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Synthetic biology is the design and 

construction of biological devices and 

systems for useful purposes.

It is an area of biological research and 

technology that combines biology and 

engineering, thus often overlapping with 

bioengineering and biomedical 

engineering. 

It encompasses a variety of different 

approaches, methodologies, and 

disciplines with a focus on engineering 

biology and biotechnology.
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ñSynthetic Biologists want to engineer living cells to do something 

useful; for example, treat a disease, sense a toxic compound in the 

environment, or produce a valuable drug.ò 
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What is Synthetic Biology?

ÅPutting the óengineeringôback into 

genetic engineeringé

Å https://www.youtube.com/watch?v=rD5

uNAMbDaQ

Å https://youtu.be/EtADBcxWpVg

Å Synth.Bio takes advantage of:

ïreasonably well-characterized model 

systems (bacteria, yeast, algae)

ïTons of sequence data

ïA growing ómolecular toolboxô
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Why Synthetic Biology?

Å Advantages:

ï Cells can make copies of themselves (unlike 

electronics) 

ï Some cells replicate as fast as 30 minutes!

ï Cells contain the biological machinery to carry out 

many complex tasksð specific chemical reactions, for 

exampleðthat would be difficult, if not impossible, to 

accomplish otherwise.

ï Synthetic biology has the potential to produce eco-

friendly solutions to many difficult problems. 

What we would like to do:

What we actually do 

(for now anyway):ï Synthetic biology is also a fantastic 

approach to learn more about the 

workings of natural systems. 
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The Framework

Å We are still in the early days of this developing discipline. 

Å Synthetic biology raises philosophical questions as we begin to think 

about cells as tiny living machines built to do our bidding. 

Å Do we know enough about cells to reliably engineer them?

Å Research so far has been conducted primarily on relatively simple 

unicellular organisms such as bacteria (especially E. coli) and yeast 

(S. cerevisiae)

The organism 

used is called 

the ñchassisò
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Introduction to Engineering and Design 

Å Engineers cycle through design, building, 

and testing phases, often doing rapid 

prototyping of different designs to find the 

most promising direction. 

ïengineering approach will not focus on why 

a design works as long as the prototype 

tests successfully 

Å Scientific method: cycles through 

hypotheses, experiments, and analysis

ïaims to understand the precise details of 

how something works
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ñBIO-Buildingò

Å Learn the fundamentals of biodesign and DNA engineering 

Å Explore important ethical issues raised by examples of 

synthetic biology 

Å Investigate the BioBuilder labs that probe the                           ñdesign-

build-testò cycle 

Å Test synthetic living systems designed and built by engineers 

Å Measure several variants of an enzyme-generating genetic circuit 

Å Model ñbacterial photographyò that changes a strainôs light sensitivity 

Å Build living systems to produce purple or green pigment 

Å Optimize bakerôs yeast to produce Ç-carotene 


