
Artificial Vectors: 
Construction of pBR322



What are artificial vectors..??

• The modified natural vectors (e.g.: plasmids) or
completely in vitro designed and constructed vectors are
known as the artificial vectors.

• These molecules are designed with the goal to enhance
the cloning and integration capacity and ease of use.
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The problem

In the earlier times, natural vectors (natural plasmids, such
as Col E1 and pSC101) were used to clone genes.

Although, these vectors were having smaller size and a few
restriction sites, but lacked in the selectable or scorable
marker system.

Therefore, efforts were made to construct a superior vector
with improved cloning capacity. pBR322 is one such earliest
improved vector constructed and one of the most widely
used purposed-built vector.
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Introduction

➢The pBR322 is a purpose built plasmid vector and was one
of the first widely used cloning vector.

➢It has a relatively small size of 4,363 bp. As we know that the
efficiency of transformation is inversely proportional to size
of vector, the small size of pBR322 made it hugely popular.

➢In addition, being a purpose-built vector it contained all the
facilities that was lacked in its predecessors or the natural
plasmids, including large number of restriction sites, and
selectable markers.



Construction of pBR322

The Nomenclature

The pBR322 was designed and constructed at the University
of California, San Francisco in 1977 by Bolivar et al.

pBR322

p: plasmid (indicates the type of vector)

B: Bolivar (One of the lead researcher who developed it)

R: Rodriguez (One of the lead researcher who developed it)

322: The plasmid vector model number differencing it from 
others developed in the same lab, like 325, 327.
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The process

Three major steps were involved in the construction of
pBR322.

1. The AmpR gene has been incorporated from the
natural plasmid RSF 2124 of E. coli.

2. The TetR is derived from pSC101 natural plasmid.

3. The origin of replication (Ori) is derived from pMB1
plasmid.
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Other notable details

➢It contains a rop gene, which encodes a restrictor of plasmid
copy number.

➢The plasmid has more than 40 unique restriction sites for
restriction enzymes.

➢Out of these restriction sites, 11 fall within the sequence of
TetR gene, whereas 6 fall within the sequence of AmpR gene.

➢The total size of the developed plasmid is 4361bp and can
carry genetic inserts of size 100bp to 10kb.



Pedigree process of 
pBR322



Map of pBR322



Advantages

• Small size (~ 4.3 kb) facilitate the isolation, purification, and
manipulation of pBR322.

• Presence of two selectable markers helps in the easy selection of
recombinant plasmids.

• Moderate number of copies can be generated inside a host cell.

Advantage and limitations of pBR322

Limitations

• Chances of loss of vector or mix-population contamination due to
high mobility of pBR322 via conjugation between bacteria.

• High copy number can’t be realized by using pBR322.

• No scorable marker is present, making the selection process
laborious.


