GOLF PhD TOP UP SCHOLARSHIP 2020 (SPONSORED BY CFWA)

Project title: Investigating an alternative therapeutic agent for the treatment of bacterial infections
with kids with cystic fibrosis

Project update for CFWA:

Bacteriophages are viruses that can infect and kill some of the common bacterial species that cause
persistent infections in persons with Cystic Fibrosis (CF). One of these bacteria, Staphylococcus aureus
(S. aureus), has become resistant to almost every type of antibiotic currently in use to treat these
infections.

Over the past couple of years, we have managed to successfully isolate, purify, and name a number of
these bacteriophages from local sources. One of these bacteriophages, named Koomba-kaat 1, has
demonstrated broad ranges of activity towards the more dangerous variants of S. aureus.

HNH endonuclease yirign Slw tural protein
terminase large subunit
e subunit

(—fl'xwv'va;e arge SLCUNZ ‘\ - | ] l -.
v

portal protein
_portal protein
head maturation protease

. ~ major head protein

tail fibe:
\ ~

terminase small subunit
membrane protein

hemolysin
ribosome associated inhibitor A; zinc finger domain protein

-

holin o heath
endolysin—Z. . . ¥ ¢ el
& o J int cleas.
. / / st teir
transcriptional regulator. 2\ e f;,, ~ tail y chaperone
Y oty X s », RNA polymerase beta subunit

nucleoside 2-deoxyribosyltrans! S PR E \ 0 tan\;scsloc;:.ed lysin

ysM motif protein ’ %% ooy

virion structural protein s, % B GC Content

nucleotide kinase

GC Skew
B e skewt)
i endonuciease B e skewi+)
A binding protei
m:-\:o':ta wgc:ioc:i«: Sl Phage K

baseplate protein

__baseplate protein [} 100% identity
¥ 70% identity
50% identity
1:§

Phage G1

100% identity

secreted protein

membrane protein -
Koomba kaat 1
135469 bp
70% identity
50% identity
tail fiber protein Phage GH15

&
X { F tail fiber protein 100% identity
5 &E DNA helicase
& .
A
&

membrane protein 70% identity

= DNA helicase
50% identity
HTH DNA binding protein
B Prokka CDS

DnaB-like replicative helicase

nuclease

RONRg STeiosDClens DNA methyltransferase

. g
2, o e ¥
» Had e \
\\."7.. mg‘(‘ﬂd e ((\“A P . DNA methy \sfer:
\\\ Py byt NS SbeD-like subunit of palindrome specific endonuclease
W, o

SbcCHike subunit of palindrome specific endonuclease

2
iyl a < 1“‘/ 4 anti-sigma fact
7y AT TR VAL ti-sigma factor
o %\ oy St //‘ DNA primase

S
.’ —DNA methyitransferase

-
DNA binding protein-——— 1 m» __,_/ -— RusA-like Holliday junction resolvase
virion structural protein \ ] mp e o ribonucieoside diphosphate reductase small subunit
exouciaase N —_— ribonuciectide reductase
major tail protein I . .- DNA polymerase
Ig domain containing protein=——  — —HiNH endonuclease
RNA polymerase sigma factor DNA polymerase

UvsX-like recombinase RecA or 53k, ength ?

Figure 1: This is the genome for Koomba-kaat 1, it has many tools (genes labelled in blue) which enable
it to infect and destroy a large range of antibiotic resistant S. aureus (MRSA).

Recently we demonstrated, that Koomba-kaat 1, has no genes associated with virulence, boosting our
confidence in its safety. This year we plan to continue our safety experiments and clarify whether this
phage could be used as a potential adjunct therapy for people with resistant MRSA infections.
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