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Introduction

Pseudomonas aeruginosa

* Gram-negative bacillus
* Widely in natural environment

* Nosocomial infections

Common infections:
* Pneumonia
* Bloodstream infections
* Urinary tract infections
* Surgical site infections

P. aeruginosa

\

biofilm formation

!

formed on medical devices used for treatment, such
as catheters, vascular lines, and tracheal tubes
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Introduction

Antibiotic-resistant

* A major global public health threat

* Resistant bacteria are harder to treat

* Increases healthcare costs &
mortality

IMPACT

* Longer and more complicated treatments
* Higher medical costs
* Increased morbidity and mortality

Antibiotic-resistant P. aeruginosa is
a significant global problem because it can
form biofilms, exhibit multiple resistance
mechanisms, and cause treatment failure in
chronically ill or hospitalized patients.
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Rifampicin-resistant Mycobacterium tuberculosis
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In the 2024 WHO BPPL ranking:
carbapenem-resistant P. aeruginosa
P. aeruginosa remains a critical pathogen due to high disease

burden, rising long-term antibiotic resistance, and limited new
treatment options
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“A type of virus that infects and replicates inside bacteria”

Phage structure:

Bacteriophage

Capsid Head
Nucleic Acid

Collar
Whiskers
Sheath

Base Plate

Tail Fiber
Spikes 3D Bacteriophage

, [ can be found in soil and seawater, oceanic and }

terrestrial surfaces and extreme environments

- Sapkota.A, 2022
» Specific to the target bacteria Life cycle of bacteriophage:

e Minor side effect

« Abundance in nature /

e Harmless to human

FUNCTION r

» Control of bacterial populations
» Potential medical applications: Researchers are exploring
“phage therapy” to treat antibiotic-resistant bacterial infections.

Maturation

Monish B., Kusum K., Sakshi M-, 2024
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Introduction

Efficacy of phage therapy in preclinical models of bacterial
infection: a systematic review and meta-analysis

Phage therapy:

To assess how effective phage therapy can be in treating bacterial
infections, In preclinical infection models

Sergio Alejandro Gémez-Ochoa, Melissa Pitton, Luca G Valente, Cristian David Sosa Vesga, Jorge Largo, Andrea Carolina Quiroga-Centeno,
Juliana Alexandra Herndndez Vargas, Silvia Juliana Trujillo-Cdceres, Taulant Muka, David R Cameron*, Yok-Ai Que*

Country Animal Infection Pathogen Number of phages; Phage Outcomes Overall results Includedin  Reason for ® A p p | | Cca b | e to mu |t| p | e | ﬂfeCt | on
setting phage name(s) administration assessed meta- exclusion
route analysis? models and many MDR
Albac et al France Mice Skin or burn Staphylococcus 3;1493,1815,and  Subcutaneous  Bacterial load Phages reduce Yes NA h
(2020)* aureus 1957 bacterial load pat Ogens
Alemayehur Ireland Mice Respiratory Pseud.omonas 2; PHIMR299-2and  Respiratory Bacterial load Phage§ reduce No !nsuf‘ﬁae.nt N Ve ry ﬂ ex| b I e a d ministration route
etal (2012)" aeruginosa PHINH-4 bacterial load information
Chaetal South Korea  Mice Respiratory Acinetobacter 5; PBABOS8, PBAB25, Respiratory Mortality and Phages reduce Yes NA ° Al m OSt a I | Stu d | esre p O rt p 0OS | tive
(2018)* baumannii PBAB68, PBAB8O, bacterial load mortality risk and
and PBAB93 bacterial load Outcomes
Chadhaet al India Mice Skin or burn Klebsiella 5; Kpn1, Kpn2, Topical or Bacterial load Phages reduce No Model or
(2016)* pneumoniae Kpn3, Kpn4, and superficial bacterial load pathogen <2 ) . .
" g strong consistency of efficacy

Chadhaet al India Mice Skin or burn Klebsiella 5; K@1, K@, K@3, Intraperitoneal  Mortality and Phages reduce Yes NA
(2017)* pneumoniae K@4, and K@5 bacterial load ~ mortality risk and

bacterial load
Chang et al Australia Mice Respiratory Pseudomonas 1; PEV20 Respiratory Bacterial load  Phages reduce Yes NA
(2018)* aeruginosa bacterial load
Chenetal China Mice Respiratory Pseudomonas 2; MYY9 and HX1 Respiratory Bacterial load ~ Phages reduce Yes NA
(2021)* aeruginosa bacterial load

The Lancet Microbe, 2022

Preclinical studies demonstrated that phage therapy effectively reduced bacterial burden and mortality across
multiple infection models, pathogens, and administration routes



Bacteriophages for treating P. aeruginosa in Thailand

Characterization of N4-like Pseudomonas Phage
vB_Pae-PA14 Isolated from Seawater Sampled in

Thailand

Akkaraphol Srichaisupakit’ &% (7} , Peechanika Chopjitt? (©) and Anusak Kerdsin?

Phage-resistant Pseudomonas aeruginosa against a novel lytic phage JJO1
exhibits hypersensitivity to colistin and reduces biofilm production

Wichanan Wannasrichan !, Htut Htut Htoo 2, Rubsadej Suwansaeng 2, Joe Pogliano 3, Poochit Nonejuie ?,

Vorrapon Chaikeeratisak 1+~




Bacteriophages for treating P. aeruginosa in Thailand

A novel virulent Litunavirus phage possesses
therapeutic value against multidrug resistant
Pseudomonas aeruginosa

Varintip Lerdsittikul ', Metawee Thongdee 4, Somijit Chaiwattanarungruengpaisan 2,

Thassanant Atithep 3, Sukanya Apiratwarrasakul 1, Patoo Withatanung 4, Martha R J Clokie °,
Sunee Korbsrisate ©

Gap of research

- Lack of local clinical relevance
- Absence of a systematic phage library




Hw)othesis: The identified phages, isolated from environmental sources and bacterial hosts,
will specifically infect and lyse P. aeruginosa, including carbapenem-resistant strains

Objectives

G

1. To isolate bacteriophages specific
to P. aeruginosa, including
carbapenem-resistant strains, from
environmental samples

2. To characterize the biological
properties of the isolated phages,
Including host range, plaque morphology,
and stablity test

3. To evaluate the in vitro efficacy of
selected phages in reducing P.
aeruginosa growth in planktonic cultures
and biofilm forms 8




Conceptual Framework

P. a uglna » Bacteriophages effectively kill P. aeruginosa, including

Phage specific for carbapenem-resistant strains.
P. aeruginosa » Characterization data of phage properties such as plague
l morphology, host range, pH and temperature stability.
—  |n vitro evidence of phage efficacy in reducing
Biofilm formation Bacterial host P. aeruginosa growth in planktonic form and biofilm forming.

selection ®

A\ A
l» OUTCOME
Antibiotic tolerance | Bacteriophage specific for P. aeruginosa
J

: and effectively kill bacteria.

‘l' Phage characterization

Multidrug Resistance -
(MDR) = CRPAQ A s IMPACT

* Provides a new treatment option beyond antibiotics

T(’ - l o for CRPA infections
<8 Nosocomlal . * Reduces antibiotic use and slows the development
A Phage killing assay of drug resistance
. .‘\\“%;' f"“; infection Planktonic & Biofilm Assay
9




Study Design

Bacterial Host Selection

Part | : Phage Isolation Part Il : Phage Characterization Part lll: Phage Killing Assay

Transmission Electron Microscope |

I Environment | (TEM) Analysis I )
= =t
[

- Temperature & Stability test I |

| | i N _

Host range determination

Genome Analysis
10



I: Culture Preparation of Pseudomonas aeruginosa

Retrieve from
storage

-80°C freezer

Streak on
NA agar

2) 70-B-13-1

ﬁ\rget strains:
1) 70-A-14-1 /0-B-

4-4

o)

6

7 14-2
3)70-B-13-2  8) 70-B-

9) 70-C-13-1

/

In strain 1.3 = MDR, 1.4 = XDR

4) 70-B-13-3
5)70-B-13-4  10) 70-D-13-1
*MDR: Multidrug resistance

XDR: Extensively drug-resistant

ll: Preparation of Bacterial Host for Host Detection

Collect single colony
IN P. aeruginosa

_—

11
)

LB broth

Incubate

—
37°C, 16-18Hr.

0



Bacterial Host Selection:

Method A: UV light induction
to trigger phage release * Trigger: UV light (254 nm)

7™ * Critical step: Wash 3x with
(2: mins SM buffer to remove debris

to

w

Method B: Spontaneous

collect naturally release phage

* Trigger: Natural time-course
* Duration: 24 hr. incubation

4 )
: Preparation of
Balg::"g!‘gt?cl)t:re Bacterial Host and Host Detection Phage detection Observation
P . Host Detection )
Spot assay to observe plague
(double agar of bacteriophage
overlay method) 1 2
\ Drop phage (( : :
\ 5 pl/drop v Y :
/\\< - 10 //
Vwmﬂm

NA/CaCl, agar plate

* Spontaneous (n =10)
» SMbuffer (negative control)

=5 yl/drop

11



RESU LTS [O Good host for detect bacteriophages\

Method A: UV induction @ PGS on inedka J

Phage ID Host A Host B Host C Host D Host E Host F Host G
1) 70-A-1.4-1
2) 70-B-1.3-1 +
3)70-B-1.3-2
4)70-B-1.3-3 +
5)70-B-1.3-4
6)70-B-1.4-1
7)70-B-1.4-2 +
8)70-B-1.4-4 + +
9)70-C-1.3-1 +
10)70-D-1.3-1 +

Method B: Spontaneous (24 hr.)
Phage ID Host A Host B Host C Host D Host E Host F Host G Host H Host | Host J

Host H Host | Host J

1) 70-A-1.4-1 + +
2) 70-B-1.3-1

3)70-B-1.3-2

4)70-B-1.3-3 + + +
5)70-B-1.3-4 ND

6)70-B-1.4-1

7)70-B-1.4-2 +
8)70-B-1.4-4

9)70-C-1.3-1

10)70-D-1.3-1 +

+ + + +

+ +

Table 1: Representative Spot Assay resullts. Clear zones (plagques) indicate susceptibility, while the SM Buffer spot (negative control) remains non-transparent
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O Good host for detect bacteriophages
@ Plaqgue on media

RESULTS

Method A: UV induction \/ W,
P. aeruginosa (UV) Host A Host B Host C Host D Host E Host F Host G Host H Host | Host J
0-B-1.3- +
Based on the resuits, Bacteria 1,3, 5, and 6
70-8-1.5-3 were not produced phage by UV induction.
5)70-B-1.3-4
7)70-B-1.4-2 +
8)70-B-1.4-4 + +
9)70-C-1.3-1 +
10)70-D-1.3-1 +
Method B: Spontaneous (24 hr.)
P. aeruginosa (S) Host A Host B Host C Host D Host E Host F Host G Host H Host | Host J
1) 70-A-1.4-1 + +
2) 70-B-1.3-1

4)70-B-1.3-3
5)70-B-1.3-4
6)70-B-1.4-1

7)70-B-1.4-2 .
8;70_8_1 4-4 : Based on the results, Bacteria 2,3,5and 6
0)70-C-131 + were not spontaneous produced phage.
10)70-D-1.3-1 + + + +

Table 1: Representative Spot Assay resullts. Clear zones (plagques) indicate susceptibility, while the SM Buffer spot (negative control) remains non-transparent
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Method A: UV induction

P. aeruginosa (UV) Host A Host B Host C Host D Host E Host F Host G Host H Host | Host J
1) 70-A-1.4-1
2) /0-B-1.3-1 +

Therefore, the most suitable candidates bacterial host for phage detection
due to they are not produce phage by spontaneous and UV induction

The Most Optimal Host— Bacteria3,5and 6

5)/0-B-1.3-4 ND

6)70-B-1.4-1

7)70-B-1.4-2 : 2 .

R . Based on the results, Bactena 2,3,5and 6
170-C-13- + were not spontaneous produced phage.
10)70-D-1.3-1 + + ¥ +

Table 1: Representative Spot Assay results. Clear zones (plagques) indicate susceptibility, while the SM Buffer spot (negative control) remains non-transparent



Further work

) Sample collection

. from 3 locations
Part | : Phage Isolation

+

n.-ll"'lll: m ==
||||lllllllll

. |
| Environment | S miuiE EN ==
~quIHiB_EE mmn|
Hospital / Community / Animal farm Gl = NI ] 58

m—————= ——————— ; ) Isolation of
| MOI optimization | bacteriophage

) MOI optimization
12



THESIS PLAN

2025 2026 2027
Activities
03 04 01 02 03 04 o1 02
Coursewotk Done @® Onprocess
Literature review and planning On process
Proposal writing On process

Laboratory

Sample collection

Phage Isolation

MOI optimization

Part Il : Phage Characterization

Transmission Electron Microscope Further
(TEM) Analysis
Further
Temperature & Stability test
Host range determination Further
Genome Analysis Further

Planktonic Assay

Biofilm Assay 13
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