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T4 About Course

Synthetic biology is a multidisciplinary field that involves molecular and cellular
biology, biochemistry, bioinformatics, engineering and etc. Its ultimate goal is to
solve the issues regarding energy, materials, health and environment by designing
and constructing non-natural life systems with specific functions. This course is
mostly established for foreign MS students and will be taught in English. The
objectives of this course are:

* to help students understand the fundamental theories and knowledge of
synthetic biology

* todevelop students’ ability to independently analyze, calculate and solve
practical problems related to biological system design in biology and biotechnology.




Qutlines:
CHAPTER 1 Introduction to Biology (8 hours)
CHAPTER 2 Basic Concepts in Biotechnology (4 hours)
CHAPTER 3 Enabling Technologies (4 hours)
CHAPTER 4 Minimal Genome and Synthetic Life (4 hours)
CHAPTER 5 Parts, Devices and Systems (4 hours)
CHAPTER 6 Modeling Synthetic Biology Systems (8 hours)
CHAPTER 7 Applications of Synthetic Biological Systems (8 hours)
CHAPTER 8 Biosecurity and Biosafety of synthetic biology (6 hours)

Final Exam (2 hours)

BE A Syllabus

Instructor: Dr. Wenlin An

Course Code:

Hours: 48

Credits: 3

Prerequisites: Biochemistry, Biology

Description: Synthetic biology is a new discipline emerging in the scientific, social,
and business arenas and is attracting national attention by promising advances in
numerous areas, such as biofuels and pharmaceutical development, agriculture
and bioremediation. The field is best understood as the application of engineering
principles to biological systems and is therefore inherently interdisciplinary, with a
strong foundation in biology, engineering, computer science and biotechnology.
This course is intended to provide an introduction of the basic principles that lie at
the heart of synthetic biology. The main aim is to prepare the English speaking
students with the fundamental theories and advanced knowledge of synthetic
biology in the 21 century.

Textbook: Synthetic Biology—A Primer (Ed.: Paul S Freemont and Richard | Kitney,
World Scientific Press, ISBN: 978-1-84816-862-6)
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Nature Reviews Microbiology 12, 381-390 (2014)
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2015. ISBN 978-94-017-9514-2

General Syllabus:




CHAPTER 1  Introduction to Biochemistry (8 hours)

Part 1: Concept of synthetic biology, basic knowledge of molecular biology, primary
metabolism pathways, Kreb cycles, PP pathway, Fermentation, Calvin Cycle

Part 2. Secondary metabolism and typical metabolites, Introduction of metabolic
engineering, strategies of improving production of desired metabolites by re-routing
fermentation pathways, examples of metabolic pathways to produce
amorphadiene.

CHAPTER 2 Basic Concepts in Biotechnology (4 hours)
Cloning, vectors, transformation, operon, screening, bacterial host engineering,
approaches for gene or genome editing

CHAPTER 3 Enabling Technologies (4 hours)

Description of the concepts of enabling, standardization, biobricks, and discuss the
ways/methods/approaches to design and assembly biobricks to make logic circuits
for practical use, for example, application in environment.

CHAPTER 4 Minimal Genome and Synthetic Life (4 hours)

Comparison of the differences and relationship between system biology and
synthetic biology and discussion on the approaches to integrate them to create
artificial functions; Concepts of minimal genome and the approaches to synthesize
a minimal genome by using ‘Hail Mary’ minimal genome construction as an
example

CHAPTER 5 Parts, Devices and Systems (4 hours)

Description of the characterization and encapsulation of different cellular parts,
logic gates, and the ways to design and construct the basic devices and modules,
circuits and eventually complex systems.

CHAPTER 6 Modeling Synthetic Biology Systems (8 hours)

Part 1. Introduction of the basic knowledge of bioinformatics biological research on
the web; sequence analysis, genomics and proteomics

Part 2: Description of the synthetic biology software suite, computer-aided synthetic
biology, in silicon simulation and perturbation.

CHAPTER 7 Applications of Synthetic Biological Systems (8 hours)

Part 1: Description of the concepts of digital cell, metabolic balance analysis,
computational strain design, and discuss the application of synthetic biology in fatty
acid biosynthesis.

Part 2: Synthesis of a wholecell

CHAPTER 8 Biosecurity and Biosafety of Synthetic Biology (6 hours)



Part |: Most recent progression of synthetic biology and cutting-edge biotechnology
Part II: Concerns on the biosecurity and biosafety of applied synthetic biology, and
policy legislation on biosafety; Strategies regarding bio-defense in the age of
synthetic biology.

Final Exam (2 hours)
Grading:

Report:40 %,

Final Exam:60%
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