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PRE-REQUISITES

Pre-requisite: BIO2103 Co-requisite: BIO2201 and BIO2207

RATIONALE

The course will provide the student with practical and theoretical experience in basic
molecular biology and cell biology. Students will gain hands on experience in molecular
techniques. During the programme the student will study the basic nature of organic reactions
at the molecular level; the nature of cellular substructure, communication, apoptosis and
ultrastructural organisation.

SYNOPSIS

An understanding of the theory and techniques of cell and molecular biology are now
becoming essential to many diverse areas of study in biology, ranging from biodiversity
and evolutionary relationships to genetic engineering of microbes, plants and animals. This
is an introductory course for students who have some background in genetics and
biochemistry. Drawing on this knowledge base, the course examines cellular ultrastructure,
organisation and function and introduces the nature of gene organisation, replication and
expression in both prokaryotic and eukaryotic systems. Potential applications of this
technology in a number of areas of Biology are discussed. Laboratory sessions introduce
a range of fundamental techniques in molecular biology.

OBJECTIVES

On completion of this course students will be able to:
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• demonstrate an understanding of the current concepts of DNA structure maintenance
and repair;

• explain the basic processes involved in gene replication, transcription and translation
in both procaryotic and eucaryotic systems;

• demonstrate an understanding of basic tools used in recombinant DNA technology
including: enzymes, plasmids and techniques for cloning and characterisation;

• demonstrate the practical use of a range of basic molecular biological techniques;
• demonstrate a basic understanding of postranslational protein modification;
• demonstrate an understanding of subcellular structures, mitochondrial structure

and function;
• demonstrate an understanding of cellular communication, control mechanisms and

apoptosis.

TOPICS

Description Weighting (%)

1. DNA structure 6.00

2. Genome organisation in procaryotic and eucaryotic cells 6.00

3. DNA replication and repair 7.00

4. Translation 7.00

5. Gene expression in procaryotes 10.00

6. Gene expression in eucaryotes 10.00

7. Recombinant DNA techniques 14.00

8. Postranslational protein modification 6.00

9. Protein sorting and targeting 8.00

10. Intracellular compartmentalisation 8.00

11. Cellular cytoskeleton 4.00

12. Cell communication 8.00

13. Cell cycle control and apoptosis 6.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

Alberts, B., et al 1998, Essential cell biology, Garland Publishing Inc. New York. ISBN
0-8153-2971-7.

Daggard, G. & Kotiw, M 2003, Cell Biology Practical Notes and Exercises, USQ
Publication, Toowoomba.
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REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Berman I 1993, Colour atlas of basic histology, Prentice Hall, London.

Brown, T.A. ed 2000, Essential molecular biology: a practical approach Vol. 1 and Vol
2, 2nd edition, IRL Press, Oxford.

Brown, T.A. ed 1991, Molecular Biology Labfax, BIOS, Oxford.

Freifelder, D 1987, Molecular Biology, 2nd edition, Jones and Bartlett Publishers, Boston,
ISBN 0-8672.

Holbrook, N.J., Martin G.R. & Lockshin, R.A 1995, Cellular aging and cell death,
Wiley-Liss Inc, New York, ISBN 0-471-12123-1.

Loewy, A.G., Seikevitz, P., Menninger, J.R. & Gallant, J.A.N 1991, Cell structure and
function, 3rd edition, Saunders College Publishing, Philadelphia, ISBN 0-03-047439-6.

Newton, C.R. & Graham, A 1994, PCR: An introduction to biotechniques, BIOS Scientific
Publishers, Oxford.

Nicholl, D 2002, Introduction to genetic engineering, CUP, Cambridge, ISBN 0-521-
43054-2HC.

Sambrook, J., Fritsch, E.F. & Maniatis, T 1989, Molecular Cloning, 2nd edition, Cold
Spring Harbor Laboratory Press, New York.

Voet, D. & Voet, J.G 1995, Biochemistry, 2nd edition, John Wiley & Sons, New York.

Wheater, P.R., Burkitt, H.G. & Daniels, P.J 2000, Wheater's functional histology, 4th
edition, Churchill Livingstone, Edinburgh, ESBN 0-443-04691.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Examinations 4

Laboratory or Practical
Classes

27

Lectures 26

Private Study 112
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ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

PRACTICAL ASSESSMENTS 25.00 25.00 Y 04 Mar 2003
(see note )

2HR MID SEM CLOSED TEST 35.00 35.00 Y 04 Mar 2003
(see note )

ASSIGNMENT 10.00 10.00 Y 04 Mar 2003
(see note )

1.5 HR CLOSED EXAM 30.00 30.00 Y END S1
(see note )

NOTES:

. Examiner to advise the due date for practical assessments

. Examiner to advise the details for the mid semester test.

. Examiner to advise due date for assignment.

. Examination dates will be available during the Semester. Please refer to the
examination timetable when published.

IMPORTANT ASSESSMENT INFORMATION

1 Attendance requirements:
It is the students' responsibility to attend and participate appropriately in all activities
(such as lectures, tutorials, laboratories and practical work) scheduled for them,
and to study all material provided to them or required to be accessed by them to
maximise their chance of meeting the objectives of the course and to be informed
of course-related activities and administration. To maximize their chances of
satisfying the objectives of the practical component of the course, students should
attend and actively participate in the laboratory sessions in the course.

2 Requirements for students to complete each assessment item satisfactorily:
To complete each of the assignments satisfactorily, students must obtain at least
50% of the marks available for each assignment. To complete the examination
satisfactorily, students must obtain at least 50% of the marks available for the
examination. (d) To complete the practical component satisfactorily, students must
submit all the nominated practical reports and obtain at least 50% of the marks
available for each report submitted.

3 Penalties for late submission of required work:
If students submit assignments after the due date without prior approval then a
penalty of 20% of the total marks available for the assignment will apply for each
working day late.

4 Requirements for student to be awarded a passing grade in the course:
To be assured of a passing grade, students must demonstrate, via the summative
assessment items, that they have achieved the required minimum standards in
relation to the objectives of the course by: (i) satisfactorily completing the
examination and assignments; and (ii) obtaining at least 50% of the total weighted
marks available for all summative assessment items.

5 Method used to combine assessment results to attain final grade:
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The final grades for students will be assigned on the basis of the weighted aggregate
of the marks (or grades) obtained for each of the summative assessment items in
the course.

6 Examination information:
In a Closed Examination, candidates are allowed to bring only writing and drawing
instruments into the examination.

7 Examination period when Deferred/Supplementary examinations will be held:
Any Deferred or Supplementary examinations for this course will be held in the
semester 3 examination period.

8 University Regulations:
Students should read USQ Regulations 5.1 Definitions, 5.6. Assessment, and 5.10
Academic Misconduct for further information and to avoid actions which might
contravene University Regulations. These regulations can be found at the URL
http://www.usq.edu.au/SECARIAT/calendar/Part5/ or in the printed version of the
current USQ Handbook.

ASSESSMENT NOTES

9 Students who obtain an overall passing mark, but who do not perform satisfactorily
in an examination, may, at the discretion of the Examiner, be granted a
supplementary examination. Students will be granted a deferred examination only
if they perform satisfactorily in all other assessment items.

10 The due date for an assignment is the date by which a student must despatch the
assignment to the USQ. The onus is on the student to provide proof of the despatch
date, if request by the Examiner. Students must retain a copy of each item submitted
for assessment. This must be produced within five days if required by the Examiner.
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