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Abstract: Treating infections caused by multi-drug resistant pathogenic bacteria is a challenge
worldwide. It is critical to develop novel antimicrobial agents. Lysins are highly efficient peptidoglycan
hydrolases which are encoded by bacteriophages. Because of their special advantages of co-evolution
with bacteria and natural selectivity, lysins could kill multi-drug resistant bacteria with high efficacy
and very low possibility of developing resistance. In the present review, the structures and functions of
lysins are outlined, and the recent research progress in lysin therapy of bacterial infections is
summarized.
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Figure 1 The schematic structure of lysins and their catalytic sites in peptidoglycan
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Note: A: The schematic structure of lysins. Most frequently, lysins displayed a typically modular structure of at least two distinct domains: an

N-terminal CD and a C-terminal CBD. B: The cleavage sites of lysin in the peptidoglycan. The catalytic domains could display various
enzymatic activities depending on their cleave sites.
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Table 1 Lysins that have been tested in mouse models

Lysin Phage source Bacteria Murine sepsis challenge Reference
Cpl-1 Cpl S. pneumoniae Nasopharynx, mucosa, bloodstream, aortic valve [31-32,34-35,38-40]
Pal Dp-1 S. pneumoniae Nasopharynx, oropharynx, intraperitoneal [31,35]
C1 Cl S. pyogenes Upper respiratory colonization [4]
PlyG Gamma B. anthracis Intraperitoneal, bacteremia [41]
PlyPH B. anthracis Intraperitoneal, bacteremia [42]
PlyV12 Phil E. faecalis and E. faecium Intraperitoneal, bacteremia [43]
MV-L MRI11 S. aureus Intraperitoneal, bacteremia [44]
PlyGBS NCTC 11261 GBS Upper respiratory colonization, vaginal colonization [26]
Lysin of phage ~ENB6 Vancomycin-resistant E.  Intraperitoneal, bacteremia [45]
ENB6 faecium
Pal and Cpl-1 Dp-1and Cp-1  S. pneumonia Intraperitoneal, bacteremia [31,38]
LytA S. pneumoniae Peritonitis-sepsis [46]
PlyC phiCl S. pyogenes Oral mucosa, nasal mucosa [4,47]
ClyS MRSA Nasal colonization, bacteremia [29]
ClyS MRSA and MSSA Skin colonization [22]
LysGH15 GH15 MRSA Intraperitoneal, bacteremia [28,48]
PlySs2 S. suis phage S. pyogenes and MRSA  Intraperitoneal, bacteremia [49]
SAL-1 SAL S. aureus Intraperitoneal, bacteremia [50]
CF-301 S. suis phage S. aureus Intraperitoneal, bacteremia [51]
ClyH MRSA Intraperitoneal, bacteremia [52]
PlyPy S. pyogenes Streptococci Intraperitoneal, bacteremia [17]
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