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    Abstract
Spores are the major infectious particle of the Gram-positive nosocomial pathogen, Clostridioides (formerly Clostridium) difficile, but the molecular details of how this organism forms these metabolically dormant cells remain poorly characterized. The composition of the spore coat in C. difficile differs markedly from that defined in the well-studied organism, Bacillus subtilis, with only 25% of the ~70 spore coat proteins being conserved between the two organisms, and only 2 of 9 coat assembly (morphogenetic) proteins defined in B. subtilis having homologs in C. difficile. We previously identified SipL as a clostridia-specific coat protein essential for functional spore formation. Heterologous expression analyses in E. coli revealed that SipL directly interacts with C. difficile SpoIVA, a coat morphogenetic protein conserved in all spore-forming organisms, through SipL’s C-terminal LysM domain. In this study, we show that SpoIVA-SipL binding is essential for C. difficile spore formation and identify specific residues within the LysM domain that stabilize this interaction. Fluorescence microscopy analyses indicate that binding of SipL’s LysM domain to SpoIVA is required for SipL to localize to the forespore, while SpoIVA requires SipL to promote encasement of SpoIVA around the forespore. Since we also show that clostridial LysM domains are functionally interchangeable at least in C. difficile, the basic mechanism for SipL-dependent assembly of clostridial spore coats may be conserved.
Importance The metabolically dormant spore-form of the major nosocomial pathogen, Clostridioides difficile, is its major infectious particle. However, the mechanisms controlling the formation of these resistant cell types are not well understood, particularly with respect to its outermost layer, the spore coat. We previously identified two spore morphogenetic proteins in C. difficile: SpoIVA, which is conserved in all spore-forming organisms, and SipL, which is conserved only in the Clostridia. Both SpoIVA and SipL are essential for heat-resistant spore formation and directly interact through SipL’s C-terminal LysM domain. In this study, we demonstrate that the LysM domain is critical for SipL and SpoIVA function, likely by helping recruit SipL to the forespore during spore morphogenesis. We further identified residues within the LysM domain that are important for binding SpoIVA and thus functional spore formation. These findings provide important insight into the molecular mechanisms controlling the assembly of infectious C. difficile spores.
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