Isolation and characterization of bacteriophage against methicillin resistant

Staphylococcus aureus

Abstract

Methicillin resistant Staphylococcus aureus (MRSA) is a major human pathogen responsible for
several life threatening conditions and phage therapy is one potential option to treat this pathogen. The
aim of the study was to isolate and characterize bacteriophages effective against a wide range of MRSA. A
mixture of two MRSA isolates was used for the isolation of phage from wastewater treatment plants. Three
phages were selected for further characterization. All three phages belong to the Siphoviridae family and
have long non-contractile flexible tails. The three phages showed a wide host range against S. aureus.
Phages ¢$SA1 and $pSA2 were resistant to a pH range from 4-10 while $SA3 has a pH range from 3-11. DNA
from all three phages were resistant to digestion by endonuclease enzymes such as EcoRl and Accl. There
was a high degree of mosaicism among the three virulent phages and with their ancestor phages of
Siphoviridae due to their non-uniform access to the common genetic pool by horizontal gene transfer and
recombination. Since some of the staphylococcal toxins are phage encoded, the presence of genes for such
toxins was tested by performing polymerase chain reaction and all three phages lacked genes for any of the
staphylococcal toxins, including staphylococcal enterotoxins, exfoliating toxins and the toxic shock
syndrome toxin, therefore these bacteriophage are suitable candidates for future use in phage therapy

against MRSA.
AaMAY

Go uall e &g puaal) Dt ) 8l al jeY) Gluse (e (MRSA) Cpbuiall Za glaall Zpadl) 2o giiall <l ) Sall yiins
o3 (ya gl (IS5 yeall Jalall 138z Dlal Alainall il LAl (e Ay Sl Cililally o Madl ysing s Glas¥) Sla 3¢5 S Gial eV
o e aladial o culfiall A gliall Ll Ao ial) )y Sall (o il 5 (520 m Allad 4 Clle Cina i s Joe s Al )
i i) (e dall Glile SO6 jlaal &5 a8y auall Gl sl dadles cillasa (e 4,88 @lle J )l MRSA @Y e (e
el 5 (g2 DM CLilal) s jelal Ay sha g 4y dualiiie e U5 el 5 Siphoviridae Ale ) < 5 ) 4 0 clilall apen
Vo-f) Ol )5t A sen A Al e lie PSA2 5 GSAT Ol IS Galuiall de gliall 4padll A saiall il Sl aa Sl (4
anngll Ao sl il AR 4 A0 el A3 0 bl (1)-T) Cle 7 515 A sanda ) Ao lie 40 GSAZ el s
O pedSlal 5 O Allaall 4 Sl el Gp 4liill e Alle 3a s dlis <alS5 ACCH 5 EcoRI Jie Alladl) Sl 331 Aol 5
Ji Ao g0 lld g ailE )5 aead () A0Sl SLilal) aasd as g0 il J gea sl s Siphoviridaece 43 sall 4 Sl clilall
G psand) oda Jial cilill dgay JLES) &5 edod siiall o sand) (el 350K Clilal) 5l s S sale) s E8Y) i)
Ay Lay A siinll o gandl (e (5Y 5 jiall cilisal) e (51 () N 4y i€l lilall gan 5868 5 Jualosial) 5 yalil) Jelis 6 a) G sk
5 GSA2 5 GSATL) A Sl CLilal oda et sl 3gds Apand) derall A Blie au g jpddill o gansy A sliall Ay sl sed)
Al Chiladll JaS @lld g MRSA 2 7 3al) (b Difie Lgaladin culiall il yall oo ($pSA3



