




Introduction to 

biotechnology



Biotechnology and What Does It Mean to 

You?

• Biotechnology – using living organisms, 

or the products of living organisms, for 

human benefit to make a product or solve 

a problem

• Historical Examples

– Fermentation

– Selective breeding

– Use of antibiotics

– Synthesis of biopharmaceuticals



• Example of Biotechnology – Selective Breeding

• What feature of Casper makes it a "model organism" 
to study migration of cancer cells compared to 
wildtype fish?

Normal zebrafish "Casper" zebrafish – made 

by selective breeding

Biotechnology and What Does It Mean to 

You? 

(a) (b)



Why Biotechnology?

• Sometimes only way to make some products

• Selectivity

• Less by-products

• Moderate reactor conditions

• One process versus multiple chemical steps in chemical synthesis 

(process intensification)

• Sustainable: reduced energy, reduced CO2 emission (use of 

renewable resources), reduced waste (biodegradable), …

• Economics (on a long term): fossil-based products become more 

expensive due to increased prices of crude oil; in IB biomass 

(agriculture and forest residues, energy crops, and algae) can be 

applied as raw materials









Types of Biotechnology

• Medical biotechnology

– Genes are headline news items





Biotechnology and What Does It Mean to 

You?

recombinant DNA technology started modern biotech as 

an industry

• Examples of applications

– development of disease-resistant plants

– food crops that produce greater yields

– "golden rice" engineered to be more nutritious

– genetically engineered bacteria that can degrade 

environmental pollutants



• Example of how we can benefit from the human 

genome project

• Based on the figure, why doesn't person 2 develop a 

genetic disease due to the SNP (G → T)?

Biological Challenges of the 21st Century



Biological Challenges of the 21st Century

• How will medical biotechnology change 

our lives in the years ahead?

– Nanotechnology

• Applications that 

incorporate extremely 

small devices

• Small particles that 

can deliver drugs 

to cells



• ESCs can give rise to many types of 

differentiated cells

Biotechnology in the 21st Century


