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Activities and Conversations about Synthetic Biology
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Synthetic Biology
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Synthetic biology is the design and
construction of biological devices and
systems for useful purposes.
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It is an area of biological research and
technology that combines biology and
engineering, thus often overlapping with
bioengineering and biomedical

engineering.

SYNTHETICA

It encompasses a variety of different
approaches, methodologies, and
disciplines with a focus on engineering
biology and biotechnology.
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to Program Cells to
) ) Become
§— Cellular Factories ...

<l / to Make
High Value Products

AnSynthetic Biologists want to engi ne
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Synthetic Biology: Engineering Life

ISBN 9781-627036252 (eBook) DOI 10.1007/978-62703625-2

Syrrikeiic Biokogy

Eyntresis
Techmplcgies

Fig. 1 Syrthedic bickgy is a set of reseanch activites &l the imtersection of

engineering, compulational modeling, and biological sciences. N builds on a
variety of technologies and tools including improvements in DNA Sequencing,
cheager gene synihesis technologies, momeased compulational power, and a
beter understanding of bickigical syslems gained through systems biclooy
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What is Synthetic Biology?

APutting the denginee ' "8l
genetic engineeringe

A https://www.youtube.com/watch?v=rD5
uUNAMbDaO

A https://yvoutu.be/EtADBcxWpVg

A Synth.Bio takes advantage of:
I reasonably well-characterized model
systems (bacteria, yeast, algae)
I Tons of sequence data
i A growing omol ecul
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Why Synthetic Biology?

A Advantages:

What we would like to do:

I Cells can make copies of themselves (unlike I;-“'- >
electronics) Ll

. et

I Some cells replicate as fast as 30 minutes! %{ﬂ‘?—
o
. : : : . &

I Cells contain the biological machinery to carry out "
many complex tasksd specific chemical reactions, for i |.
exampled that would be difficult, if not impossible, to J
accomplish otherwise.

I Synthetic biology has the potential to produce eco-
friendly solutions to many difficult problems.

. . . . . What we actually do -
I Synthetic biology is also a fantastic (for now anyway): 2

approach to learn more about the T

. .-'::': '\-\__-'-\_-r;-\.%:‘ll -_-:l i
workings of natural systems. —I— EE % g
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The Framework

The organism
used is called
t he Achasgs
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A We are still in the early days of this developing discipline.

A Synthetic biology raises philosophical questions as we begin to think
about cells as tiny living machines built to do our bidding.

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

A Research so far has been conducted primarily on relatively simple
unicellular organisms such as bacteria (especially E. coli) and yeast
(S. cerevisiae)
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Introduction to Engineering and Design

A Engineers cycle through design, building,
and testing phases, often doing rapid
prototyping of different designs to find the
most promising direction.

I engineering approach will not focus on why
a design works as long as the prototype

tests successfully A
A Scientific method: cycles through
hypotheses, experiments, and analysis FIGURE 13 The interdisciplinary
- . . . wature af synthetic biolagy Systhetic
i aims to understand the precise details of is.irﬂﬁfs;fft;ﬁi:.eﬁ.”ﬁefia‘& !
. rawledye anad fechndaues from
hOW Somethlng WOrkS m.:lﬂern]dfrla-fm'ag}' f]'ejf?,'l h'l'{.'-i' ERgirieer-

ing principles (right), including the
design-build-test cycle thats @ hall-
mark of engineering disciplines.
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A Learn the fundamentals of biodesign and DNA engineering

A Explore important ethical issues raised by examples of
synthetic biology

A lnvestigate the BioBuilder | abs-that proc
build-t est 0 cycl e

Test synthetic living systems designed and built by engineers
Measure several variants of an enzyme-generating genetic circuit
Mo d e | Abacteri al photographyo that chanc

Build living systems to produce purple or green pigment

A
A
A
A
A
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