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 Antibiotics prevent millions of deaths each year and remain the primary
treatment for potentially fatal bacterial infections. INTRODUCTION

 Yet inappropriate prescription rates and overuse of antibiotics have led to Methods

resistance that has created a global health emergency.

Results

« Antibiotic resistance happens when germs like bacteria and fungi develop
the ability to defeat the drugs designed to kill them. That means the germs Discussion

are not killed and continue to grow. ‘
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It has been estimated that by 2050, 10 million worldwide deaths could
result from antibiotic resistance, making it deadlier than cancer.
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Deaths From Drug-Resistant Infections Set To Skyrocket

Deaths from antimicrobial resistant infections and other causes in 2050 . )
Discussion

Antimicrobial

resistant infections 10.0m
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Diabetes
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Road traffic accidents

Measles I 130,000
Cholera I 120,000

Tetanus | 60,000

Source: Review on Antimicrobial Resistance
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DEADLY INFECTIONS

These 6 pathogens were responsible for almost 80% of the 1.27 million
deaths attributed directly to antimicrobial resistance in 2019.
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« Antibiotic resistance timeline for Staphylococcus aureus

Year Year
Antibiotic | Antibiotic Resistance Notes
Introduced Identified
Penicillinase, a highly potent plasmid-encoded p-lactam
- ring hydrolyzer, was extracted from naturally resistant
Femcn Lias 1950 strains of S. aureus samples, collected before its clinical
use
Before widespread use, resistance to Celbenin
(Methicillin) was noted in clinical isolates obtained from
Methicilln | 1960 1962 skin lesions and anterior nares of hospitalized patients
with no previous exposure to the drug.
Linezolid | 2000 2001
. Resistance development evolved slowly over time with
Vancomycin | 1972 2002 MIC creeps, therapeutic failures, VISA then VRSA
Ceftaroline | 2010 201

4-Kumar S et al. (2020)
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» Alternative therapies for antibiotics in Staphylococcus aureus infections
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» What is bacteriophage

INTRODUCTION

» Bacteriophages or phages are viruses that infect and kill bacteria.
Methods

» Bacteriophages can adopt either of two life cycles, lytic and lysogenic. -
esults

LYTIC AND LYSOGENIC CYCLE Discussion
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« Endolysins 8

. Ent_alo_lysms are gaining |mpprtance In recent years due to tr_lelr broad lytic ErT——
activities against Gram-positive and Gram-negative bacterial cells
* The term endolysin was coined until 1958 to refer to the phage component Methods
responsible for the bacterial lysis. - .
Phage Therapy Endolysin Therapy
Results
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:S References
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« Schematic representation of the modular structure of phage- encoded
peptidoglycan hydrolases

INTRODUCTION
» N-terminal Enzymatically Active Domains (EADS)
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« C-terminal Cell wall-Binding Domain (CBD)
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N-| Enzymatically active domain (EAD) | EAD |unka| Cell wall binding domain (CBD) |»C
l } References
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« Endolysins are classified according to its enzymatic activity to:

1- N-acetylmuramoyl-L-alanine amidase
2- Interpeptide bridge endopeptidases

3- L-alanoyl-D-glutamate endopeptidases
4- N-acetyl-B-D-muramidases

5- Transglycosylases

6- N-acetyl-p-D-glucosaminidases

7-Abdelrahman F et al. (2021)
8-Oliveira H et al. (2013)
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» Most of the reported endolysins from phages against S. aureus have two
catalytic domains and a cell wall recognition domain being LysK one of
the must studied endolysin models.
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Methods
CHAP Amidase-2 SH3b
(Cysteing, histidine-dependent (N-acetylmuramoyl- (Cell wall
amidohydrolase/peptidase] L-alanine amidase) binding domain)
Results
C
1 35 160 197 346 412 481 495 Discussion
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10-Schmelcher M et al. (2015)



In this research,we are designed Chimeric endolysin consisting of :

INTRODUCTION

 CHAPK domain of LysK endolysin

« SH3b domains of lysostaphin

Synthetic ISH3b . Discussion
Linker / ysostaphin

References

CHAPK

CHAPK domain of LyskK
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Project plan

Construction of
Chimeric Endolysin

Biofilm reduction
assay

Antimicrobial
spectrum
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» Designing Chimeric Endolysin
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Gene cloning and Transformation
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* Protein Expression and Purification

INTRODUCTION

Discussion

1-Pick up clone 2-Over night  3-Culture in LB 4-Incubate
incubation  yntil 0D=0.6 overnight and
and add IPTG centrifuge References
BCA assay ’
Protein -
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00-_
SDS-PAGE 7-Affinity 6-Lysis cell by
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chromatography Sonication




Lytic Activity Assay

Turbidity Plate lysis

Reduction

Assays(TRA) assay

Use microplate

e Mueller Hinton agar

Drug-resistant and

OD=600 nm sensitive strains

S.aureus 1917 29213 MSSA
S.aureus 1764 33591 MRSA
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» The Effect of NaCl Concentration on The Endolysin Activity 19

INTRODUCTION J

 TRA method was used to evaluate the Lytic protein activity against

L.

s.aureus in different concentrations of NacCl. pr——
Methods
» Two types of buffers were used to investigate different concentrations of Results
NaCl . -
Discussion
Monosodium phosphate \, J
buffer
References
NaH,PO, 50mM L )
NaCl 0-100-200-400-500-600-
800-1000 mM
pH 8.5
Trisaminomethane(Tris)
Buffer
C,H,,NO; 50mM
NaCl 0-100-200-400-500-600-800
-1000 mM

pH 8.5



The Effect of NaCl Concentration on The Endolysin Activity

Overnight culture of S.
aureus
ATCC29213(PTCC1917)

Cytation 5 microplate
readers
30 min
wavelength of 600 nm

Inoculated 1 to 60 in
TSB broth

Washed and re-
suspended with
NaH,PO,and Tris

buffers

INTRODUCTION

Methods

Incubated at 37°C

(OD600 value is about
0.4)

Results

Discussion
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Centrifugation
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* Gene cloning
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Protein Expression and Purification

The detection of protein band (~30 kDa) confirmed the purification of

CHAPk-SH3b

Precipitate Soluble

Control+

After Sonication

Marker

After Dialysis

e Endi)Iysin
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» Determining protein concentration

The concentration of purified protein was determined by spectrophotometry
using the BCA Protein Assay kit

References

Total level of protein in a solution=5534 pg/ml

BCA Standard

3 | y=0.0026x + 0.2953
RE=09938
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» Turbidity Reduction Assays

According to TRA result, the applied enzyme concentration to investigate the
NaCl Concentration effect was 249.03 ug/mL. INTRODUCTION

pg/ml Results
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Plate lysis assay

ATCC 33591

1/2
1/4

MRSA

PTCC 1764

concentration
pg/mL

2767

1383.5

MSSA

ATCC 29213 PTCC 1917

Muller
Enzyme
concentration

ug/mL
1/2 1626
1/4 813
1/8 406

Control Buffer

A W N R
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I The Effect of NaCl Concentration on The Endolysin Activity
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I The Effect of NaCl Concentration on The Endolysin Activity
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* Conclusion
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Thank you for listening to my presentation
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