Chapter 26 Recombinant DNA and Biotechnology
Genetic engineering

- transplanting a foreign gene into a cell to produces a protein not present

- a cell with DNA from two or more sources contains recombinant DNA (rDNA)

vectors
- two types used to transplant foreign DNA 

- bacterium’s plasmid DNA removed spliced with a new gene, reinserted

- altered virus DNA inserts itself into the infected host cell’s DNA

plasmid
- small ring of “extra chromosomal” DNA found in some bacteria (eg. E.coli)



- separate from nucleoid chromosome

cloning gene
- single cells of surviving bacteria are each grown into a “pure” colony



- all cells are identical with exactly the same recombinant DNA



- inserted gene is said to be cloned

uses of gene cloning
- obtain large amounts of a particular gene for medical research

- use bacteria as living factories to make quantities of biotechnology products

- “design” new organisms for commercial applications (genetically modified foods)

donor DNA
- splicing donor DNA (gene) into a vector requires two enzymes



- restriction enzymes (endonucleases) cut DNA out at a specific sites




- DNA ligase fuses donor DNA to vector DNA

restriction enzymes
- occur naturally in bacteria, the first discovered in E.coli


- “restrict” the growth of viruses by cutting up infecting viral DNA


- recognition sites at specific sequence of bases on both strands of the helix




- “molecular scissors” cut the same sites in both donor and vector DNA


- named for the bacterium where found


ENZYME





BACTERIUM

Eco R1





Escherichia coli


Hae 111





Haemophilus aegyptius


Hpa






H. parain fluenzae


Bgl1






Bacillus globigii

Recognition site
- generally 4 to 8 base pairs in length


- many sites are symmetrical 



- read the same way in both directions (apalindromic sequence)


- Eco R1 has a staggered recognition site and cuts “sticky” ends (complementary bases make it easy to “reglue” new DNA)


- Hae 111 has opposite recognition sits and makes cuts with “blunt” ends (not so easy to “reglue” new DNA)

Biotechnology 
- mass production of proteins otherwise very diffcult to obtain

Products

- human growth hormone



- insulin



- clotting factor VIII



- tissue plasminogen activator (tpa)



- human lung surfactana



- atrial matriuretic factor

viruses
- transplant genes into animal cells



- incorporate their viral DNA into the infected host cells DNA


- viruses take over host cell to produce multiple copies of vector DNA



- viral vector sproduce clones of the inserted gene

cancer
- some viruses cause cancer (oncogenic) in animals by adding certain
gene



- cervical cancer in humans

retroviruses
- contain RNA instead of DNA for genetic material



- produce a DNA copy of their RNA “gene” in infected cells (backwords or retro to the usual transcription)



- new viral DNA is inserted into host DNA (like a prophage)


- include viruses that cause some cancers and AIDS
