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Cloning Vectors 

 1. A cloning vector is a DNA molecule that has an 
origin of replication and is capable of replicating in a 
bacterial cell. 

 

 2. A vector is used to amplify a single molecule of 
DNA into many copes.  A DNA fragment must be 
inserted into a cloning vector. 

   

 3. Most vectors are genetically engineered plasmids 
or phages.  

  

 4.There are also cosmid vectors, bacterial artificial 
chromosomes, and yeast artificial chromosomes. 

 
 



Plasmid Cloning Vectors 

 Plasmids are circular, double-stranded DNA molecules that exist in 
bacteria and in the nuclei of some eukaryotic cells. Extrachromosomal 
DNA, usually circular-parasite? 

 They can replicate independently of the host cell. Plasmid replication 
requires host cell functions  

 The size of plasmids ranges from a few kb to near 100 kb. High copy 
plasmids are usually small; low copy plasmids can be large. 

 Can hold up to 10 kb fragments 

 Plasmids have an origin of replication, antibiotic resistance genes as 
markers, and several unique restriction sites. Can be essential for 
specific environments: virulence, antibiotics resistance, use of 
unusual nutrients, production of bacteriocins (colicins) 

 Plasmids are incompatible when they cannot be stably maintained 
in the same cell because they interfere with each other’s 
replication. 

 After culture growth, the clone fragment can be recovered easily.   
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A more detailed look at plasmids- 
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Classification of plasmids 

 

1.  F-plasmids 

 

2.  R-plasmids 

 

3.  Col-plasmids 

 

4.  Degradative plasmids 

 

5.  Virulence plasmids 
 



Characterization of cloning plasmids 

 
1. With good size 

2. With defined genetic map 

3. With selective marker 

4. With ability to replicate 

5. Stable  

6. With many sites for different  restriction enzymes 

 

 
 



Plasmid replication 

1. Plasmid replication requires host DNA replication 

machinery. Large plasmids usually have their own 

enzymes. 

2. Some plasmids are integrate to host genome-Episomes 

others replicate inside host.  

3. Most wild plasmids carry genes needed for transfer and 

copy number control. 

4. All self replication plasmids have a oriV: origin of 

replication 

5. Some plasmids carry and oriT: origin of transfer.  These 

plasmids will also carry functions needed to be mobilized 

or mob genes.   

6. Plasmid segregation is maintained by a par locus-a 

partition locus that ensures each daughter cells gets on 

plasmid.  Not all plasmids have such sequences.   





Conjugative and Non-conjugative plasmids  

- Cells can be transfer their plasmids to cells without 

plasmids- Conjugative plasmids or Fertility  

plasmids or Sex plasmids. 

 

-Conjugative Process controlled by a group of genes 

called transfer genes  or tra genes-F+ 
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Figure 5.3 

F Pilus assembly 



F-transfer at fine detail 



Insertional inactivation assay 

Plasmid Polylinkers and Marker Genes for Blue-White 

screening 

 A vector usually contains a sequence (polylinker) 
which can recognize several restriction enzymes so 
that the vector can be used for cloning a variety of 
DNA samples. 

 

 Colonies with recombinant plasmids are white, and 
colonies with nonrecombinant plasmids are blue. 

 

 Example:  pUC19 
 Resistant to ampicillin, has (ampr gene) 

 Contains portion of the lac operon which codes for 
beta-galactosidase. 

 X-gal is a substrate of beta-galactosidase and turns 
blue in the presence of functional beta-galactosidase 
is added to the medium. 

 Insertion of foreign DNA into the polylinker disrupts 
the lac operon, beta-galactosidase becomes non-
functional and the colonies fail to turn blue, but 
appear white. 







The Major Limitation of Cloning in Plasmids 

 Upper limit for clone DNA size is 12 kb 

 Requires the preparation of “competent” host cells 

 Inefficient for generating genomic libraries as 

overlapping regions needed to place in proper 

sequence 

 Preference for smaller clones to be transformed 

 If it is an expression vector there are often 

limitations regarding eukaryotic protein expression 
 


