLAG in the pyrE locus
630Aerm AsipL with sipLae3-3XFLAG in the pyrE locus

Relevant genotype or features
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531

764

1539
1704
1754
1768
1777
1815
1847
1849
1851
1858
1859
1879
1881
1883
1885
1894
1896
1898
1911
1913
1915
1926
1928
1938
1940
1981
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2083
2084
2085
2111
2141
2143
2145

HB101/pRK24

pET21a-SipLatysm

pMTL-YN3

PMTL-YN3 AsipL

PMTL-YNIC sipLaysis
PMTL-YNI1C mCherry-IVA
pPMTL-YNIC sipL-mCherry
PMTL-YNIC sipLapsy-mCherry
pPMTL-YNIC sipL-lysM sub
pPMTL-YNIC sipL-lysM bif
PMTL-YNIC sipL-lysM perf
PMTL-YNIC sipL-lysM sor
pMTL-YNIC sipL-3xFLAG
PMTL-YNIC sipL(463-482)
PMTL-YNIC sipL(463-476)
PMTL-YNIC sipL(475-476)
PMTL-YNIC sipL(478-480)
pMTL—YNl C SipL]463E
pMTL—YNl C SipL]463R
pMTL—YNl C SipL]463M
pMTL—YNl C Sipr475E
pMTL—YNl C SipL](479]5
PMTL-YNIC sipL(483-516)
PMTL-YNIC sipL-Ays3xFLAG
pMTL—YNl C SipLA[463
pMTL—YNl C SipLGMlE
pMTL—YNl C SipLE4g5s
pMTL—YNl C Sipr475A
pMTL—YNl C Sipr475D
pMTL—YNl C SipLY466C
pMTL—YNl C SipLN432]5
pMTL—YNl C SipLT4g3]
pMTL—YNl C Sipr475F
pMTL—YNl C Sipr475E-3XFLA G
pMTL—YNl C SipL]463R-3XFLA G
PMTL-YNIC sipLaues-3xFLAG

F- mcrB mrr hsdS20(rB mB") recA 13 leuB6 ara-13 proA2 lavYl
galK2 xyl-6 mtl-1 rpsL20 carrying pRK24

pET21a-SipLa;ysv in BL21(DE3)

pMTL-YN3 in DH5a

pMTL-YN3 AsipL in HB101

PMTL-YNIC sipLyysin HB101

PMTL-YNI1C mCherry-spolVA

pMTL-YNIC sipL-mCherry in HB101
PMTL-YNIC sipLapsy-mCherry in HB101
PMTL-YNIC sipL-lysM B. subtilis in HB101
pPMTL-YNIC sipL-lysM P. bifermentans in HB101
PMTL-YNIC sipL-lysM C. perfringens in HB101
pPMTL-YNIC sipL-lysM P. sordellii in HB101
pMTL-YNIC sipL-3xFLAG in HB101
PMTL-YNIC sipL(463-482) Region A in HB101
PMTL-YNIC sipL(463-476) Region B in HB101
PMTL-YNIC sipL(475-476) Region C in HB101
PMTL-YNIC sipL(478-480) Region D in HB101
pMTL—YNl C SipL]463E in HB101

pMTL—YNl C SipL]463R in HB101

pMTL—YNl C SipL]463M in HB101

pMTL—YNl C Sipr475E in HB101

pMTL—YNl C SipLK47gE in HB101

PMTL-YNIC sipL(483-516) Region E in HB101
PMTL-YNIC sipL-ppsm3xFLAG in HB101
PMTL-YNIC sipLaug in HB101

pMTL—YNl C SipLG47|E in HB101

pMTL—YNl C SipLE4g5s in HB101

pMTL—YNl C Sipr475A in HB101

pMTL—YNl C Sipr475D in HB101

pMTL—YNl C SipLy466(j in HB101

pMTL—YNl C SipLN4ng in HB101

pMTL—YNl C SipLT4g3] in HB101

pMTL—YNl C Sipr475F in HB101

PMTL-YNIC sipLwarse-3xFLAG in HB101
PMTL-YNIC sipLuesr-3xFLAG in HB101
PMTL-YNIC sipLues-3xFLAG in HB101

C.
Ellermeier

(10)
(11)

9

This study
3)

9

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
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Number

695
2133
2165
2166
2173
2174
2175
2176
2259
2260
2300
2301
2302
2303
2304
2305
2306
2307
2308
2323
2366
2367
2368
2369
2370
2371
2400
2402
2402
2403
2404
2405
2406

Primer name

3’ Xhol sipL 102 bp downstream

3' Xhol mCherry Gibson

5' Notl sipL Gibson

3' Xhol sipL Gibson

3' Xhol Cbif lysM YN1C Gibson

3' Xhol Cperf lysM YN1C Gibson
3' Xhol Bsub /ysM YN1C Gibson

3' Xhol sipLAlysM Gibson

5' sipLAlysM-mCherry SOE

3' sipLAlysM-mCherry rev eos

3' sipL LysM portion rev eos

5' Cdif sipL Cbif lysM SOE

3' Cdif sipL Cbif lysM rev eos

5' Cdif sipL Cperf lysM SOE

3' Cdif sipL Cperf lysM rev eos

5' Cdif sipL Csor lysM SOE

3' Cdif sipL Csor lysM rev eos

5' Cdif sipL Bsub lysM SOE

3' Cdif sipL Bsub lysM rev eos

3' Xhol Csor lysM YN1C Gibson
5'YNIC Cdiff sipL 1463E SOE QC
3" YNIC Cdiff sipL 1463E SOE QC rev
5'YNIC Cdiff sipL 1463R SOE QC
3" YNIC Cdiff sipL 1463R SOE QC rev
5' YNIC Cdiff sipL 1463M SOE QC
3" YNIC Cdiff sipL 1463M SOE QC rev
3'sipL Al463 rev SOE

3' sipLAlysM-3xFLAG rev eos

3' sipLAlysM -3xFLAG rev eos
5'sipL Y466C SOE

3'sipL Y466C rev eos

5'sipL G471E SOE

3'sipL G471E rev eos

AACGCTCGAGTAAAGAATAATGCATCACTAAC

gecaagcttgeatgtetgecaggectcgagT TATTTATATAATTCATCCATACCTCCTGTTG
ggaattagggatgtaataagcggccgcGAGAGACATATAGGAAAGAAAATATTG
gettgeatgtctgecaggectcgagTTAATCTACTAATACGACTTTTTTTTCTAAAATAAG
gettgeatgtctgecaggectcgagTTATACTTCTACTGGAGTTTTTTTC
gettgeatgtctgcaggectcgag TTATAAAACTGCTCTTCCTGGAATC
gettgeatgtctgcaggectcgag T TACGCATGGCTATTTTTATATTGAGG
gettgeatgtctgecaggectcgagTTAGCTAGGAGCTTTAGATAAATCATATACACC
GTGTATATGATTTATCTAAAGCTCCTAGCGCAATGGTATCTAAAGGAGAAGAAG
CTTCTTCTCCTTTAGATACCATTGCGCTAGGAGCTTTAGATAAATCATATACAC
CGATTATGCTAGGAGCTTTAGATAAATCATATACACCTTGGTCTTCTCCCTTG
GATTTATCTAAAGCTCCTAGCATAACGATATATGTTGCTAAAG
CTTTAGCAACATATATCGTTATGCTAGGAGCTTTAGATAAATC
GATTTATCTAAAGCTCCTAGCATTACTATATATACAATTCAAAAAGG
CCTTTTTGAATTGTATATATAGTAATGCTAGGAGCTTTAGATAAATC
GATTTATCTAAAGCTCCTAGCATAACTTTGTATATAGCTAGAG
CTCTAGCTATATACAAAGTTATGCTAGGAGCTTTAGATAAATC
GATTTATCTAAAGCTCCTAGCATGAAAATTTGTATTGTGCAGC
GCTGCACAATACAAATTTTCATGCTAGGAGCTTTAGATAAATC
gettgeatgtctgecaggectcgagTTAAGCTTCTATAAGCGTTTTTTTC
GATTTATCTAAAGCTCCTAGCGAAATCGTATATATATGCAAAGAAGGAG
CTCCTTCTTTGCATATATATACGATTTCGCTAGGAGCTTTAGATAAATC
GATTTATCTAAAGCTCCTAGCAGAATCGTATATATATGCAAAGAAGGAG
CTCCTTCTTTGCATATATATACGATTCTGCTAGGAGCTTTAGATAAATC
GATTTATCTAAAGCTCCTAGCATGATCGTATATATATGCAAAGAAGGAG
CTCCTTCTTTGCATATATATACGATCATGCTAGGAGCTTTAGATAAATC
ATACGATGCTAGGAGCTTTAGATAAATCATATACACCTTGGTCTTCTCCCTTG

GAAAATTTATGGAAAAGTTGGTTATACCTAATATAGACAATGAATTTAAAAAGGATAG

GCTGTATCAGTTAGATTATCCATTTCTATATCATGTTCAAATGGAATTTCCTC
AGCATAATCGTATGTATATGCAAAGAAGGAGATACTTTCTGG
CTCCTTCTTTGCATATACATACGATTATGCTAGGAGCTTTAG
CGTATATATATGCAAAGAAGAAGATACTTTCTGGAATATAGC
CAGAAAGTATCTTCTTCTTTGCATATATATACGATTATGCTAGG
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2416
2417
2418
2419
2424
2425
2619
2620

Restriction sites are underlined.

5'sipL E485S SOE
3'sipL E485S rev eos
5' sipL E487Q SOE
3'sipL E487Q rev eos
5'sipL T4831 SOE
3'sipL T4831 rev eos
5'sipL W475F SOE
3' sipL W475F rev eos

CAATACAACAAGTAATGAAATTGCAGAACTTAATGATATAAAAC
CATTAAGTTCTGCAATTTCATTACTTGTTGTATTGTATTTTTTTG
CAGAAAATCAAATTGCAGAACTTAATGATATAAAACTTGATGAAC
GTTTTATATCATTAAGTTCTGCAATTTGATTTTCTGTTGTATTG
GCAAAAAAATACAATATAACAGAAAATGAAATTGCAGAACTTAATG
CTGCAATTTCATTTTCTGTTATATTGTATTTTTTTGCTATATTCCAG
GCAAAGAAGGAGATACTTTCTTTAATATAGCAAAAAAATACAATACAACAG
CTGTTGTATTGTATTTTTTTGCTATATTAAAGAAAGTATCTCCTTCTTTGC

Lower case letters indicate sequences derived from the pMTL-YNI1C vector for Gibson assembly.



Supplementary Table S3. gBlocks.

gblock # Name

10

13

14

16

LysM-3xFLAG

LysM aa 463-482
(Region A)

LysM aa 463-476
(Region B)

LysM aa 475-476
(Region C)

LysM aa 478-480
(Region D)

W475E

K479E

LysM aa 483-516
(Region E)

ALysM-3xFLAG

Al463

WA4T5A

Sequence

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATGATTATAAAGAT
GATGATGATAAAGACTATAAAGATGACGATGATAAGGATTATAAGGATGATGATGACAAATAActcgaggectgcagacatgecaagcettgge

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATGAAAATTTGTATTGTGCAGCAGGAAGATACGATCGAGCGTTTATGCGAACGGTATGAAACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATGAAAATTTGTATTGTGCAGCAGGAAGATACGATCGAGCGTATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCGAGCGTATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATATGCGAACGGTACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAACTCGAGGCC
TGCAGACATGCAAGCTTGGC

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCGAAAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATAGCAGAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATAGCAAAAAAATACAATATTA
CATCCCAGCAGCTGATCAGGATGAATTCTTTAGCCTTGGATGATGAATTAAAAGCAGGACAGATTCTCTATATTCCTCAATATAAAAATAGCCATGCGTAActcgaggectgeagac
atgcaagcttggc

GAGGAAATTCCATTTGAACATGATATAGAAATGGATAATCTAACTGATACAGCATCTGTGTTTAATACAGCATGTATTGACAAAGTCGAGGTTGATTTGAATAGGGACCAG
ATAGACTTGATTATCAAGATTAAGAGATTTACTGAGGCATTAGACAAGAAAGCAGAAAATTTTATTATCAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCC
TAGCGATTATAAGGATGACGATGATAAAGACTATAAAGATGACGATGATAAGGATTATAAGGATGACGATGACAAATAActcgaggectgeagacatgecaagettgge

TATCAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATCGTATATATATGCAAGGAAGGAGACACTTTCTGGAACATAGCAAAGAAGTACAATACAA
CAGAGAATGAAATTGCAGAGCTTAATGATATAAAGCTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggce

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCGCAAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggcactggecgteg



17

23

24

25

W475D

LysMwu7se-3XxFLAG

LysMugr-3XxFLAG

LysMaues-3XxFLAG

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCGATAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATTAActcgaggectgeaga
catgcaagcttggcactggecgteg

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATAATCGTATATATATGCAAAGAAGGAGATACTTTCGAAAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATGATTATAAAGAT
GATGATGATAAAGACTATAAAGATGACGATGATAAGGATTATAAGGATGATGATGACAAATAActcgaggectgeagacatgecaagettgge

CAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCAGAATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATGATTATAAAGAT
GATGATGATAAAGACTATAAAGATGACGATGATAAGGATTATAAGGATGATGATGACAAATA Actcgaggectgeagacatgecaagettgge

TATCAAGGGAGAAGACCAAGGTGTATATGATTTATCTAAAGCTCCTAGCATCGTATATATATGCAAAGAAGGAGATACTTTCTGGAATATAGCAAAAAAATACAATACAA
CAGAAAATGAAATTGCAGAACTTAATGATATAAAACTTGATGAACCAATTAAGCCTGGGAAGTGTCTTATTTTAGAAAAAAAAGTCGTATTAGTAGATGATTATAAAGAT
GATGATGATAAAGACTATAAAGATGACGATGATAAGGATTATAAGGATGATGATGACAAATAActcgaggectgeagacatgecaagettgge

Lower case letters indicate sequences derived from the pMTL-YNI1C vector for Gibson assembly.
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