
Due Date: 7 July, 2023 

Important Note:  

 Bacterial reproduction methods are 5 to 8 both sexual and a 

sexual. If we write about all and diagrams of all then I think so its 

too lengthy for 5 marks question. So I think so we should write and 

draw the most common method that is binary fission. And 

transduction is also a reproduction method that is asked as a 

separate question so I think binary fission is best option. However 

its your choice u write and draw all the methods like binary, 



budding, cyst, etc. And all other sexual methods like conjugation, 

transduction etc. 

Solution: 

Question No: 1 

Bacterial Reproduction: 

Bacteria reproduce through a process called binary fission. During binary fission, the 

chromosome copies itself, forming two genetically identical copies. Then, the cell 

enlarges and divides into two new daughter cells. The two daughter cells are identical 

to the parent cell. 

The steps involved in the binary fission in bacteria are: 

Step 1-  Replication of DNA: The bacterium uncoils and replicates its chromosome, 

essentially doubling its content. 

Step 2-  Growth of a Cell: After copying the chromosome, the bacterium starts to grow 

larger in preparation for binary fissions. It is followed by an increase in cytoplasmic 

content. Another prominent trait of this stage is that the two strands migrate to 

opposite poles of the cell. 

Step 3-Segregation of DNA: The cell elongates with a septum forming at the middle. 

The two chromosomes are also separated in this phase. 

Step 4- Splitting of Cells: A new cell wall is formed at this phase, and the cell splits at 

the center, dividing the parent cell into two new daughter cells. Each of the daughter 

cells contains a copy of the nuclear materials as necessary organelles. 



 

Question No: 2 

Transduction in Bacteria: 

Transduction is a mode of genetic transfer from one bacteria to another through a 

virus. There is no direct contact between the bacterial cells. The other ways of genetic 

recombination in bacteria include transformation and conjugation. 

In this process, bacteriophages, which infect bacteria, use host cells to multiplicate 

and while assembling they sometimes pack the bacterial DNA with them. Later, when 

these viruses infect new bacterial cells, the bacterial genome that they carry may get 

inserted into the host genome. 

Steps in Transduction: 

• Infection of the bacterial cell by bacteriophage. 

• The virus uses the host machinery to make multiple copies either directly by the 

lytic cycle or first gets incorporated into the bacterial genome by the lysogenic 

cycle and followed by the lytic stage. 

• During the assembly of bacteriophages, the bacterial genome also gets packed by 

mistake in the viral head alongside the viral genome. In the lysogenic cycle, during 

excision of prophage, some parts of the bacterial genome that flank the prophage 

are also excised and go inside the assembled viral head together with the viral 

genome. 

• When these viruses infect another bacterial cell, they inject the viral DNA as well 

as donor DNA into the host cell. 

• The bacterial DNA either forms plasmids or gets inserted into the recipient DNA if 

it is homologous to the recipient genome. Most of the time it remains as an 

extrachromosomal DNA. It can also get inserted with the prophage if it is a 

temperate phage. So the fate depends on the portion of bacterial DNA and also 

on the nature of bacteriophages. 

Types of Transduction 

Transduction is common in both virulent and temperate phages, i.e. by lytic or 

lysogenic cycle. Transduction is of two types: 

Generalized Transduction – In this, the phage can carry any part of DNA. 

Specialized Transduction – In this, the phage carries only the specific part of DNA. 

Generalized Transduction 



Generalized transduction can occur by both lytic or lysogenic cycle. Here, any random 

part of DNA gets packed in bacteriophages by mistake along with the viral genome. It 

occurs at the lytic stage of the phage life cycle. 

When the virus-containing bacterial DNA infects another cell, it can get inserted into 

the host genome or if it was a plasmid, then it can reform the plasmid. 

Generalized transduction is used to study linkage information, gene mapping, 

comparing genomes of two different bacteria, mutagenesis, etc. 

Specialized Transduction 

Specialized transduction can occur only through the lysogenic cycle, i.e. by temperate 

phage. Here, only the specific part of the bacterial DNA is packed into the virus. It 

occurs when the prophage, i.e. viral DNA, which gets inserted into the bacterial 

genome in the lysogenic cycle excises. 

When prophage excises from bacterial DNA, some parts of bacterial DNA, which are 

flanked on both sides of the prophage are also excised. Here, the newly packed phage 

genome consists of both bacterial and viral genome. 

Later, when the virus with the recombinant genome infects a new bacterial cell, the 

bacterial gene also gets inserted into the host genome with the viral genome through 

lysogeny. The recipient cell now shows the newly acquired characteristics. 

Specialized transduction is commonly used for isolation and insertion of genes of 

choice. 

 

 

 



 

Generalized Transduction: 
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