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Microbial biotechnology education from a 
regional development perspective

Advances in the manipulation of microbial cell biology 
have revolutionised science and placed microbiology in 
the centre of a rapidly expanding field that has come to be 
known as biotechnology. Discoveries of microbial origin 
are now a major driving force behind biotechnology, 
biomedicine, public health and environment.

In the “Smart State” Queensland, these advancements have been 
strategically targeted as the region’s economic base develops 
knowledge industries to replace traditional methods with 
cutting edge technologies. Microbially-mediated technologies 
are thus gaining importance for the production of biofuels and 
bioproducts, bioenvironmental management of natural sources, 
bioremediation, waste and wastewater management.

The University of the Sunshine Coast (USC) has recently been 
selected as the only Australian university for an OECD study due 
to its engagement with the regional community. Against this 
background, the programme of biotechnology established at 
the Faculty of Science, Health and Education includes microbial 
biotechnology education that enables students to provide critical 
and innovative solutions using microorganisms for the region’s 
growing needs, for example biological control of pests and 
pathogens; environmentally-friendly waste treatment methods; 
biodiscovery of agri-biologicals and novel therapeutic compounds 
to be derived from Queensland’s unique biodiversity.

The USC programme of biotechnology has strategic alliances 
with local councils, DPIs and South East Catchment (SEQ Pty 
Ltd) and also aligns itself with the State government’s regional 
development targets such as the introduction of environmental 
biotechnologies for sustainable urban development alternatives in 
energy generation and water technologies. The programme staff 
and the members of regional alliances communicate regularly to 
highlight local biotechnology needs and future prospects to be 
incorporated into the programme’s course structure.

As an example, the third year Applied Microbiology and 
Biotechnology course builds up on the fundamental training the 
students have received early in the programme in microbiology 
(general and medical), molecular biology, biochemistry, research 
methods and design. During this year, while learning fundamental 
aspects of applied science and biotechnology, students are also 
presented with regional examples in the lectures toward inquiry-
based regionally-significant topic selection for seminars/posters. 
This build-up approach lasts between 8-10 weeks and matures 
into student presentations in the last weeks of the term.

The topic selection also involves channelling learning outcomes 
and encouraging regional youth to bring their own life experiences 
(e.g. farming or horticultural background) into the classroom to 
find innovative solutions to regional problems. Presentation 
tasks are also designed in a way to help students understand 
the stages and processes involved in the microbial metabolite 
production and link these functions with real-life operations such 
as metabolic functions involved in biofuel generation as well as 
alcoholic beverage production.

As part of the biotechnology programme-regional alliance, 
visits to local industries are organised well into the course, 
familiarising students with key processes used at the sites. The 
students then critically evaluate the application of microbial 
derived biotechnologies in the visited operations for their course 
assessment (e.g. waste water treatment operations involving 
microbial digestion of biosolids). Laboratory practicals are 
designed to increase analytical, communication and interpersonal 
skills and to train students to work effectively in teams, to be later 
translated into workplace environments of regional industries 
and government institutions. During the laboratory sessions 
they also learn to appreciate the value of prompt record keeping 
for applied biomedical and environmental science as well as for 
intellectual property reasons. The course work is assessed in 
terms of fundamental science (50%), project work (25%) and 
laboratory skills (25%).

Pursuit of international standards is also aimed as tasks (e.g. 
literature review) are designed with international biotechnology 
advances in mind as well as most recent developments (e.g. 
bacteriophage therapy) so that students link up with the 
University’s Global Exchange Opportunities Programme and 
‘think globally but act locally’ on their return.

The long-term aim of the Applied Microbiology and 
Biotechnology course is to develop professionals capable of 
biotechnology initiative in the region. At the completion of 
studies, skills gained facilitate graduate employment with local 
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bio-businesses. As the urban and regional changes require more 

biotechnology entrepreneurs to participate in the sustainable 

development, this is a way of ensuring the distribution of the 

biotechnological capacity produced at USC along the Sunshine 

Coast.

The biotechnology programme also encourages links with the 

business faculty to increase the understanding of the importance 

of entrepreneurial thinking in biotechnological innovations and 

the basics of bioproduct marketing. Additionally, the course 

incorporates regulatory issues relevant to biodiscovery in line with 

the State government’s policy position and collection permits for 

the discoveries targeting State-legislated resources. The aim is to 

familiarise students with the government institutions involved 

in the chain of biodiscovery. It also expands to cover regulatory 

issues on the international level such as the Convention on 

Biological Diversity.

Successful examples of the programme’s teaching/learning 

outcomes in regional job placement with local businesses and 

councils include students building up on their own regional 

experiences, for example biological control of strawberry 

infections, biological control of biting midge in plant biotechnology 

and the biopesticides divisions of the local DPIs.

In summary, this course is designed to incorporate international 

advancements in biotechnology, encouraging innovative and 

entrepreneurial thinking within the regional context. There has 

been favourable feedback from the regional biotechnology sector 

to the discipline-based activities of the course, supporting further 

student engagement in the programme.
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Lab report

‘Chocolate mousse’ on Sunshine Coast beaches
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When spilled at sea, crude oils normally break up 

and dissipate over time 1. However, sea water droplets 

may become suspended in this crude oil and, when 

subjected to physical mixing promoted by turbulence 

on the sea surface, form a very viscous emulsion. This 

emulsified oil, which is more persistent than the original, 

is often referred to as ‘chocolate mousse’ because of its 

appearance 2.

The Sunshine Coast region of Queensland is one of the fastest 

growing regions of Australia. In parallel with this growth, more 

frequent environmental pollution is occurring due to increasing 

domestic and industrial effluent volumes as well as marine 

pollution from busy maritime activities 3, 4. In addition, this sub-

tropical region regularly receives summer storms and heavy 

rains which carry environmental pollutants (grease, oils, dust, 

leaves and rubbish) as well as run-off motor oils from highways 

constructed with deliberate slopes to prevent flooding.

The region has been experiencing unusual foaming events 

on the coastal line during the summer seasons over the past 

few years (Figure 1). Foam forming actinobacteria have been 

identified as a problem in activated sludge plants for several 

decades 5; they are classified in the genera Corynebacterium, 

Dietzia, Gordonia, Mycobacterium, Nocardia, Rhodococcus, 

Skermania, Tsukamurella and Williamsia 6-8.    In line with these 

reported observations involvement of these genera with foam 

production in the regional coastline is being investigated.

Culture of foam samples collected along the coastal beaches 

onto selective agar 9 revealed the presence of such taxa at the 

University of the Sunshine Coast (USC). Selected species, when 

tested in the laboratory in simulated run-off motor oil and 

sterilised sea water, successfully recreated the foaming event. 

When raw sewage was added to the samples, the foaming event 

became even more intensified (Figures 2a and b).

16s rDNA sequencing results obtained from two foam-causing 

isolates revealed that the species belonged to the genus 

Saccharothrix (Figure 3) previously reported to be present in 

the Australian environment (e.g. Saccharothrix australiensis 10). 

These organisms can easily spread into the sea environments via 

wind and coastal pounding with high waves, and survive at the 

oil-water interface.

Although species of this genus have not been reported as disease 

causing agents as yet, considering that some of the species 

of this genus were transferred into this taxon from the genus 

Nocardia 11, their association with the foams and associated 

Figure 1. Example of the foam encountered on the beaches of the Sunshine Coast following storms and heavy rains in summer 
seasons.
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Figure 4. Local surfers covered with the foam.

Figure 2. Foam created under laboratory conditions using sea 
water, the Saccharothrix isolate USC-10013 and (a) motor oil 
(b) motor oil+sewage.

(a) (b)

Figure 3. Phylogenetic tree of 16S rRNA gene sequences 
obtained from two of the foam isolates, compared against 
sequences obtained from public databases. The scale bar 
represents 1% sequence divergence. GenBank accession 
numbers of reference sequences are presented.

0.01

Saccharothrix australiensis [AF114803]
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Actinosynnema mirum [D85475]

Asiosporangium albidum [AB006176]

Lentzea longissima [AF521642]

bio-aerosols might require attention to determine whether they 

would constitute a public health risk to swimmers (Figure 4). 

Sequencing of the remaining isolates is underway in the USC 

laboratory and the outcomes will be communicated to the health 

authorities in the region.
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Contributions listing relevant meetings are welcome. Please send to: editor@theasm.com.au

14 May 2008 
Food Science Australia, Brisbane, QLD
Food Microbiology Seminar Series: 
Tales from the Green Book 
Julian Cox (UNSW) on Ch.21 – Burkholderi

Sofroni Eglezos, Series Co-ordinator & ASM Food Micro SIG 
Tel: (07) 3848 3622  Email: sofroni@eml.com.au

1-5 June 2008 
Boston, MA, USA
American Society for Microbiology: 108th General Meeting

Web: www.asm.org

2-5 July 2008 
Hilton on the Park, Melbourne, VIC
25th NRL Workshop on Serology

Director: A/Prof Elizabeth M Dax / Workshop Secretariat: Linda Tracey
Tel: (03) 9418 1117  Web: www.nrl.gov.au

6-10 July 2008 
Melbourne Convention Centre, VIC
ASM 2008 Melbourne: Australia’s premier microbiology 
scientific meeting & exhibition for 2008!

Chair: Sue Cornish
Conference Management: Australian Society for Microbiology
Janette Sofronidis, Conference Manager
Tel: (03) 9867 8699   Email: janette@theasm.com.au 
Web: www.asm2008.org
Confirmed speakers include: Laureate Professor Peter C Doherty, 
Prof Jay Hinton, Dr Gopinath Balakrish Nair, Dr Liliane Grangeot-
Keros, Prof Terri Camesano, Ms Lynne Garcia, Prof Malic Peiris, 
Prof Stephen Goff, Prof Craig Roy, Prof Tony Pugsley, Prof Alan 
Cowman (Rubbo Orator).

16 July 2008 
Food Science Australia, Brisbane, QLD
Food Microbiology Seminar Series: 
Tales from the Green Book 
Dianne Davos (IMVS) on Ch.8 – Salmonella

For contact see 14 May above

21-24 July 2008 
Sydney Exhibition & Convention Centre 
Darling Harbour, Sydney, NSW
41st Annual AIFST Convention in co-location with FoodPro

Contact: Julie Bennett, Email: julie@foodaust.com.au
Mel Malloch, Email: mel@foodaust.com.au
Tel: (02) 8399 3996   Fax: (02) 8399 3997
Web: www.aifst.asn.au

7-22 August 2008 
Cairns Convention Centre, Cairns, QLD
ISME12: Microbial Diversity – Sustaining the Blue Planet

Email: blackall@awmc.uq.edu.au 
Web: http://www.microbes.org/symposia_future.asp

24 August – 1 September 2008 
Inter-University Centre, Dubrovnik, Croatia
John Innes/Rudjer Boškovi Summer Schools in Applied 
Molecular Microbiology: Microbial Secondary Metabolites: 
Genomes, Signals and Communities

Applications from PhD students and post-doctoral scientists are 
now welcome. Co-directors: David Hopwood, John Innes Centre, 
Norwich, UK & Julian Davies, University of British Columbia, 
Vancouver, Canada. Local organiser: Duška Vujaklija, Rudjer Boškovi 
Institute, Zagreb, Croatia
Web: www.jic.ac.uk/science/molmicro/summerschool2008/index.htm

7-10 September 2008 
Cairns Convention Centre, Cairns, QLD
13th International Symposium on Staphylococci and 
Staphylococcal Infections

Conference Chair: Graeme Nimmo
Email: isssi2008@icms.com.au
Web: www.isssi2008.com
Hosted by Australian Society for Antimicrobials with collaboration 
from ASM

10 September 2008 
Food Science Australia, Brisbane, QLD
Food Microbiology Seminar Series: 
Tales from the Green Book 
Peter Sutherland (NSW-FA) on Ch.13 – Listeria

For contact see 14 May above

12-13 September 2008 
Crowne Plaza Hotel, Alice Springs, NT
Tri-State 2008

Conference Management: Australian Society for Microbiology
Tel: (03) 9867 8699
Web: www.tristate2008.org

19-23 October 2008 
Biblioteca Sarmiento, Centro Cívico, Bariloche City, 
Argentina (in front of the wonderful Nauel Huapi Lake)
15th International Meeting on Frankia and Actinorhizal Plants

Enquiries: Luis Wall & Eugenia Chaia, University of Quilmes, Bernal, 
Argentina & CRUB University of Comahue, Bariloche, Argentina
Email: lgwall@unq.edu.ar

12 November 2008 
Food Science Australia, Brisbane, QLD
Food Microbiology Seminar Series: 
Tales from the Green Book 
Gary Grohman (Enviro Path) on Ch.22 – Viruses

For contact see 14 May above

2009
6-10 July 2009 
Perth Convention Centre WA
ASM2009 Perth – 50th Golden Jubilee Year!

Chair: Rod Bowman
Scientific Program Chair: Harry Sakellaris

2010
4-8 July 2010 
Darling Harbour Convention Centre, Sydney, NSW
Overlapping with the 10th International Symposium on the 
Genetics of Industrial Microorganisms

Chair: Ian Macreadie

What’s On
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Division 2
Virology

Division 3
AquaSIG – Water Microbiology 
Mr Simon Rockliff 
ACT Health 
ACT Government Analytical Laboratories 
Micro Section, Locked Bag 5, 
Western Creek ACT 2611 
Tel: (02) 6205 8701 Fax: (02) 6205 8703 
Email: simon.rockliff@act.gov.au

Computers 
Mr Paul Hakendorf 
Flinders Medical Centre 
Clinical Epidemiology & Health Outcomes 
Unit, Bedford Park SA 5042 
Tel: (08) 8204 3950 Ext 4451 
Email: paul.hakendorf@fmc.sa.gov.au

Cosmetics & Pharmaceuticals 
Dr Paul Priscott 
AMS Laboratories Pty Ltd   
8 Rachael Close 
Silverwater  NSW  2128 
Tel: (02) 9704 2300 
Mobile: 0414 772 096 
Fax: (02) 9737 9425 
Email: paul@amslabs.com.au

Culture Media 
Mr Peter Traynor 
Oxoid Australia Pty Limited 
20 Dalgleish Street, Thebarton SA 5031 
Tel: 1800 33 11 63 
Email: peter.traynor@oxoid.com.au

Education 
Dr Chris Burke 
Degree Coordinator 
National Centre for Marine Conservation 
and Resource Sustainability  
University of Tasmania 
Locked Bag 1370 Launceston 
Tasmania 7250 
Tel: (03) 6324 3806 
Fax: (03) 6324 3804 
Email: C.Burke@utas.edu.au

Food Microbiology 
Sofroni Eglezos 
Technical Manager 
EML Consulting Services Qld Pty Ltd 
1/148 Tennyson Memorial Avenue 
Tennyson QLD 4105 
Tel: (07) 3848 3622 
Fax: (07) 3392 8495 
Mobile: 0410 664 530 
Email: sofroni@eml.com.au 
Web: www.eml.com.au

Laboratory Management 
Captain Dennis Mok, MASM 
2nd Division, Randwick Barracks 
Randwick NSW 2031 
Email: convenorsig@gmail.com

Microbial Ecology 
Dr John Bowman 
University of Tasmania Antarctica CRC 
GPO Box 252-80, Hobart TAS 7001 
Tel: (03) 6226 2776 
Email: john.bowman@utas.edu.au

Probiotic & Enteric Microbial 
Diversity SIG 
Dr James Chin, NSW Agriculture 
PO Box 128, Glenfield NSW 2167 
Tel: (02) 4640 6359 
Email: james.chin@dpi.nsw.gov.au

Rapid Methods 
Vacant

Students 
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Division 4
Molecular Microbiology 
Dr Peter Lewis 
School of Environmental & Life Sciences 
University of Newcastle 
Callaghan NSW 2308 
Tel: (02) 4921 5701 
Fax: (02) 4921 6923 
Email: peter.lewis@newcastle.edu.au
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QE2 Medical Centre, SCGH 
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BioSafety 
Mr Lee Smythe, Supervising Scientist 
WHO/FAO/OIE Collaborating Centre 
for Reference & Research on Leptospirosis 
Queensland Health Scientific Services 
39 Kessels Rd, Coopers Plains QLD 4108 
Tel: (07) 3274 9064 Fax: (07) 3274 9175 
Email: Lee_Smythe@health.qld.gov.au

Clinical Microbiology 
Dr Stephen Graves 
Director of Microbiology 
Hunter Area Pathology Service (HAPS) 
John Hunter Hosp, Newcastle NSW 2300 
Tel: (02) 4921 4420 
Mobile: 0407 506 380 
Fax: (02) 4921 4440 
Email: stephen.graves@hnehealth.nsw.
gov.au

Ethics Committee 
Emeritus Prof Nancy Millis 
University of Melbourne 
School of Microbiology, Parkville VIC 3052 
Tel: (03) 9344 5707 
Email: jmjohn@unimelb.edu.au

National Scientific Advisory 
Committee 
Assoc Prof Liz Harry 
University of Technology Sydney 
Inst. for Biotech. of Infect. Diseases 
Broadway NSW 2007 
Tel: (02) 9514 4173 Fax: (02) 9514 4021 
Email: liz.harry@uts.edu.au

Publications/Editorial Board 
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CSIRO, Div Food Science & Technology 
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