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Active surveillance in 10 US states (2017-2020)

Pathogen Cases Hospitalizations Death asscc))cui;?;zaclz(éses
Campylobacter spp. 7,208¥¢ . 1,524 25 19
Salmonella spp. 6,694 1,971 ¥y, 48 ¥4, 631 ddy
STEC 1,824 441 7 27
Shigella spp. 1,534 524 3 145
Yersinia spp. 455 119 5 0

Logan C. Ray, et al., MMWR Morb. Mortal Wkly. Rep., 2021;
CDC, FSIS, FDA, FoodNet, 2022
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ZHT4SE ( Listeria monocytogenes )
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ZMHE ( Campylobacter)
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ZEMZEMulti-Drug Resistant (MDR) =
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antibiotic-resistant infections
occur in the United States
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»Pro-commensal strategies
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mature virion

Tail fibers

Wang C, Tu J, Liu J, Molineux 1J. Structural dynamics of bacteriophage P22 infection initiation revealed by cryo-electron
tomography. Nat Microbiol. 2019



3 min 15 min 30 min 60 min
Roll and attach a host cell Attach perpendicularly Less genome An empty capsid
And Inject its DNA in the its capsid

Wang C, Tu J, Liu J, Molineux 1J. Structural dynamics of bacteriophage P22 infection initiation revealed by cryo-electron
tomography. Nat Microbiol. 2019 17
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B EETEIR (Lytic cycle)

Phage
@ @ Q ‘ & Bacteria

BRIEIR ( Lysogenic cycle)

Phage DNA

Bacterial DNA Prophage
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Release Attachment and

& Penetration |1 , ¥ A
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Assembly Transcription, Replication of
phage DNA and Synthesis
of protein

Host cell replication Cell division

Tung, etc. unpublished 2024 18
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http://mch112.0rg/wel/wel-lecture.
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Principi, N., et al., Frontiers in pharmacology, 2019

22



AEEIREREERY " ERRRE

»>CRISPR%## ( Clustered Regularly Interspaced *7;
| o ZatR

Short Palindromic Repeats ) : #IEMNEXREBZ#K ? o~
!% ﬁc

‘2\
i P*

> E(FHH -
- BARECE  EBIRERERRE - FRED IREIZDNAS
MEESEEEERMAPHCRISPRES]H
- dAlEHE | EMHRREIEBRARE - CRISPREE &L
crRNA - IWEACas9EHE T ~ mal M EIKEIEDNA - 2=

)ﬂZ Bjj i—% 'ﬂf ﬁﬁ (https //www technologynetworks.com)

b /‘1
TN

]]]I
ﬁ
|ﬁt
J

23



ABZE (Endolysin) R ZFf. &8 ( Holin)

Lysis from within

AR AR R AIRiE £ 2208 .
> WiAZE ( Endolysins - KEERES )
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5;3 /ZI_E ﬁ % %E Fﬁ HH EI/J m El: % H% FIEﬁ https://www.genengnews.com

Extracellular
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Peptidoglycan

Endolysin
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Gram-Positive bacteria

% Recombinant lysin

Gram-Negtive bacteria

Exogenous endolysin

OMPs pretreatment facilitates exogenous
endolysin cross through out membrane
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Cell membrane externalize and rupture
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Wei, J, et al., Appl. Sci. 2020
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Target pathogens Ap\[;er;);/al Applications

Salmonella Enteritidis
SREL N el NS R Salmonella Enteritidis 2024 Ground chicken.

/SAZp pllselFE g Elalle Salmonella enterica 2023 Fresh and processed fruit and vegetables.

Salmonella enterica P Ground and whole red meat and poultry, including whole carcasses, primals, sub-
primals, trimmings, and organs.

_ Raw red meat, including whole carcasses, primals, sub-primals, cuts, trimmings, and
organs; and raw poultry, including carcasses and parts.

Salmonella enterica 2020 Poultry, eggs, red meat, fruits, vegetables, fish, and shellfish.

Ground and whole meat and poultry, including whole carcasses, primals and sub-

primals, trimmings and organs; RTE meats and poultry; fresh and processed fruits;

fresh and processed vegetables; dairy products (including cheese); and fish and other

CampyShield™ Campylobacter jejuni 2021

EcoShield™ Escherichia coli 2019

seafood.
Escherichia coli 2019 Poultry, red meats, fruits, vegetables, eggs, fish, and shellfish.
Escherichia coli 0157 2018 Beef carcasses, sub-primals, beef cuts and trimmings intended for ground beef.
Salmonella enterica 2018 Poultry, red meats, fruits, vegetables, eggs, fish, and shellfish.
Escherichia coli 2018 Beef carcasses.
ShigaShield™ : Dairy products, RTE meats, fresh and processed vegetables, fresh and processed
SR 2017 s, Foh and ehellfish, i
Salmonella enterica 2016 As an antimicrobial to control Salmonella in food.

ListShield™ Listeria monocytogenes 2014 g)nadlrg/hglrﬁidsuhcts, fresh and processed vegetables, fresh and processed fruits, and fish

salmonella enterica S Pork and poultry products; beef; vegetables; and fresh and saltwater seafood
(excluding Siluriformes (catfish)).

SalmoFresh™ salmonella enterica 2013 RTE a}nd fa\{v poultry_pr(?ducts; RTE and raw red mgat carcasses, sub-primals, and
trimmings; fish; shellfish; and fresh and processed fruits and vegetables.

Listex™ P100 Listeria innocua 2007 Meat and poultry products.

Listex™ P100 Listeria innocua 2006 Cheeses are normally aged and ripened.
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Endolysin is a medicine to treat

@ Endolyisn is an antimicrobial agent
human bacterial infections

against food-borne bacteria

@ Bacterlophage

Endolysin based detection in
food of food-borne bacteria

@ Biofilm degradation
through endolysin

N @ Purified Endolysin

@ Endolysin is a disinfectant
agent in food industry

Endolysin is a bio-preservative agent in food

Khan FM,. Front. Pharmacol. 2024. )8
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Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
N-Rephasin® SAL200 Staphylococcus aureus
Staphylococcus aureus

CF-301 Staphylococcus aureus

N-Rephasin® SAL200

Staphylococcus aureus

P128 Staphylococcus aureus

wil XDR.300

N
Q
J
Yy

;'

E Solution

S www.staphefekt.com

=W Kills Staphylococeus aureus
‘= J including MRSA
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»Phage-1252 $iZEHE/VFIREMSEE BT S=&MY -
>EREH 244,421 bp FVEE K DNA A% - BiXMyoviridae® -
>R (plaque) B & E 4 0.5 EXRE 25 =K -

>6 /\IF & o HHl Sa/monella EnteritidisfV 4R -

>ERE K940 ofE ; EFrHE 29 30 g ; g = : 56 PFU/AME -
>1E 4°C 2 55°C ZRIfRFEIEH -
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>MNAEZEHENDO-1252 $ Sa/monella Enteritidis & Salmonella
Typhimuriumi3g3RIE L 28 ZF R0 A B AT -

»ENDO-1252 &R 1E R A=A 25°CF pH 7.0

>E1 0.1 mM EDTA &5 R - ER 6 /\F - ol Sa/monella Enteritidis)&, >
92.87% -
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Infection
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1. A Highly Effective Bacteriophage-1252 to Control Multiple Serovars of
Salmonella enterica. Foods, 12(4), 797. https://doi.org/10.3390/foods12040797 -
(Aim1)

2. The effectiveness of endolysin ENDO-1252 from Salmonella bacteriophage-
1252 against nontyphoidal Salmonella enterica. FEMS Microbiology Letters.
https://doi.org/10.1093/femsle/fnae051 - (Aim-2)

3. Enhanced Antibacterial Activity of Fusion Endolysin ENDO-1252/KL9P
Against Salmonella enterica serovars — (Aim-3) (under peer review)

4. Limitation of the lytic effect of bacteriophages on Salmonella and other
enteric bacterial pathogens and approaches to overcome — (Literature review)
(under peer review)
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