
Types of Vectors and DNA 
delivery systemsdelivery systems



Types of Vectors

• Plasmid
• Phage (virus)
• Cosmid• Cosmid
• Yeast Artificial Chromosome 

(YAC)



Plasmids

• Circular extrachromosomal DNA 
molecules naturally found in 
bacteria bacteria 

• Self-replicating
• Can insert pieces up to 10kb



Plasmid vectors need…

• origin of replication
• selectable marker (antibiotic)
• unique restriction enzyme • unique restriction enzyme 

cleavage sites



Plasmid Placement in Cell





Phage vectors

• Derivatives of phage  (lambda)
• Linear DNA
• Can insert up to 15 kb • Can insert up to 15 kb 

fragments



Phage Insertion



Cosmids

• Don’t occur naturally
• Constructed using features of 

both plasmids and phage both plasmids and phage 
• Can carry inserts up to 45 kb



YACs

• Yeast artificial chromosome
• Self-replicating elements
• Can insert segments up to 1 

million base pairs
• Can insert segments up to 1 

million base pairs
• Can replicate any inserted DNA 

via transfer to yeast cells



Essential elements for YACs

• Tel - telomeres
• Cen - centromere
• Ori - Origin of replication• Ori - Origin of replication
• Selectable markers
• Restriction enzyme recognition 

sites




