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• Antibiotics prevent millions of deaths each year and remain the primary 

treatment for potentially fatal bacterial infections.

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

resistance that has created a global health emergency.

• Antibiotic resistance happens when germs like bacteria and fungi develop 

the ability to defeat the drugs designed to kill them. That means the germs 

are not killed and continue to grow.
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1-CDC-Ddrugresistance (Last update:2021)
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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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• Antibiotic resistance timeline for Staphylococcus aureus
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• Alternative therapies for antibiotics in Staphylococcus aureus infections

• Antibodies 

• Probiotics

• Vaccines

• Antimicrobial peptides

• Antibacterial nucleic acid

• Phage therapy
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• Endolysin

6-Clegg J et al. (2021)
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• Bacteriophages or phages are viruses that infect and kill bacteria.

• What is bacteriophage

• Bacteriophages can adopt either of two life cycles, lytic and lysogenic.
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• Endolysins

• Endolysins are gaining importance in recent years due to their broad lytic 

activities against Gram-positive and Gram-negative bacterial cells

• The term endolysin was coined until 1958 to refer to the phage component 

responsible for the bacterial lysis. 
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• Schematic representation of the modular structure of phage- encoded 

peptidoglycan hydrolases

• N-terminal Enzymatically Active Domains (EADs)

• C-terminal Cell wall-Binding Domain (CBD)
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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-β-D-muramidases

5- Transglycosylases

6- N-acetyl-β-D-glucosaminidases
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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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10-Schmelcher M et al. (2015)
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In this research,we are designed Chimeric endolysin consisting of :

• CHAPK domain of LysK endolysin

• SH3b domains of lysostaphin
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Construction of 
Chimeric Endolysin

Protein Expression 
and Purification

Lytic Activity Assay

Effect of pH and 
Temperature on the 

Endolysin Activity

The Effect of NaCl 
Concentration on 

The Endolysin 
Activity

Biofilm reduction 
assay

Antimicrobial 
spectrum

• Project plan
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15• Designing Chimeric Endolysin

• NCBI 
Reference 
Sequence 
Database

Structural Design

• Nanome
virtual reality 

software

• MODELER 
software

Protein Modeling

• PRODA 
(Provider 

Digital Access)

Synthetic Linker 
Design

• Molecular 
Dynamics 
Simulator

Computational 
Modeling of Protein 

Stability
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• Protein Expression and Purification
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Name PTCC ATCC

S.aureus 1917 29213 MSSA

S.aureus 1764 33591 MRSA

18• Lytic Activity Assay

Use microplate
reader

OD=600 nm 

Turbidity 
Reduction 

Assays(TRA)

Mueller Hinton agar 

Drug-resistant  and 
sensitive strains 

Plate lysis
assay
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• The Effect of NaCl Concentration on The Endolysin Activity

• TRA method was used to evaluate the Lytic protein activity against 

s.aureus in different concentrations of NaCl.

• Two types of buffers were used to investigate different concentrations of 

NaCl

Monosodium phosphate

buffer

NaH2PO4 50mM

NaCl 0-100-200-400-500-600-
800-1000 mM

pH 8.5

Trisaminomethane(Tris)

Buffer

C4H11NO3 50mM

NaCl 0-100-200-400-500-600-800
-1000 mM

pH 8.5
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Overnight culture of S. 
aureus

ATCC29213(PTCC1917)

Inoculated 1 to 60  in 
TSB broth

Incubated at 37℃

(OD600 value is about 
0.4)

Centrifugation

(7000 rpm, 10 min)

Washed and re-
suspended with 

NaH2PO4 and Tris 

buffers

Cytation 5 microplate
readers                          
30 min                    

wavelength of 600 nm

• The Effect of NaCl Concentration on The Endolysin Activity 20
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• Gene cloning 

Control+

22

Ladder gene vector

pET21b containing

CHAPk-SH3b
Ladder 
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• Protein Expression and Purification

30KDa

Precipitate Soluble Control+

After DialysisAfter Sonication

30KDa

Marker

40KDa

30KDa

Chimeric

Endolysin

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

CHAPk-SH3b
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The concentration of purified protein was determined by spectrophotometry 

using the BCA Protein Assay kit
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• Determining protein concentration

Total level of protein in a solution=5534 µg/ml
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• Turbidity Reduction Assays

According to TRA result, the applied enzyme concentration to investigate the 

NaCl Concentration effect was 249.03 μg/mL.

25

Control+ Test
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• Plate lysis assay

MRSA

Enzyme 
concentration 

μg/mL

Number

1/2 1626 1

1/4 813 2

1/8 406 3

Control Buffer 4

Enzyme 
concentration 

μg/mL

1/2 2767

1/4 1383.5

MSSA

PTCC 1917ATCC 33591
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PTCC 1764 ATCC 29213



Results

INTRODUCTION

Methods

Discussion

References

27

• The Effect of NaCl Concentration on The Endolysin Activity
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• The Effect of NaCl Concentration on The Endolysin Activity
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10-Becker SC et al. (2009)

Protein Activity 

various NaCl
concentrations

Type of buffer

The SH3b 
domain 

• Conclusion
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