
Classification of Vectors



What are vectors..??
The definition of vector varies as per the
respective field of study.

In Physical Sciences:
• Any entity that has both magnitude and

direction. (e.g.: Velocity)

In Biological Sciences:
• Any organism that can carry and transmit a

disease or disease causing pathogen (e.g.:
Mosquito for malaria). In addition,
organisms involved in pollination of plants
are also known as vectors (e.g.: Bees)

In Molecular Biology:
• Any molecule that can carry genetic material

from donor to recipient cells (e.g.: Plasmids).



Characteristics of a vector 

Three major criteria are essential in all molecular
vectors used in cloning and genetic engineering, such
as:

✓Low molecular weight or size.

✓Presence of selectable phenotypic 
traits/markers on host cells.

✓Multiple cloning site (MCS) within genes
with a readily scorable phenotype.



Desirable 
properties in a 

vector



Ori (Origin of replication)

The region/sequence of a vector responsible for the
successful vector replication and maintenance inside a host.

Promoter(s)

The region/sequence of a vector responsible for the successful
transcription of genes encoded in the vector. Usually, a strong
promoter is used for the transcription of a transgene.

Cloning Sites/MCS

The region/sequence of a vector that contain several
overlapped restriction sites within a small span of sequence
and usually placed in between a scorable marker gene.



Reporter genes

The genes/sequences of a vector that help in the easy
identification of a recombinant vectors from the empty
vectors.

Targeting sequence

The sequence of a vector responsible for the chamberization of
peptides/proteins expresses from genes encoded in the vector.
Usually, a feature of an expression vector.

Genetic marker(s)

The genes/sequences of a vector that help in the confirmation
of successful integration of vectors into host DNA .



Antibiotic resistance

The genes/sequences of a vector that help in the survival of
the transformed cells with vectors on a selective media, often
containing specific antibiotic(s) pressure.

Epitopes

The sequence of a vector responsible for the identification of
transformed cells expressing a target protein. Usually, a
feature of an expression vector.

Protein purification tag(s)

The genes/sequences of a vector that help in easier
purification of a recombinant protein. Usually, a feature of an
expression vector.
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Types of vectors 

Vectors can be majorly classified into two types as per their broader
usages, such as:

1. Cloning Vectors

2. Expression Vectors

Plasmid Cosmid



Cloning vectors 

❑ The vector molecule that carries a gene/DNA fragment
into a host cell and produces several copies of itself and
the inserted DNA via replication.

❑ The cloned gene(s) or DNA fragment(s) in these vectors
are not expected to exhibit independent transcription or
translation.

❑ These vectors are mostly used for generation of
genomic libraries, preparation of probes, and maintain
gene copies in the genetic engineering experiments.

❑ Examples: Plasmids, Cosmids, Phagemids



Expression vectors 

❑ Expression vectors are designed to express a gene of
interest (transgene) by using a strong promoter.

❑ Usually, the vector consists of three major portions,
such as a strong promoter to drive transcription, an
expression cassette and regulatory sequences.

❑ Used for recombinant protein expression and
generation transgenic plants/animals.

❑ Examples: Shuttle vectors, Ti-plasmid, Viral vectors


