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Bacteriophage therapy for aspiration pneumonia caused by antimicrobial
resistance
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Two Staphylococcus aureus bacteriophages, KSAP7 and KSAP11l, were isolated
from sewage and characterized. Based on morphology and DNA sequences, they were assigned to the
genus Silviavirus, subfamily Twortvirinae, family Herelleviridae, whose members are hypothesized to
be suitable for bacteriophage therapy. The KSAP7 and KSAP1l genomes were 137,950 and 138,307 bp in
size, respectively. Although their DNA sequences were almost identical, evidence of site-specific
DNA rearrangements was found in two regions. Changes in the number of PIEPEK amino acid sequence

repeats encoded by orfl0 and the insertion/deletion of a 541-bp sequence that includes a possible
tail-related gene were identified.
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No S aureus Met!n:ci]}&l Phage
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4 RIN4220 S + +
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26 MR16 R + +
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- BEE= 93.3% 100% 1. 27— MRSHE(S. qureus phage)
(a) Summary
ORF10 (membrane protein, holin) ORF89 (tail-related protein)
ORF88 (structural protein)
orf1 l l > l—‘ orf142 orf143 orf184 orf187
KSAP7 137,9500p

2 .

138,207bp
orf142 orfi43  orf184 orf187

KSAP11
orf1
ORF88.1 (tail-related protein including lg-like domain)

(b) Variation of PIEPEK-repeat numberin the ORF10

1 : MKRKFSSNEI TITLITIVVA LFIVLITVAF NKYOIAKEDK DRYOKLVEIY QKADDDDGKT
1 : MKRKFSSNEI TITLITIVVA LFIVLITVAF NKYOIAKEDK DRYOKLVEIY QKADDDDGKT
61 © KKRYVEKLNR AEEELKKVKE ETNYKGYNDK TEKERDKEDK SYRERIYGND KDKDLVLVNN
61 © KKRYVEKLNR AEEELKKVKE ETNYKGYNDK TEKERDKEDK SVRERIYGND KDKDLVLVNN
121 © KVWVSNEVTR PKIIEDNGVS TVWVPPVVSP VEPPSEPSIP SPTIPNPINP NTILPKPSIP
121 KVVSNEVTR PKIIEDNGVS TVWVPPVVSP VEPPSEPSIP SPTIPNPINP NTILPKPSIP
181 : TPNPLPPIEP EKPIEPEKP1 EPEKPIEPEK PIEPEKPIEPREKPIEPEKRIJEPEKPIEPEK KSAPT: 12 times
g o= KSAP11: 2 times
241 : PIEPEKPIEP EXPIEPEKPS SDTTIPLVPL EPSTPYDESN DTNGEG
Eased Eaaascd
187 © —PIEP EKPIEPEKPS SDTTIPLVPL EPSTPVDESN DTNGEG

B2 KSAPTH K UKSAPLL A4/ LB, (2) KSAPTH ZUKSAPIITHES R 200 T EEHE, K& LR
ZEPEORFD A MERL , D& RERENL D EEREET ., F v Ol BFLICE S &, bAlbpDINL
BEFIOIRA /IR, 20 DEMbpERERIEE ST & © Tors85L orfBODM TRET LT RRES Y,
(b) ORF10LC 4507 SPIEPERD U B b B, B @ KSAPT ORF10., "FB% : KSAP1L DRF10,

F2. PLETTANZYT S LD2D DA EEHOS
ORF10-like protein ORF3$8.1-like protein
A s 2 Mf“‘;:;; Number of Idenity toKSAPT o 2 I“”.“:_E;c‘;f Identity to KSAP11
ated gene product amit PIEPEK ORF10 (% ated gene product amin ORFS8 1 (%6)**
residues residues

KSAP7 ORF10 286 12 100 Absent

KSAP11 ORF10 226 2 79.02 Present (ORFE88.1) 170 100
Remus Renms 009 277 8 0.2 Present (Remus_086) 170 97.64
Romuhis Romulus_009 2T g 90.2 Present (Romulus_086) 170 97.64
SAll F422 gpl53 273 L 90.72 Present (F422_gp078) 170 9588
StAP1 SAP1 035 285 11 04 84 Present (SAP1_115) 170 95 88
Staw?  Stau2_17 255 6 84.19 Present (BH792_gp095) 170 95.88
$MRO03 MRS_079 237 3 79.03 Present (MRS_154) 170 95.88
K CPT phageK gpl79 397 0 38.69 Present (CPT_phageK gpl15) 170 61.76
Twort  TwortORF029 323 0 39.57 Present (TwortDSMZ_157) 172 5542
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