Principle of Growth of lambda phage

Lambda phage, also known as bacteriophage lambda, is a virus that infects and replicates within
bacterial cells, specifically Escherichia coli (E. coli). The growth of lambda phage follows a well-
defined life cycle with distinct phases. The principle of growth of lambda phage involves the
following steps:

Attachment and penetration: Lambda phage attach to specific receptors on the surface of the E.
coli cell. This attachment is mediated by interactions between viral proteins and bacterial cell
surface molecules. Once attached, the phage injects its DNA into the bacterial cell, leaving the

phage capsid outside.

Lysogenic cycle (lysogeny): Upon entry into the bacterial cell, lambda phage has two possible
pathways: the lysogenic cycle or the lytic cycle. In the lysogenic cycle, the phage DNA integrates
into the bacterial chromosome, forming a prophage. The integrated phage DNA is then replicated

along with the bacterial DNA during cell division.

Prophage maintenance: The integrated lambda DNA within the bacterial chromosome is
replicated and maintained as part of the bacterial genome during bacterial cell growth and division.
The bacterial host cell continues to grow and divide, resulting in the replication and inheritance of
the integrated prophage by daughter cells.

Induction of the lytic cycle: Under certain conditions, such as DNA damage or stress, the lambda
prophage can be induced to enter the lytic cycle. The integrated phage DNA is excised from the
bacterial chromosome, and the lytic genes are expressed. This leads to the production of viral

proteins, replication of phage DNA, and assembly of new phage particles.

Lysis and release: As the lambda phage progress through the lytic cycle, the bacterial cell's
resources are diverted toward the production of viral components. Eventually, the newly
synthesized lambda phage particles are assembled, and the bacterial cell undergoes lysis (bursts),

releasing the mature phage particles into the surrounding environment.

Infection of new bacterial cells: The released lambda phage particles can now infect new

susceptible bacterial cells, initiating a new round of phage replication and growth.



It is important to note that lambda phage can follow either the lysogenic or lytic cycle, depending
on the environmental conditions and specific interactions with the bacterial host. The lysogenic
cycle allows the phage DNA to be maintained within the bacterial chromosome for an extended
period, while the lytic cycle leads to the production of progeny phage particles and the lysis of the

bacterial cell.



