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Cosmids 
-first described by Collins and Hohn in 1978 

Lambda  that contains a plasmid hybrid-

sequence cos phage 

-Cosmids can contain 37 to 52 (normally 

of DNA,  kb )45 

- limits based on the normal bacteriophage 

packaging size  

as plasmids if they have a  replicate canThey -

suitable origin of replication 
 

 

 

 

https://en.wikipedia.org/wiki/Lambda_phage
https://en.wikipedia.org/wiki/Plasmid
https://en.wikipedia.org/wiki/Lambda_phage
https://en.wikipedia.org/wiki/Base_pair
https://en.wikipedia.org/wiki/DNA_replication


-contain a gene for selection such as antibiotic 

resistance 

-Unlike plasmids, they can also be packaged 

capsids phage in 

-Cos sequences are ~200 base pairs long and 

essential for packaging.  

-They contain a cosN site where DNA is nicked at 

. This terminase apart, by bp12 each strand, 

causes linearization of the circular cosmid with 

two "cohesive" or "sticky ends" of 12bp. 
 

 

 

https://en.wikipedia.org/wiki/Capsid
https://en.wikipedia.org/wiki/Phage
https://en.wikipedia.org/w/index.php?title=Terminase&action=edit&redlink=1










Problems associated with lambda and 

cosmid cloning 
 

-Since repeats occur in eukaryotic DNA 

rearrangements can occur via recombination of 

the repeats present on the DNA inserted into 

lambda or cosmid. 

 

-Cosmids are difficult to maintain in a bacterial 

cell because they are somewhat unstable. 



VIRUSES 
 - They are complex molecules with unsafe 

genome, hence they are with limited  

application in cloning. 

-are generally genetically  vectorsViral -

engineered viruses carrying modified viral DNA 

or RNA that has been rendered noninfectious, 

but still contain viral promoters and also the 

transgene, thus allowing for translation of the 

transgene through a viral promoter.  
 

 

https://en.wikipedia.org/wiki/Viral_vectors
https://en.wikipedia.org/wiki/Viral_vectors
https://en.wikipedia.org/wiki/Viral_vectors


--because viral vectors frequently are 

lacking infectious sequences, they require 

helper viruses or packaging lines for large-

scale transfection. 

-Viral vectors are often designed for 

permanent incorporation of the insert into 

the host genome. 

Examples: CamV, SV40, BPV 



Caulimo viruse – Cauliflower mosaic virus-CamV 

 

that  , Caulimovirus member of the genusa -

.plants infect 

reverse  replicate through Pararetroviruses-

, but the viral retroviruses just like transcription

.RNA instead of DNA particles contain 

-CaMV infects mostly plants of 

family (such as cauliflower and  Brassicaceae the

turnip) but some CaMV strains (D4 and W260) are 

species of the  Solanaceaeinfect also able to 

. Nicotiana and Datura genera 
 

 

https://en.wikipedia.org/wiki/Caulimovirus
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Reverse_transcription
https://en.wikipedia.org/wiki/Retrovirus
https://en.wikipedia.org/wiki/Reverse_transcription
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Solanaceae
https://en.wikipedia.org/wiki/Nicotiana
https://en.wikipedia.org/wiki/Datura


--CaMV induces a variety of systemic symptoms such as 

mosaic, necrotic lesions on leaf surfaces, stunted growth, 

and deformation of the overall plant structure. - 

-- CaMV contains a circular double-stranded DNA 

molecule of about 8.0 kb with 6 genes plus intergenic 

region. 

-the host cell, these single stranded  entering After-

"nicks" in the viral DNA are repaired, forming a 

supercoiled molecule that binds to histones. This DNA is 

transcribed into a full length. 

--packaged as phage with 300bp capacity 

 
 

https://en.wikipedia.org/wiki/Viral_entry






Simian 40 virus- SV40 
 

-Mammalian virus 

-5.2 Kb with 200-300bp capacity. 

-need other virus for replication. 

in that is found  polyomavirus a-

. humans and monkeys both 

-It was named for the effect it produced on 

cells, which developed an  green monkey infected

. vacuoles unusual number of 

that  DNA virus is a40 , SVpolyomavirusesother Like -

in animals, but most  tumors has the potential to cause

often persists as a latent infection. 
 

 

 

https://en.wikipedia.org/wiki/Polyomavirus
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Monkey
https://en.wikipedia.org/wiki/Green_monkey
https://en.wikipedia.org/wiki/Vacuole
https://en.wikipedia.org/wiki/DNA_virus
https://en.wikipedia.org/wiki/Tumor




Bovine Papillom virus 

 
--A double circular DNA with 8 kb. 

-Behave as plasmid inside cells  with many copies. 

-Transmit from cells to their progeny. 

-Need immuno compatibility with host . 

-Modified with PBR 322 plasmid to increase capacity 

to 10 kb and to infect different types of human cells 

and bacteria. 
 





 Human cytomegalovirus 

 

Next Week…Students Talk 
 



Expression vectors 
Vectors with suitable strong promoter and gene 

expression control sequences to have maximum gene 

expression. 

1.Insertion of a strong promoter. 

2.Insertion of a strong termination codon. 

3.Adjustment of distance between promoter and cloned 

gene. 

4.Insertion of transcription termination sequences. 

5.Insertion of a strong translation initiation sequence. 

 







Types of expression vector 

1.Simple  EV 

2.Cassette  EV 

3.Prokaryotes EV 

4.Eukaryotes EV 
 



Simple Expression vectors 
1. With low or medium or strong promoter plus 

cloning site.  

     e.g. Trp, tac, lac,lambda PL, rec A promoters.  

2. Gene expression controlled by adding or 

omitting media materials.  

e.g.  

--Add tryptophan to stop expression and 

remove tryptophan for inducing expression. 

--3-indoly acetic acid for trp 

--isopropyl-B-D-thioglactoside-IPTG for Lac and tac 

Problems????? 

 
 

 





Cassette  Expression Vectors 

 

1.with strong promoter. 

2. With all gene expression parts. 

3. With many restriction enzyme sites. 

4. With ribosomal  association site. 

5. With terminator . 
 

Problems???? 
 





 

Artificial chromosome  
1. Constructed from cloned structural elements 

and centromere.  

2. The best characterized human DNA associated 

with the centromeric region of the chromosomes 

is the human a-satellite present at the centromeres 

of all normal human chromosomes. 



yeast artificial chromosomes (YAC) 
The basis of a YAC are the vector arms, which contain all 

functions necessary for mitotic segregation in yeast, 

including a centromeric sequence (CEN), an autonomous 

replication sequence (ARS), and telomere sequences 

(TEL). In addition, the vector arms harbor selectable 

markers (TRP1 and URA3, mediating tryptophan and uracil 

autotrophy in suitable yeast hosts) and an interruptible 

marker containing the EcoRI cloning site (SUP4-o, mediating 

a red/white color selection for DNA insertion events). The 

most frequently used YAC vector is pYAC4 (1), which, 

besides the elements previously mentioned, contains the Col 

E1 replication origin and the ampicillin selectable marker for 

propagation in Escherichia coli. 



YAC map and schematic of YAC cloning 



Next week  

you have talks about 

mammalian, bacterial and 

yeast artificial chromosomes 
 


