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Figure 1. The morphologies of phage GH15 and K as revealed by

transmission electron micrographs (The bars represent 100 nm) .
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Figure 2. The nonline fit curve of one-step growth curve of phage GH15 and K. A: 19685; B: 25923; C: 26003; D: J2; E: USA300; F:
W1; G: W4661.
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Figure 3. Lytic activity of the phages on the common host strians in vitro. A: 19685; B: 25923; C:
26003; D: J2; E: USA300; F: WI; G: W4661.
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Figure 4. Rescue of mice from lethal W4661 infection by phages. Mice were inoculated i. p. with 2 x MLD W4661. One hour later, (A) 5 x 107

pfu of GH15 (black circles) » 5 x 10° pfu of GH15 (black triangles) , or 5 x 10° pfu of GH15 (black squares) were injected into the mouse

peritoneal cavity; (B) 5 x 10® pfu of K (black circles) , 5 x 107 pfu of K (black triangles) , or 5 x 10° pfu of K (black squares) were injected

into the mouse peritoneal cavity; (C) 5 x 10° pfu of cocktail (black circles) , 5 x 10° pfu of cocktail (black triangles) , or 5 x 10* pfu of cocktail

(black squares) were injected into the mouse peritoneal cavity. Control mice (black diamonds) were treated with elution buffer under the same

conditions. Each symbol represents the average of three experiments.
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Figure 5. The colony count of blood samples at regular intervals.
Mice were inoculated i. p. with 2 x MLD W4661. One hour later,
5 x 10* pfu phage K, 5 x 107 pfu phage GH15, 5 x 10° pfu phage
cocktail and buffer were injected into the mouse peritoneal cavity.
The arrow indicates the moment at which the lysin or elution buffer
was injected (1 h after challenge). At the indicated times,
bacterial counts (cfu/mL) in mice were determined from peripheral

blood samples taken from the caudal vein.
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Combination utility of phages GHI1S and K against
Staphylococcus aureus

Xiaohe Liu, Jingmin Gu, Wenyu Han , Yue Li, Dong Han, Qingming Zhang,

Rong Lu, Jun Song, Xin Feng, Liancheng Lei
College of Animal Science and Veterinary Medicine, Jilin University, Changchun 130062, China

Abstract: [Objective] In the present report, we compared the biological characteristic of staphylococci phage GH15 and
K. We also determined the therapeutic potential of the combination utility of two phages. [Methods] The patterns of
GHI15 and K were detected using transmission electron microscopy. We also detected the host range and the one-step curve
of phage GH15 and K. The lytic ability of mono-phage and phage cocktail was compared in vitro. Finally, the treatment
effect of mono—phage and phage cocktail aginst lethal methicillin—resistant Staphylococcus aureus (MRSA) infection in mice
was detected. [Results] The length of GH15 tail was longer than that of K either in the state of contraction or
noncontraction. GH15 had broader host range than K whereas both possess 7 common host strains. Although the phage
cocktail had equivalent bactericidal capacity with mono-phage to most common host strains, the phage cocktail manifested
more effective protection against lethal W4661 infection in mice than any mono—phage. A single smaller dose injection of
phage cocktail was sufficient to protect mice effectively from fatal infection. [Conclusion] Our results provide strong
evidence towards the therapeutic use of phage cocktail as an alternative to antibiotics for acute infection caused by multi—
drug resistant Staphylococcus aureus.

Keywords: phage therapy, multi-drug resistant Staphylococcus aureus, cocktail
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