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An Introduction to Cloning



Clones: Genetically identical organisms or molecules 
derived from a common ancestor





• To work directly with specific genes, scientists prepare 
well-defined segments of DNA in identical copies, a 
process called DNA cloning.

• DNA cloning yields multiple copies of a gene or other 
DNA segment.

Type I: Molecular Cloning



All identical to starting gene - CLONES
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Multiply

Ended with: Many copies.



Basic steps of gene cloning



Selecting Cells with Vectors

 Vectors  carry antibiotic resistance genes  

 Growing antibiotic-sensitive cells on media with antibiotics 

ensures that all growing cells must carry the vector

 Selecting Cells with Recombinant Vectors

 While inserting the donor DNA, an existing gene in the vector 

is inactivated

OR

 In addition to the Donor gene a marker gene is added



Cloning Vectors
• In gene cloning, the original plasmid is called a cloning 

vector

• A cloning vector is a DNA molecule that can carry 
foreign DNA into a host cell and replicate there.

Different types of Vector



Overview of Cloning Vectors
• Plasmids are small circular DNA molecules that replicate 

separately from the bacterial chromosome.

• Cosmid vector is a type of plasmid that contains a Lambda 
phage cos sequence (cos sites+plasmid=cosmids).

• Shuttle vector is a vector constructed so that it can propagate 
in two different host species. Therefore, DNA inserted into a 
shuttle vector can be tested or manipulated in two different 
cell types.

• A bacterial artificial chromosome (BAC) is a large plasmid that 
has been trimmed down and can carry a large DNA insert

• BACs are another type of vector used in DNA library 
construction



Plasmid Vectors



Cloning DNA in Plasmid Vectors





Producing Clones of Cells Carrying 
Recombinant Plasmids

• Several steps are required to clone the hummingbird β-
globin gene in a bacterial plasmid

– The hummingbird genomic DNA and a bacterial 
plasmid are isolated

– Both are cut with the same restriction enzyme

– The fragments are mixed, and DNA ligase is added to 
bond the fragment sticky ends
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Cloning Genes in Bacterial Plasmids
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Type II: Cellular Cloning

 Cellular cloning means to derive a population of cells from a single cell.
Unicellular organisms, such as bacteria and yeast, naturally produce clones 
of themselves when they replicate asexually by binary fission; this is known as  
Cellular cloning.
 The nuclear DNA duplicates by the process of mitosis, which creeates an 
exact replica of the genetic material.



Type III: Organism Cloning

Organism cloning is a method used to

make a clone or an identical copy of an

entire multicellular organism.





Cloning Plants from Single Cell



• Two techniques
– Embryo splitting

–Nuclear transfer

Cloning Animals from Single Cell





Nuclear Transfer
• First done in 1986

• More difficult

• Nucleus is removed from an egg

• Enucleated eggs are fused with other cells

• Embryos are transplanted into a surrogate 
mother

• In 1997, Dolly the sheep was the first 
mammalian clone from an adult donor cell  



Cloning by nuclear transfer



Process of microinjection 
in Cloning by nuclear 

transfer



Cloning Mice 
by Injection of 

Nuclei from 
Adult Cells



Cloned animals

Second addition

Second chance

• Also cloned animals about to go extinct - gaur etc



Problems

don’t live as long.

 not carbon copies/identical.

 develop diseases early.

 very low success rate - 0.1 - 3%.

Dedifferentiation/reprogramming may not be complete
or accurate



ApplicationS
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• A complementary DNA (cDNA) library is made by 
cloning DNA made in vitro by reverse transcription of 
all the mRNA produced by a particular cell

• A cDNA library represents only part of the genome—
only the subset of genes transcribed into mRNA in the 
original cells



Making 
complementary 

DNA (cDNA) from 
eukaryotic genes.
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