The Hong Kong Polytechnic University

Subject Description Form

Subject Code ABCT611

Subject Title Analytical Biochemistry

Credit Value Three

Level 6

Pre-requisite Basic undergraduate training in biochemistry or equivalent.

To explain and discuss principles of analytical biochemistry in the areas of
protein purification, protein identification of proteomic technologies using
various kinds of mass spectrometry and tags, chemical modification, affinity
reagents, DNA microarray, biosensor (surface plasmon resonance) and real time
polymerase chain reaction.

Objectives

Intended Learning Upon completion of the subject, students will be able to:

Outcomes a. Understand the principles behind the techniques used in analytical
biochemistry
b. Analyze/critique experimental results and to design experiments based on
techniques learned from (a)
Subject Synopsis/ . ?]/:J:g)us kinds of approach in non-recombinant protein purifications (6.5

Indicative Syllabus
Physical approaches including salting out and ultrafiltration; various
kinds of column chromatographies, virtual purification of proteins with
the aid of interactive softwares.

. Proteomic technologies (13 hours)

2D-gel electrophoresis; N-terminal sequencing; applications of various
kinds of mass spectrometric techniques; ICAT, ITAQ and ICPL
techniques.

. Chemical modification (7 hours)

Use of chemical modification in identifying functional residues; specific
reagents for individual residues; examples of the use of such;

. Affinity reagents (3.5 hours)

Use of affinity reagents in identifying functional residues; functional
groups used in affinity reagents; ATP analogues; examples of the use of
such;

. DNA microarray (3 hours)

Principles of DNA microarray; cDNA versus affymetrix chip; single
nucleotide polymorphism (SNP) and its application in disease gene
identification

" Surface Plamon Resonance (3 hours)

Principle and experimental set up of SPR; association/dissociation
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constant determination; examples of the use of such;
. Real-time PCR (3 hours)

Basic principle of real-time PCR; Concept of Cy, ACt and AA Cr and
their use in quantitation; TagMan and molecular beacon; examples of the
use of such; experimental set up of real-time PCR; examples of the use
of such

Teaching/Learning
Methodology

Lectures, Tutorials and Demonstrations

This is an advanced subject for research students. Not only lectures, tutorials and
demonstrations will be used. Teaching aids will also include softwares, open
access database searches, several original journal articles that will be used in
lectures/tutorials. Students are expected to read these articles and participate in
the discussion on these articles during classes. Laboratory tour into the state-of-
art research facilities relevant this subject will be organized.

Assessment Methods
in Alignment with
Intended Learning
Outcomes

Specific assessment % Intended subject learning outcomes to be
methods/tasks weightin | assessed (Please tick as appropriate)
g
a b
1. Coursework 50 v v
2. Examination 50 v v
Total 100 %

Student Study Effort
Required

Class contact:

e Lecture 35 Hrs.

e Tutorial and Demonstration 4 Hrs.

Other student study effort:

e Reading of textbooks and assignments 81 Hrs.

Total student study effort 120 Hrs.

Reading List and
References

Recommended Readings

1. “Introducing Proteomics: From concepts to sample separation, mass
spectrometry and data analysis” 1% edition by Josip Lovric. Wiley
(2011) ISBN-10: 0470035242; ISBN-13: 978-0470035245.

2. “Introduction to Proteomics: Principles and Applications (Methods of
Biochemical Analysis)” 1% edition by Nawin C. Mishra. Wiley (2010)
ISBN-10: 0471754021; ISBN-13: 978-0471754022.

3. “Proteome research: new frontiers in functional genomics” by Wilkins
MR et al. Springer-Verlag (1997) ISBN 3-540-62753-7.

4. “Proteome research: mass spectrometry” by James P. Springer Verlag
(2000) ISBN 3-540-67256-7
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5. “Proteome research: two dimensional gel electrophoresis and
identification methods” by Rabilloud T. Springer Verlag (2000) ISBN
3-540-65792-4

6. “Electrophoresis in practice” 2" Ed. by Westermeier R. Wiley (1997)
ISBN 3-527-30070-8

7. “Functional genomics” by Hunt S. P. & Livesey F. J. Oxford University
Press (2000) ISBN -19-963774-1

8. “Bioinfomatics: sequence, structure and databanks” by Higgins D. &
Taylor W.Oxford University Press (2000) ISBN 0-19-963790-3

9. “Analytical biochemistry” 3" Ed. by Holme D. J. & Peck H. Longman
(1998) ISBN 0-582-29438-X

10. Journal papers will be used as reading materials.
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