OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g002.jpg
PFU/mL

*
| = .=

60
Time (min)

120

Il Day 1
B Day 5
B Day 10
[ Day 38
[ Day 42
[0 Day 47

240

|
|

1st Round

2nd Round

360






OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g003.jpg
Neutralized phage particles (%)

100

75

N
o

25

1st round of PT No treatment 2nd round of PT
® Local " —

.............................................................................................................................

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Days

104

(qw/n4d) 19313 abeyd





OPS/images/fcimb.2025.1547250/crossmark.jpg
©

2

i

|





OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g001.jpg
Phage (10° PFU/mL) IV
Administration
3 time/day for
10 days

Phage
N\

Phage (10° PFU/mL) Local
Administration

Vancomycin (1g/sheep) IV
Administration

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Administration

. -
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Tibia FRI =
insheep

condition

o\ N

Sheep

Group 3:

Phage

Presence of phage
Distribution in tissue and organ neutralization

----------------------------------------------------------------------------------------------

Phase 2 - Infection

2

3 ti:\e/day for 3 time/day for
10 days phage 10 days
-
\ /// \
’; l| Vancomycin l.
/ \\‘_,//
No treatment (28 days)

DO D10 D38 D48 D50
Time : : 5 :
(Days) | ) \ )

1st round of PT 2nd round of PT
MRSA
3 weeks
infection Revision
DO D21 D31 D33
"IEII’ Time : : :
(Days) \ )
Intervention
by group

Phage

Bacterial
burden

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-





OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g006.jpg
)
o
1

I\

® Local

Phage titer (PFU/mL)

N~
=) o o o o o
et

| -

101

\

(2,) sojo1ued abeyd pazijesynaN

100

13

10

Days





OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g004.jpg
CFU/animal

108

Soft tissue

Osteotomy

/\ Van IV
O Phage Local + Van IV
B Phage IV + Van IV

A
AA

Implant





OPS/images/fcimb.2025.1547250/fcimb-15-1547250-g005.jpg
PFU/mL

30

60
Time (min)

120

240

Il Day 1
Il Day 5
E Day 10

360





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g007.jpg
A)

0OD600

C)

Relative area under the curve

BW25113 Z1 Marionette + aTc  Z1 Marionette non-aTc ) BW25113 + T4 BW25113 + K1F-GFP
(target) (+ control) (- control)
1.5 * & L0
* S
(o]
A 0.5
1.0 I®)
*
0.5 + /*\‘ 0.0 @ ———
0.0 =L ST TITI e T Z1 Marionette + T4 Z1 Marionette + K1F-GFP
0.0 2.5 5/M BW25113 (target) 1.0
time (h) B 71 Marionette + aTc 200 nM (+ control) S
" Z1 Marionette (- control) © 55
+ P4-EKORhE-multi-lysins MOI 1 g™
B+ P4-EKORhE-multi-lysins MOI 10
BN + P4-EKORhE-multi-lysins MOI 100 0.0 M BN Blank
0.0 2.5 5.0 mg: 180
time (h) -
D) E) + P4-EKORhE-multi-lysins in SM2 buffer
P4-EKORhE Bacterial survival
multi-lysins T4 K1F-GFP in A549 tissue cultures
0 —
NN Y = 025
5 § g
g \ 5 0.20
(&)
& =2 <3 MOI 10 2 0.15 A A
] nuctel
_ ] MOI 100 3 Il Phalloidin (A549 cytoskeleton
3 T 2 o010 + SM2 buffer ( vt )
= [] GFP (bacteria)
m ~ ~ m ~ m ~ % 0.05
5 s 0B S b o b 8
o + 4 1 1 /_E
§v 2§ g 000
& N + @ & S o
Iy g ¢
Escherichia coli P4-EKORE

multi-lysins





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g008.jpg


OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g005.jpg
» Created with SnapGene™
- J» Created with SnapGene™ 'z ed w ! e

A) (P2/P4 packaging signal e T e
- ___________ — (degenerate, codon- (non-degenerate, natural
(polarity-suppression ~ F# -~ T o timiz:ad) version)
fair) — S Neopimized) e T DN g e e
pro e R W 0 TS,

e,
.,
..........
ane.,. S O a0 Y To\ VTN
o,
LD

(P4 capsid size-determining S gy gl oomoed N\ My /B
protein)

.
......

......
......
........
LI

LTT9N
......
......
LT

—A
3
1
H EH
26082021-ORIGINAL-P4-EKORhE-multilysins \ N\ 545 W& /= Ramirez_Garcia_y9v_1_P4-EKORhE-A_plann_11kb_featured_REVseq 3 2 =12 g
11,439 bp 11,432 bp ? g, [ 5
! S d

(prophage de-repression
protein, knocked-out)

0
.,
‘e
.,
.,
0
0
o,
.,
e

(KmR / KanR)

(genome-minimized) (the remain of the knocked®y
out epsilon sequence is \
unselected and the —
information is lost)

C) D)

Genome 0
(containing a Acos-P2 prophage) @ .. O
@ O,

@—>\ \/I\
RO, 17K O

A controllable gene-minimized P4 bacteriophage (P4-EKORhE)
harbouring the multi-lysins cassette

DH5a Z1 AcosP2-C5545 71
15 * * * *

B non-induced

D 1.0 + inducer o O  +inducer
@ l = ! EEE + aTc 200 nM
P4-EKORhE o ' o : + 0.2% rhamnose
+ O l O ! / | '
multi-lysin 0.5 | | -
|
1 v
00 ' —
@@ 2 L 4 5 2 . 4 5
M //@ P2 late genes g} sidprotein (O P4 phage éﬁ.% P4;complete time (h) time (h)
A (phage structural) 0 (P4) V1, structural Y virus

(or transducing particle)





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g006.jpg
Upstream and downstream optimization of
P4-EKORhE lysates propagated in Acos-P2-c¢5545 Z1

1012
1011

1010

pfu / mL

10°

108

107

S & & £
S & & N
(%) S S S
%] N N N
EF 8 £ £
M ~ ~ N
X X X
2 ~ ~ =

X
e
Upstream / downstream processing





OPS/images/back-cover.jpg
Frontiers in
Cellular and Infection Microbiology

Investigates how microorganisms interact with
their hosts

Explores bacteria, fungi, parasites, viruses,
rions and all microbial
well as the microbiota and its effect

endosymt
pathogen:
on health and o

Discover the latest
Research Topics

= ltar and Infection
biology

005 Lau






OPS/images/cover.jpg
& frontiers | Research Topics

Advances in bacteriophage
research & development
with therapeutic
applications






OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g004.jpg
0OD600 OD600 0OD600

OD600

MS2's gpL

A's LysRLysSRz

-/—

PhiX174's gpE

1 /
0 ——a -

multi-lysins

2.5
time (h)

Il non-induced
alc-induced

5.0

B)

Quantification of lysins in induced an non-induced samples

aphAl
MS2-gpL lysin  PhiX174-gpE lysin (kanR /neoR)  30S ribosomal

30 100 600
1.0 75
20 400
50
0.5
10 H s 200
0 72 0.0 o Il

LU

7
%
%
0
£ A-lysR endolysin  A-LysS holin A-Rz spanin 50S ribosomal
E’_ 80 80 [ alc-induced
‘_U; 60 2 60 400 vzzzz2 non-induced
2 40 %
; %
= 20 7
: %
= 7
s 0 —
-






OPS/images/fcimb.2025.1561443/crossmark.jpg
©

2

i

|





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g001.jpg
tail-fibre





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g002.jpg
o) @?é
e

Heterogenous
sample

M Prophage

with “cos” site

Prophage with
deleted “cos” site

%200,

Cosmid / plasmid
with “cos” site

Lytic Temperate Heterogenous
bacteriophage Activation sample

O
xlx

PO O

OK .
O @)
f i .

OK

Transducing particle

Temperate Pure
Activation sample





OPS/images/fcimb.2025.1561443/fcimb-15-1561443-g003.jpg
A)

O M52 apLy... > PhiXi74 gpE L. >|

PLtetO1 | D
RBS-34 RBS-64

2000

D <]

T7 gp10 terminator | | TO terminator
T500 Terminator F24

Desintegration of pathogenic bacteria

Expression of lysins






