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and high yield. Bacteriophage RM16 was assigned to the 
phiKMVvirus genus of Podoviridae family on the base of its 
genome organisation, gene synteny and similarity of protein 
sequences. Inside phiKMVvirus genus bacteriophage RM16 
clusters with VP93, LIMElight, Petty, phiKDA1 phages and 
KP34-like bacteriophages.

According to electron microscopy data bacteriophage, 
RM16 attaches to the surface of P. mirabilis bacteria, not to 
flagella. While propagating on the P. mirabilis cells bacteri-
ophage RM16 has a low frequency of occurrence of phage-
resistant mutants. Phage-resistant derivatives of P. mirabilis 
obtained by infecting the cells of the host bacteria by the 
phage RM16 at a high multiplicity of infecting had the non-
swarming phenotype. Electron microscopic study of phage 
resistant mutants showed that they differed from the original 
strain in the size and shape of cells, lacked of flagella. 
The changes in the structure of the outer cell membrane and 
reduced periplasmic space were observed. Presumably the 
resistance of non-swarming cells to the phage infection is due 
to the changes in the macromolecular composition of the 
membrane, associated with the absence of flagella and the 
non-swarming phenotype.
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Bacteriophages from the family Myoviridae use double-
layered contractile tails to infect bacteria. However, the mech-
anisms controlling the tail contraction and genome release are 
not well understood. Phage 812 is a polyvalent phage that can 
infect more than 95% of Staphylococcus aureus strains includ-
ing those resistant to antibiotics. Therefore, phi812 and 
closely related phages are potential antibacterial phage-thera-
py agents. We have employed cryo-electron microscopy to 
determine structure and tail contraction mechanism for sta-
phylococcal broad host-range mutant phage 812-K1/420 that 
belongs to genus Twort-like virus, family Myoviridae. The 
phage has a 90 nm diameter isometric head and 240 nm long 
contractile tail ended by a double layered baseplate. The tail 
and baseplate of the native phage are dynamic. The structure 
of the icosahedral head could be refined to 5.0 Å resolution 
and additional sub-averaging within the T = 16 icosahedral 
asymmetric unit allowed determination of the major capsid 
protein to 3.8 Å resolution. The structures of the native tail and 
baseplate were solved to 8 Å and 12 Å resolution, respec-
tively. In order to examine the mechanism of the infection proc-
ess, we determined the structure of the phage in the con-
tracted state. The phage head is not altered after the DNA 
ejection. However, both the baseplate and tail undergo large 
reorganizations documented in their 6 Å and 8 Å resolution 
structures. Comparison of the tail and baseplate structures in 

the native and contracted conformation allowed us to deter-
mine the changes accompanying cell wall recognition and 
binding which is then followed by injection of the bacteri-
ophage genome into the host bacteria.
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American foulbrood (AFB) is an infection caused by 
Paenibacillus larvae (P. larvae), a Gram-positive spore form-
ing bacteria. This disease occurs in honeybee larvae, when 
spores germinate and proliferate in their midgut and subse-
quently penetrate into the hemolymph, causing sepsis and 
larval death. This work was motivated by the need of finding 
alternatives to antibiotics, that will leave residues in honey if 
used to treat this infection.

Bacteriophages (phages) and/ or their endolysins might 
represent valuable tools to use in AFB control as have already 
proved to be powerful biological antimicrobials. We have previ-
ously isolated and reported the first known P. larvae phage 
genome and by its in silico analysis we further identified, 
expre ssed and characterized the first P. larvae endolysin, 
PlyPl23. This enzyme has two functional domains: a catalytic 
domain (Amidase_2) and a totally new cell wall binding do-
main (CBD). The latter confers specificity to the enzyme, tar-
geting specific bonds of the cell wall surface.

The antimicrobial activity of PlyPl23 was tested in vitro 
against a panel of P. larvae strains and in vivo in bee larvae. 
PlyPl23 was effective in decreasing P. larvae infection yields 
in bee larvae experimentally infected with spores and no toxic-
ity effects were encountered. 

In a complementary study, the cell wall binding domain 
(CBD) of PlyPl23, fused to a green fluorescence probe was 
heterologously expressed. The specificity of the PlyPl23 CBD 
was assessed through flow cytometry and epifluorescence 
microscopy. Overall the results demonstrate the potential of a 
phage endolysin for detection and control of P. larvae.
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To be able to enter and replicate in exopolysaccharide 
(EPS) slime or capsule surrounded bacteria, bacteriophages 
(phages) have evolved the ability to overcome the EPS struc-


