Plectasin Derived Peptide NZ2114 Ameliorates Clostridium perfringens Infection in Broilers
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Abstract (300 word limit)
[bookmark: _GoBack]Clostridium perfringens is a prominent pathogen existing in humans and livestock. In poultry production, necrotic enteritis induced by C. perfringens and its related subclinical symptoms always is one of the most common and economically devastating enteric disease, and it is estimated a resulting in annual losses up to US$6 billion of worldwide. Multiple in vitro and in vivo effects of NZ2114, a fungal defensin plectasin derivative, against C. perfringens type A–induced necrotic enteritis are reported. NZ2114 exhibited the characteristics of low concentration (MIC=0.91μM) with a rapid killing (2 h 99.9% reduction) of C. perfringens; meanwhile, it had additive effects with virginiamycin, lincomycin, aureomycin, and bacitracin zinc (FICI=0.75-1.0). An antibacterial mechanism study found that NZ2114 permeabilized the cell membrane within 5 min. Additionally, a seriously wrinkled surface, retracting cytoplasm, membrane peeling, and leakage of cellular contents were observed by scanning electron microscopy. After membrane penetration, NZ2114 bound specifically to the DNA, disrupted the DNA conformation, and arrested the cell cycle at the I-phases. NZ2114-protected broilers challenged with C. perfringens exhibited significantly reduced levels of interleukin-6 (IL-6), IL-1β, and tumor necrosis factor alpha (TNF-α) in serum (P＜0.05), as well as markedly increased antibody levels of immunoglobulins (Ig) A, IgG, IgM, and sIgA (P＜0.05), in addition to mildly regulated small intestine morphology. Moreover, Illumina sequencing analysis showed that NZ2114 supplementation affected the caecum intestinal bacterial diversity and community, such as increasing the ratio of Firmicutes to Bacteroidetes and Ruminococcaceae content, which was closely related with the improvement of average daily gain (ADG) and average daily feed intake (ADFI) that were with supplemented at 20 and 40 mg/L NZ2114 (P＜0.05).  These outcomes indicate the potential of NZ2114 as new alternatives to antibiotic (ATA) agent for the treatment of C. perfringens-induced necrotic enteritis infection.
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