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What Is Biotechnology?

� the use of living organisms to develop or 

make useful products 

� improve plants or animals

� to develop microorganisms for specific uses 

Origins of Biotechnology

Although it seems like a new thing, 

biotechnology has actually been 

around for a while:

�Domesticated plants and 

animals are the result of 

selective breeding 

�Using yeast to make bread rise

�Using bacteria or yeast to 

ferment grapes into wine

Genetic Engineering 
a.k.a genetic manipulation

� Genetic engineering is taking one or more 

genes from one organism and …..

� Transferring them to another organism

� Putting them back into the original organism in 
different combinations

Genetically Modified Organisms 

GMO’s:
� Transgenic Organisms: Bt Corn ( pest resistant)

� Recombinant DNA (rDNA): rInsulin

WHAT COULD SOME POSSIBLE 

USES BE????

So Why Should I Care?

�Biotechnology affects agriculture and food 

safety, healthcare, law enforcement and 

environmental issues

�Career opportunities

�Voting on laws and policies

�Biotechnology could play a key part in the 

evidence in court cases

What are the Benefits of 
Biotechnology?

� Medicine

� Human

� TPA, Dissolve blood clots

� Cancer Treatments

� Embryo Screening

� Veterinary

� Hybrid Dogs

� Surrogate Cows

� Environment

� Clean up oil spills 
(bioremediation)

� Agriculture

� Bt Corn ( pest resistant)

� Food products

� Cheese, Yogurt, 
Fermented foods, 
Bread, Alcohol)

� Industry/manufacturing

� Better cleaners
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Insulin

� The first commercial product made by 

genetic engineering (1976).

� Insulin is the hormone used to control their 
blood sugar levels in diabetics

� First sold in 1982, (S. San Francisco)

PIGS E. Coli

How is something genetically 
engineered?

Recombinant DNA 
Technology

DNA from many 
different sources can 

be combined �

called gene splicing

Transformation

Foreign DNA is inserted 

into bacterial DNA

Biotech Tools

Restriction Enzyme: an enzyme that cuts DNA

Ligase: an enzyme that pastes DNA back together

�re-establishes the bond between bases

EXAMPLE:

Gene of Interest: Example Insulin Gene

Recipient Genome: E. coli plasmid

�Plasmid: Circular DNA that bacteria have in 

addition to the normal chromosome

Restriction Enzyme

� Natural function of restriction enzymes

� To protect bacteria against viruses.

� Digest foreign (e.g. viral) DNA.

� Restriction enzymes are isolated from 
bacteria

� EXAMPLE Restriction Enzyme: EroR1

Restriction Enzyme: an enzyme that cuts DNA

A closer look…. EroR1

5’….ACTGTACGAATTCGCTA….3’
3’….TGACATGCTTAAGCGAT….5’

EcoR1

A closer look…. EcoR1

“sticky ends”
-can bind with other DNA 
molecules with the same 
overhangs
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5’….ACTGTACAGATCCGCTA….3’

3’….TGACATGTCTAGGCGAT….5’

DNA Ligase: an enzyme that 

pastes DNA back together

DNA ligase

DNA ligase

Create Your Own 
Recombinant DNA !

1. Using the shorter sequence, create your  plasmid, 
remember they are circular

2. Highlight the gene of interest TAATGGATCCTT

3. Figure our what restriction enzyme to use.
GAATTC  EcoR1 Sequence 

CTTAAG

GGATCC BamH1 Sequence

CCTAGG

4. The plasmid and DNA must be cut with same Restriction 
Enzyme

5. Create your Recombinant DNA.

GMO’s: Genetically 
Modified Organisms

Genetically Modified Organisms
GMO’s

� Is when a gene from one organism 

is purposely moved to improve or 

change another organism in a 

laboratory.

� It is also sometimes called 

"transgenic" for transfer of genes. 

New genes can be added to an 

organism’s DNA.

� Genetic engineering involves 

changing an organism’s DNA to give 

it new traits. 

� Genetic engineering uses 

recombinant DNA. 

� Recombinant DNA means to use 

genes from more than one 

organism.

Genetic engineering produces 

organisms with new traits.

� A transgenic organism has one or 

more genes from another organism 

inserted into its genome. 
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� Transgenic bacteria can be used to 

produce human proteins.

� gene inserted into plasmid 

� plasmid inserted into bacteria

� bacteria express the gene

� Transgenic plants are common in 

agriculture.

� transgenic bacteria
infect a plant

� plant expresses
foreign gene

� many crops are now
genetically modified
(GM)

� Transgenic animals are used to study 

diseases and gene functions.
� transgenic mice used to study development 

and disease

• Write 2 things that you think transgenic 

plants are used for

� Bioethics: Scientists have concerns about 

some uses of genetic engineering.

� Are there possible long-term health effects of 
eating GM foods?

� Are there possible effects of GM plants on 
ecosystems and biodiversity?

� Dolly was the first ever cloned animal which 
means that she was produced from a single 
microscopic cell from a single parent (who 
hadn’t mated of-course). 

� Cloning techniques using the process of nuclear 
transfer. 

� In case of dolly’s birth, sex cells weren’t involved. 

� born on 5 July 1996 and she lived until the age of 
six, living about half as long as a typical sheep. 

Glofish

� It was originally produced to provide a 
warning system for pollution but with the 

addition of further colors its viability for the 
pet market became clear. 
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Brainbow: transgenic mice with 
fluorescent multicolored neurons Human cancers that express DsRed 

can be implanted into these mice. The 
cancers will give off red fluorescence. 

Now the cancer cells can easily be 

observed and monitored in live green 

mice.


