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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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1. PRFEL IR Course Title
Basic Synthetic Biology and Laboratory
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. Originating Department Department of Biology
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Course Code
4. B4 Credit Value 2
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) Major Elective Courses(Biological Sciences, Biotechnology, Bioinformatics Majors)
Course Type
6. BREM B2 Summer
Semester
BRES I . .
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Credit Hours discussion)
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13. Courses for which this course | “Basic Synthetic Biology and Laboratory” course is an elective course suitable for
is a pre-requisite biology majors. It is also a prerequisite for Synthetic Biology Components, Synthetic
Biology Circuits, and Synthetic Biology System Integration Courses, and participation to
iIGEM.
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Synthetic Biology is a new scientific discipline that integrates engineering approach and scientific thinking. It will provide
driving force for understand basic biological questions as well as application of biological sciences. International Genetic
Engineered Machine (iGEM) is a prominent international synthetic biology research competition primarily run by
undergraduate students. It promotes innovation, cooperativity and multidisciplinary trainings to undergraduate students.
However the top universities in the world, SUSTC included, are too focused on the competition itself and neglect the
systematic undergraduate educations in synthetic biology and related disciplinary.

The Department of Biology offers Basic Synthetic Biology and Laboratory Course every summer to provide students from
Biology and other departments with basic laboratory training, and training in critical studying scientific literatures, and
scientific and logical reasoning, and capability to team learning and multidisciplinary exposures.

The students are expected to gradually learning the scientific experimental research methodology, and the capability to
raise sound scientific questions. It will also lead to assemble the SUSTC iGEM team. This course will also lay the
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foundation for their own final year project research.

Fii& % > %R Learning Outcomes

ARG, AR

DRGEIF T RS E .
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On completion of this course, students are expected to:

[THave a basic, practical understanding of the biology research laboratory.
[JHave an understanding of the general techniques employed carried out in biology laboratory biological research.
[JGain practical work experience by applying classroom-learned concepts on the job in assigned lab research work.

[1Explore the chosen major.

Clarify and evaluate academic and career goals.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Lectures

1-2hr. Engineering principle of Synthetic Biology, The techniques of gene editing

3-4hr. Synthetic biology based on known engingeering principle, Synthetic Biology to test unknown principle, The
applications of Synthetic Biology

5-6hr. Introduction of iIGEM #iI Biobricks

7-16hr. Seminars on classic synthetic biology papers

17-26hr, Students presentation of previous iGEM projects won major awards

27-40hr, Student discuss assigned and self-picked most recent synthetic biology papers

41-46hr, Brainstorming, students forming their own synthetic biology project, formulize the research plan, including
experimental and theoretical parts.

Laboratory

Day1 (4hrs)




/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

a:fa%#axé

lecture on making competent cells,

Inoculate DH5 to LB broth (without antibiotics) and incubate at 18°C for ~3 days,
Inoculate bacteria with plasmids to LB broth and incubate at 37°C for 16 h
Day2 (8hrs)

Lecture on Plasmid purification and enzyme digestion
Plasmid purification,

make enzyme digestion system and incubate at 37°C for ~3 h
lecture on preparing medium & pH meter

prepare TB (Inoue) - pH meter, filter

prepare TAE buffer

prepare antibiotics stock solution - filter

store the enzyme digestion system at 4°C

Day 3 (8hrs)

Lecture on electrophoresis and gel extraction

*make agarose gel

*Prepare LB broth medium & LB agar plate - autoclave
*electrophoresis

*gel extraction with kit and electrophoresis

Lecture on ligation and transformation

*pour LB agar plate (antibiotics)

*ligation and transformation

Day 4 (8hrs)

Lecture on screening PCR

*make PCR system

*make agarose gel

Lecture on spectrophotometer

*measure OD600

*electrophoresis
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*measure OD600

*prepare competent cells

b R e 2% %K Textbook and Supplementary Readings

R, WERR T, mSHE LR, 2010,

AR 2R 1A 0 2 I STk

ARV 2 Introduction to Synthetic Biology,

ISBN 978-7-03-026731-3
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R
Mid-Term Test
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Final
Presentation
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% of final
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Notes

60 The evaluation
provided by the
supervising professor,
on the basis of the
following aspects:
Performance in
Laboratory work;
Attendance and
participation in
lecture , performance
in presentations .
B RITAL: L
EMTIERI: HEh
s 1E pre H 1R

40 The final PPT-
based oral
presentation given by
the student on their
research proposal on
synthetic biology.
BEFR 73 PG 2 A 0
Kkl CRTIRIEED
FREST)
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20. 1843773\ GRADING SYSTEM

OA. +=%% %% Letter Grading
M B. =4id4r# GEL/AEIL) Pass/Fail Grading

P it REVIEW AND APPROVAL
21. AEERE ST U T RAENZERSHET

This Course has been approved by the following person or committee of authority

FRBEEAEY RAR AR IR AL HEL .
This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.




