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CUSA1003 Molecular Biology and Biotechnology: An Introduction
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Introduction:

The structure of DNA was discovered by Watson and Crick in 1953. Since then, molecular biology has been
developed rapidly and changed our lives in many ways. Another important milestone in biotechnology was
the invention of Polymerase Chain Reaction (PCR) by Kary Mullis in 1983 to amplify DNA. One of the well-
known examples using these new technologies is the production of recombinant insulin by bacteria for the
treatment of diabetes. Now, these topics become part of the new senior secondary biology curriculum in Hong
Kong. To prepare students for these challenges, this course aims at helping students to learn the major concepts
and methods of molecular biology and biotechnology. Topics include DNA structure, principles of molecular
biology and application of recombinant DNA technology. Students will gain hands-on experience in culturing
bacteria, introducing foreign DNA into bacterial cells (bacterial transformation) for recombinant protein
production, running PCR and using DNA electrophoresis for paternity test.
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Medium of Instruction: Cantonese supplemented with English

Teacher:

Professor SK Kong

Programme of Biochemistry, School of Life Sciences, CUHK
E-mail: skkong@cuhk.edu.hk

Demonstrator:
To be determined


mailto:skkong@cuhk.edu.hk

Course Content:

28 December 2021
(Saturday)

10:00 am — 12:30 pm
2:00 pm — 5:00 pm

Lecture:

* Virus and Bacteria

* Bacterial Growth (Bring your calculator)
* Aseptic Techniques for Bacterial Culture
* Bacterial Plasmid

* Bacterial Transformation

* Expression of Green Fluorescent Protein (GFP) from jellyfish in E. coli

Laboratory:

* Basic Lab Safety

* Basic Techniques — Use of pipettes

* Aseptic Techniques to Prepare Agar Plates

* Bacterial Culture — Part 1

* Bacterial Transformation — Part 1

* (Expressing GFP in E. coli: 2008 Nobel Prize in Chemistry Work)

29 December 2021
(Saturday)

10:00 am — 12:30 pm
2:00 pm — 5:00 pm

Lecture:

* Gene and DNA Structure

* Central Dogma: DNA - RNA - Protein

* DNA Isolation, Restriction Enzymes, Ligase

* Molecular Cloning to Make Recombinant Proteins

* Polymerase Chain Reaction for DNA Isolation and Amplification

Laboratory:
¢ Bacterial Culture — Part 2

* Restriction Cut in DNA
Polymerase Chain Reaction

30 December 2021
(Saturday)

10:00 am — 1:30 pm
2:30 pm — 5:00 pm

Lecture:

* DNA Electrophoresis

* DNA Fingerprinting

* Biotechnology: Recombinant Insulin Production & Disease Diagnosis

Laboratory (Bring your camera to record the results):
* Bacterial Transformation — Part 2

* DNA Electrophoresis

* DNA Fingerprinting

Assessment:
* Written short answer tests will be conducted at 4:30-5:00 pm

31 December 2021 *
(Saturday)

10:00 am — 1:30 pm
2:30 pm — 5:00 pm

Make-up class




Duration 3 whole day sessions (total 17 contact hours)

Date 28,29, 30 December 2021
31 December 2021* (make up class)

Time 28, 29 December 2021: 10:00 am — 12:30 pm, 2:00 pm — 5:00 pm
30 December 2021: 10:00 am — 1:30 pm, 2:30 pm — 5:00 pm

Teaching Mode* Face to Face (The Chinese University of Hong Kong)

Enrollment 16

Expected Applicants | Students who promoting to or studying S6 who are interested in molecular
biology

Tuition Fee HKD 3,320.00

Credit 1.25 Academy Unit
Certificates or letters of completion will be awarded to students who attain at
least 75% attendance.

* This date is reserved for make-up classes in case there is any cancellation of classes due to unexpected circumstances.
# This course is only offered face-to-face lessons at CUHK campus.



