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‘ Antibiotic overuse ‘ E.coli APEC O78:H9

3 /6)) High virulence
|/ ))) Multidrug resistance (MDR)

Consumer and environmental 1 . ‘__""{fo.._j‘ D Potential risk of
health - : - colibacillosis outbreaks

? Antibiotic-resistant bacteria

Specific lytic ability against
pathogenic bacterial cells

@ Safety for animals and humans

Bacteriophage
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Isolation and screening bacteriophage strains
with strong lytic activity specific to

Escherichia

coli O78:H9

causing disease in chickens and ducks in
Hai Phong, aiming to replace antibiotics in
livestock production.
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Select phage strains showing

Eval . ore
02 | strong lytic activity and high valuate its stability under

various pH and temperature

specificity toward multidrug- O

resistant E. coli O78:H9. conditions.
Isolate bacteriophages from poultry Characterize the selected strain
farm wastewater in Hai Phong o by morphology, host range, and
capable of lysing E. coli O78:H9. in vitro bactericidal efficiency.
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o Enrichment and isolation of bacteriophages 9 Determination of lytic activity
Filtration
0.45
*m : um) Bacteriophage
N : lysate o p—

Chloroform s " =
e - e ° Plaque formation -
'C-m el e S el e '(@ SEEESHY Double-layer agar Evaa:g:tee :;/:?::aa::(:;:lity

9 Amplification, purification & stock preparation G Determination of titer
Plaques: collect » g% Layer 2: 0.7% LB soft agar +
amplify » mid-log :@4: C@ 4°C, 3h E. coli + diluted phage

host culture

o rpT—
'. Stock prep @ PEG 8000 - ‘ [ ]
.I L - \'_- :

N Layer 1: 2% LB agar (base)
. e —
Centrifuge - resuspend Count plaques -
in SM buffer calculate titer (PFU/mL)

37°C, 150 rpm
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e Transmission electron microscopy (TEM) method

TKT (10° PFU/mL) Uranyl acetate 2% (pH 4.0)

Carbon coated .. L—\/—J
copper grid ; N\ Za Classification
@ 20 seconds
e > 4 # According to the

TEM JEM 1010 (Jeol,Japan) International Committee on
Taxonomy of Viruses (ICTV)

G Evaluation of lytic efficiency

. 0,1 1 10 100
Phage 1ge/bacteria ratio - I . B ST EnT el
i ion: 10° NaCl 0,9%
Bacterial concentration: 10° CFU/mL Spread the culture solution STREE eSS
Shaking incubation Bacterial concentration (CFU/mL)
E. coli 078:H9
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e Evaluation of lytic efficiency Juy

Layer 2: 0.7% LB soft agar + E. coli + diluted phage _ i _ i _ i _ i _ _zd _ i
Layer 1: 2% LB agar (base) 5E.coli 2 Salmonella 2 L.kunkeei 2 Vibrio parahaemolyticus 2 S. aureus 2 Bacillus cereus
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e Determination of phage stability under different temperature conditions

Ry Ow O an ® 3n

Layer 2: 0.7% LB soft agar +
Temperature

E. coli + diluted phage
Phage stock in SM buffer

10° (PFU/mL)

-20°C 4°C  25°C 37°C 40°C 50¢C 70°C 80°C

Layer 1: 2% LB agar (base)

9 Determination of phage stability under different pH conditions
\/OOIJL @ 1h @ 2h @ 3h

Q
@ 3h -:C-@ 37°C Layer 2: 0.7% LB soft agar +
s B s— - ’ e E. coli + diluted phage
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Layer 1: 2% LB agar (base)



RESULTS AND DISCUSSION

Phage isolation

From 20 wastewater samples,
showed

clear plaques, indicating the
presence of bacteriophages.

exhibited the
and was selected

for amplification and purification,
designated

Figure 1B. Plaques of purified phage

Figure 1A. Plaques of bacteriophages on the
PE1 on E. coli O78:H9.

double-layer agar plate.

TN
‘ s’k ‘-L_ A



RESULTS AND DISCUSSION

Identification of the phage using
transmission electron microscopy (TEM)
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RESULTS AND DISCUSSION

Bactericidal activity of phage PET

I 4,2 log*™®

e The wlgl-CloRigelny 1,95 - 3,11 log

Bacterial concentration after 3 hours.
decreased significantly. e The 1:1 ratio showed the , reducing the

bacterial concentration from

Bacterial concentration (log (CFU/mL))

of phage PE1 against E. coli

0,1 1 for controlling E. coli

Phage/bacteria ratio

Figure 2. Bactericidal effect of phage PE1
against E. coli O78:H9




Bacterial species

Escherichia coli

Bacillus cereus

Salmonella enterica

Vibrio parahaemolyticus

Lactobacillus kunkeei

Staphylococcus aureus

Host range of phage PET

Strain

E.coli 0O78:H9 (HPVN24)
El
E2
E3
E4
E5
BC1
BC2
Salmonella_HaiDuongl
Salmonella_HaiDuong?2
Vp-HP1
Vp-HP2
LK_VNO1
SA 01
SA 02

RESULTS AND DISCUSSIO

Source Plaque formation

Diseased chicken
and duck

Beef

Diseased chicken

Diseased shrimp
Diseased shrimp

Honey
Beef
Beef

Table 1: Host range of phage PE1.

++4 : Clear plaques

+ : Faint plaques

- :No plaques formed

lysedEJE additional E.coli strains

beyond itsEIEES

o E.coli O78:H9 (HPVN24)

o E1
o E2
o E3

strains.

against E. coli

to
in poultry in Vietnam.
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Evaluation of PET activit
temperature and p

Stable

Decrease
=1,5 log

Phage concentration (log:o PFU/mL)

Temperature (°C)
Error Bars: +/- 2SD

Figure 4. Phage PEL1 titer after 1, 2, and 3 hours
under different temperature conditions.

'3 -20 - 50°C: Stable.

e 60°C: Stable after 1 hour, but decreased by =1.5 log after 3 hours.
e 70 - 80°C: Inactivated, with the phage titer dropping to ~O PFU/mL.

under different

conditions
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Figure 5. Phage PE1 titer after 1, 2, and 3 hours
under different pH conditions.

o Rels RN PARS 16l across a wide pH range.

e pH 3: Decreased by =3 log (PFU/mL) after 1 hour
and completely inactivated after 2 hours.
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The bacteriophage strain PE1 Transmission electron microscopy B

(TEM) revealed that PE1: The host range of PE1

was successfully isolated

Showing strong lytic activity and * Has an icosahedral head measuring e Lysed 3 out of 5 E. coli isolates and

high specificity against Escherichia 55.51%+ 0.59 nm. E.coli 098:H9 with varying degrees

coli 078:H9 (HPVN24). e Has a short, non-contractile tail. of activity
e Belongs to the Podoviridae family, .

.. e No lytic activity was observed
Caudoviricetes class.

against other tested bacterial

species.
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The bactericidal efficiency

of PE1:

At a phage-to-bacterium ratio (MOI
= 1), the bacterial count decreased
from 5.32 log4o CFU/mL to 2.20
logo CFU/mL.

4

Conclusion

The stability of PE1 under

temperature and pH:

e Stable within the temperature range
of =20°C to 50°C for 3 hours.

e Stable within the pH range of 5 to 12
after 3 hours of testing.

The PE1 phage strain shows
strong potential for developing
phage therapy to prevent and
treat E. coli infections in
chickens and ducks.




Future work

Perform a comprehensive evaluation of bactericidal efficacy
(Compare PE1 with other phages and with antibiotics).

Analyze and decode the PE1 genome
(Identify genes for lytic enzymes, structural proteins, and any
virulence-related genes).

Assess stability and biosafety
(Test irritation potential and effects on beneficial microbiota in
chickens and ducks).

Conduct on-farm field trials
(Apply PE1 in prevention and treatment models for E. coli-induced
diarrhea in poultry).
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