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Cloning Vectors (Plasmids)

For the transfer of any particular gene sequence to another host system a

carrier or vector is required. Cloning vectors are essential tools in 

molecular biotechnology for inserting foreign DNA fragments.



There are three prerequisites for cloning genes to a new host. 

1. Standardized method to introduce the gene of interest into the potential 

host. 

2. The introduced DNA should be maintained in the new host. 

3. The up taken gene should be maintained and expressed in the new 

host system.



Characteristics of Plasmid Vector

A vector is used to amplify a single molecule of DNA into many copies. 

The DNA fragment should be inserted into the cloning vector which will be 

carrying the gene of interest to the new host organism. The cloning vector 

is a DNA molecule that must possess an origin of replication (ORI) which 

is capable of replicating in the bacterial cell.



Types of Vectors

1. Commercially available vectors: nowadays are genetically engineered 

plasmids or phages. 

2. Cosmid vectors, bacterial artificial chromosomes (BACs).

3. Yeast artificial chromosomes (YACs).



Advantages of using plasmids as cloning vectors

1. Their smaller size and circular nature.

2. Replication independent of host cell.

3. Presence of several copies.

4. Their ability to carry foreign DNA fragments.

5. Their role in facilitating the study of DNA and protein function.



How do cloning vectors help in inserting genes into host cells?

Cloning vectors play a crucial role in inserting genes into host cells by 

providing a platform for the integration of foreign DNA fragments. These 

vectors contain essential elements such as promoters, terminators, and 

selectable markers that facilitate the insertion and expression of genes in 

host organisms. This process allows for the study of gene function, protein 

expression, and genetic manipulation in various organisms.



Steps involved in inserting genes into cloning vectors

• Design specific primers for the target gene and amplify it using PCR.

• Insert the PCR-amplified gene into the cloning vector.

• Choose an appropriate host cell for gene expression, such as E. coli 

strains.

• Assess the expression of the recombinant gene through methods like 

western blotting.



Next lab

Competent Cells and Heat-Shock Transformation
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