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The work on restriction nucleases not only permits us easily to construct recombinant DNA
molecules and to analyze individual genes, but also has led us into the new era of synthetic biology
where not only existing genes are described and analyzed but also new gene arrangements can be
constructed and evaluated. 2]

A notable advance in synthetic biology occurred in 2000, when two articles in Nature discussed the creation of
synthetic biological circuit devices of a genetic toggle switch and a biological clock by combining genes within E.
coli cells.[131[14]

Perspectives

Engineering

Engineers view biology as a technology — a given system's biotechnology or its biological engineering.[lS:|

Synthetic biology includes the broad redefinition and expansion of biotechnology, with the ultimate goals of
being able to design and build engineered biological systems that process information, manipulate chemicals,
fabricate materials and structures, produce energy, provide food, and maintain and enhance human health (see

Biomedical Engineering) and our environment. [16]

Studies in synthetic biology can be subdivided into broad classifications according to the approach they take to
the problem at hand: standardization of biological parts, biomolecular engineering, genome engineering.
Biomolecular engineering includes approaches which aim to create a toolkit of functional units that can be
introduced to present new technological functions in living cells. Genetic engineering includes approaches to
construct synthetic chromosomes for whole or minimal organisms. Biomolecular design refers to the general
idea of de novo design and additive combination of biomolecular components. Each of these approaches share a
similar task: to develop a more synthetic entity at a higher level of complexity by inventively manipulating a
simpler part at the preceding level. [17]

Re-writing

Re-writers are synthetic biologists interested in testing the irreducibility of biological systems. Due to the
complexity of natural biological systems, it would be simpler to rebuild the natural systems of interest from the
ground up; In order to provide engineered surrogates that are easier to comprehend, control and

manipulate. [18] Re-writers draw inspiration from refactoring, a process sometimes used to improve computer

software.

Enabling technologies

Several novel enabling technologies were critical to the success of synthetic biology. Concepts include
standardization of biological parts and hierarchical abstraction to permit using those parts in synthetic
systems.ug] Basic technologies include reading and writing DNA (sequencing and fabrication). Measurements

under multiple conditions are needed for accurate modeling and computer-aided-design (CAD).

Standardized parts

The most used -201:22 ~ 23 standardized DNA parts are BioBrick plasmids, invented by Tom Knight in 2003. (21]

Biobricks are stored at the Registry of Standard Biological Parts in Cambridge, Massachusetts. The BioBrick
standard has been used by thousands of students worldwide in the international Genetically Engineered Machine
(iGEM) competition. (20]:22 - 23
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