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Bacteriophages and the encoded lysin enzymes as potential therapeutics 
 

This was a joined webinar organised by the Emerging Biopharmaceutical Manufacturers Network 

(EBPMN) and the International Bacteriophage Research Consortium (IBRC). 

There were approximately 50 participants, and the webinar was moderated by Mireille Gerrits 

from EBPMN.  

 

Both companies shortly introduced themselves.  

 Emerging Biopharmaceutical Manufacturers Network (EBPMN) formally established as 

an international non-profit association, EBPMN’s objective is to form a voluntary public 

health driven alliance of biopharmaceutical manufacturers from emerging economy countries 

with a common vision. Its mission is to enhance access to biopharmaceuticals by facilitating 

local manufacturing capacity in Low- and Middle-Income Countries (Presented by Mireille 

Gerrits, consultant for EBPMN).  

 International Bacteriophage Research Consortium (IBRC) is founded by Acharya 

Narendra Dev College (ANDC), University of Delhi, India, and Open Health System 

Laboratory (OHSL), USA. Through its outreach initiatives, IBRC aims to spread awareness 

about bacteriophages as potential therapeutics and build a consortium of scientists, academia, 

and clinicians to exchange ideas, collaborate and contribute towards phage and lysin therapy 

(presented by IBRC co-founder of IBRC Dr Urmi Bajpai (UB), Professor, Department of 

Biomedical Science, Acharya Narendra Dev College, University of Delhi).  

 

The topic of the webinar was Bacteriophages and the encoded lysin enzymes as potential 

therapeutics, presented by IBRC co-founder Dr Koninika Ray, Director, Biomedical Research, 

OHSL.  

 

AntiMicrobial Resistance (AMR) 

The WHO has predicted that mortality due to AMR increases to up to 10 million by 2050. The 

cost for patient healthcare with resistant infections are high and thus there is a need for alternative 

therapies. There are different mechanisms for AMR, depending on antibiotic targets. Mechanisms 

of AMR resistance include the effects on efflux pumps, immunity and bypass, target 

modifications and inactivating enzymes. 



 
 

 
Source: www.wikiwand.com/en/Antimicrobial-resistance 

 

 

AMR spreads by (over-) prescription to patients, but also by the use of antibiotics in food 

producing animals and crops that reaches human through food, the environment or by direct 

human-animal contact.  

 

Antibiotic pipeline 

There are only 43 antibiotics in clinical development, in different development stages. Most are 

developed by small companies, not by large companies. Only one out of four are really new 

antibiotics, the others are similar to older antibiotics with the risk of resistance.   

 

Bacteriophages  

Bacteriophages are natural viruses that infect bacteria. They are specific for the bacterial host and 

replication is host dependent. They abundant (1031), highly divers and dynamic (1023 

infections/second). They are broadly categories as lytic or temperate.  

 

Bacteriophages were discovered over 100 years ago. In the early years of the 20th century the 

effects of phages were investigated. Once antibiotics were discovered there was less interest in 

phages, especially in the western countries. At the end of the 20th century the interest in phages 

was revived due to AMR and new clinical studies were done with bacteriophages and lysins.    

 

 

 



 
 

  
Source: Altamirano FGL and Barr JJ (2019), Phage therapy in the post antibiotic era, Clinical microbiology reviews, 32(2), e00066-18 

 

Lytic cycle of a phage 
The injection of a phage DNA in a bacterial cell triggers the biosynthesis of phages DNA and 

proteins, resulting in new phages in the host cell and the release of lysins. After lysis of the host cell 

new phages are released.  

 

Source Das et al 2021 doi.org/10.1007/s40121-021-00559-8 



 
 

The phages can be used topical (skin infections), inhalation (lung infection), orally (gastrointestinal 

infections) or intravenous (systemic infections).   

Bacteria have several molecular defence systems to counteract the effect of the phages, such as 

inhibition of attachment, DNA entry blocking, assembly interference. 

 

` Source: https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004847 

 

Isolation of phages 
Water or soil samples are cleaned from bacterial cells and impurities and then tested for impact on 

bacterial growth. After dilution, the different types of phages are isolated and then amplified and 

purified. On average bacteriophages are found in 1 out of 5 samples. 

Characterisation of phages 
After purification the genetic material, the phages are characterized using whole gene sequencing, 

methylation analysis, PCR technology and analysis to differentiate phages. 

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004847


 
 

 

 

Important factors for phages as therapeutics 

The phages need to be clean, do not contain any toxins from bacteria. Also the titre is important, 

phages are self replication, they will amplify in the body. The dose provided needs to be sufficient to 

contain the infection. Phages should be able to store in a way so that they stay vibrant.  

Lysin enzymes 

Lysins are produced by phages at the end of the life cycle, to release the phages from the bacterial 

cell. Lysins digest the bacterial cell wall, and can be used in the treatment of bacterial infections. As 

bacteriophages, lysins are very specific, but there also differences between phages and lysins.  

 

Lysins are tested in clinical trials in various stages of development.    



 
 

Clinical trials with phages 
There are two different treatment options. One is for those bacteria that are not too divers in their 

strain composition. For these type of infections there is a one size fit all treatment, with one or a 

cocktail of  phages. Other infections, like E-coli or Klebsiella infections are very diverse, which 

requires a customized preparation. The cost for customized treatment will be different. 

Both FDA and EMA have guidelines for use of phages. 

Case study 
The US FDA approved treatment of a patient with chronic biofilm infection. The infection was 

resolved after a single dose of phage OMKO1 + ceftazidime via phage/antibiotic synergy (Chan et al 

2018 Evolution, Medicine & public health).  

Advantages of phages over antibiotics  
Phages are very specific, targeted to specific bacteria, as a result the site effects are minimal. Phages 

can be discovered very quickly, even in weeks and have a much shorter development time compared 

to antibiotics. Antibiotics can induce AMR. Phage therapy can desensitise the antibiotic resistance.   

 



 
 

 The IBRC roadmap  

 

 

Questions and answers 

- Q: Is there any possibility for resistance to phages like with antibiotics? 

A: Yes, this can happen. To avoid this you can use a cocktail of phages. If resistance occurs for 

one phage, there are still other phages that can do the work. It is not likely that the bacteria will 

become resistant for all phages. If resistance occurs, you can use other phages. Also resistance to 

phages can reduce the resistance to antibiotics and you can treat phages in combination with 

antibiotics based on in-vitro tests.  

 

- Q: If the phage gene sequences can not be well characterize, can you then use the sequence of the 

lysins and use this together with will known sequences for phage replication?      

A: Yes, we are using lysins and amplify the lysins genes and clone this. We can knock-out 

specific genes that are not required.  
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