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Bacterial 

virus: 

ΦX174



BACTERIOPHAGE
• Type of virus that infects bacteria 

(phage-to eat).

• Replicate only in bacterial cells.

• Ubiquitous.

• With the help of electron microscopy, 

scientists studied the detailed 

visualisation of hundreds of phage types , 

some of which appears to have 

head,legs and tails.

• Phages are non-motile and depend upon 

Brownian motion to reach their targets.



DISCOVERY OF BACTERIOPHAGE

1896

Report on Ganges and 

yamuna river- seemed to 

have some sort of 

antibacterial property against 

Cholera.

Discovered an agent 

that kill bacteria. 

Research has been cut 

short-world war 2.

1915

An invisible, 

antagonist microbe 

of the dysentery& 

named the term.

1917



TYPES OF BACTERIOPHAGE 

1.Virulent 

phages-

lytic cycle 

2.Temperate 

phages-

lysogenic 

cycle 



STRUCTURE OF BACTERIOPHAGE 



PHAGE THERAPY 



Atoms

ΦX174



Taxonomical arrangement 



Morphology:



Genome organization 





A- Replication initiation

A*- Termination of host 

DNA replication

B- Capsid morphogenesis

C- Phage maturation 

D- Phage assembly

E- Host cell lysis

F- Major coat protein

G- Major spike protein 

H- Minor spike protein

J- Core protein

K- Growth of phage



LIFE CYCLE 

1.Attachment of 

bacteriophage

2. Entry of 

bacteriophage into 

cytoplasm

3. Replication of 

bacteriophage

4.Assembly of 

bacteriophage

5. Lysis of host cells

1.Attachment of  bacteriophage: 



2.Entry of  Phage phiX174 into cytoplasm:

3.Replication of  phiX174 genome:









4.Assembly of  bacteriophage:



5.Lysis of  host cells:



APPLICATIONS
• Genetic Research: first DNA-based genome to be sequenced, which 

was a significant milestone in molecular biology. Its genome has been 

used as a model for studying DNA replication, transcription, and the 

genetic code.

• Molecular Cloning: used as a vector in cloning experiments. Its 

small, circular genome and well-understood genetics make it a useful 

tool for introducing and manipulating genes in bacterial cells.

• Phage Display: employed in phage display technology, which allows 

researchers to study protein interactions and functions. 

• Synthetic Biology: serves as a model for designing and constructing

new biological systems and circuits.

• Viral Evolution Studies: Its evolution and interactions with bacterial 

hosts are studied to understand viral evolution and host-pathogen 

dynamics.






