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PhD Projects 2016 
 
C3 Research Program: Seafood Safety 
 
Project Supervisor: Associate Professor Shauna Murray 
Project Area: Molecular Ecology 
 

Desirable skills and qualifications of applicants: 

-  a first class honours or MSc degree, and/or published work or research experience.  
- a strong grounding in molecular genetic techniques, microbiology, phytoplankton research 

and/or chemistry is an advantage.  

Project Title: Molecular ecology of marine microbial eukaryotes 
 
Project description: 
Marine microbial eukaryotes are highly diverse and yet understudied, despite the fact that they 
provide approximately 20-40% of the earth’s oxygen through their photosynthesis.  Recently, newly 
developed next generation sequencing techniques have begun to be applied for the first time for 
investigating their diversity and molecular ecology in relation to environmental conditions. An on-
going project with BioPlatforms Australia will provide high temporal density phytoplankton samples 
from local sites to investigate the factors regulating their abundance and distribution, and how they 
are impacted by environmental disturbance. 
 
Using these techniques, the ecology of marine microbial eukaryotes from Sydney Harbour, coastal  
NSW and tropical and sub-tropical sites will be determined in relation to physical and biological 
features.  
This topic in the news: Sydney Harbour research receives funding boost 
 

 
 
 

Research outcomes and impact: 
This research will reveal new cryptic species of 
marine microbial eukaryotes and their 
ecosystem-wide impacts, and will lead to a 
greater understanding of marine ecosystem 
functioning, with management outcomes for 
the aquaculture and fishing industries.   

http://newsroom.uts.edu.au/news/2013/06/sydney-harbour-research-receives-funding-boost
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Project Title: The evolutionary ecology of shellfish biotoxins 
 
Project description: 
Harmful algal blooms occur when certain species of phytoplankton proliferate and produce toxins, 
with potentially severe impacts on humans, marine mammals, birds and other invertebrates. Until 
recently, it was not possible to investigate the genetic basis of phytoplankton toxins, as the genomes 
of the these organisms are amongst the largest of any eukaryote. Newly developed next generation 
sequencing techniques coupled with bioinformatics analyses have now led us for the first time to be 
able to investigate the genetic processes behind harmful algal blooms. 

This project will examine the evolutionary ecology of relevant genes involved in toxin production in 
species of the harmful dinoflagellate genera Alexandrium, Prorocentrum, Gambierdiscus and 
Ostreopsis. Their relative expression under relevant environmental conditions will be investigated in 
order to understand factors leading to shellfish toxicity in situ. Rapid genetic tools for toxin detection 
may be developed based on the outcomes of this study. 

This topic in the news: Shellfish toxin study reveals impact of warmer waters 
 

W a n t to k now  mo re 

 

 
 
For more information contact: 
A/P Shauna Murray Shauna.Murray@uts.edu.au 
C3 Seafood Safety Research Program 
 

 

 

 

 

 

 

 

Research outcomes and impact: 
This project will have a direct impact on helping 
sustain Australia’s valuable aquaculture industry. 
The successful candidate will be working at the 
forefront of marine toxin research in a supportive 
team led by world experts who collaborate with 
both government and industry 
 

http://newsroom.uts.edu.au/news/2015/06/shellfish-toxin-study-reveals-impact-warmer-waters
mailto:Shauna.Murray@uts.edu.au?subject=PhD%20Proects%202016%20Molecular%20Ecology
https://www.uts.edu.au/research-and-teaching/our-research/climate-change-cluster/research-groups/seafood-safety
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C3 Research Program: Coral Ecophysiology Processes 

Project Supervisor: Associate Professor David Suggett 

Project Area: Marine Primary Productivity 

 

Project Title: Improving predictions of marine primary productivity through data richness  

Background to project:  

Primary productivity by marine phytoplankton directly controls global climate, supports fisheries and 
is an indicator of marine ecosystem health. Successful management of the world’s marine ecosystems 
rests on improving the accuracy with which primary productivity is measured and monitored. Current 
remote sensing algorithms and biogeochemical models of primary productivity have been generated 
from relatively sparse data sets; ultimately the data-richness likely determines the accuracy of these 
algorithms and models. Bio-optical tools such as Fast Repetition Rate fluorometry measure primary 
productivity at unprecedented resolution (seconds) and thus may provide a new means to improve our 
understanding of, and capability to predict, marine primary productivity. This project will therefore 
consider how such high-resolution data could potentially improve accuracy of emerging primary 
productivity models, using past data collected throughout the world’s oceans but also new data sets 
specific to Australia’s coats and oceans.  

 

Desirable Skills: The student must have a first class Honours or MSc degree, and/or published work 
or research experience. Experience of working with large data sets is highly desirable whilst 
knowledge of marine bio-optics/primary productivity as well as a willingness to conduct field 
research would be an advantage. 

 

For more information contact Associate Professor David Suggett,  david.suggett@uts.edu.au 

  

Research outcomes and impact: 
This project will enable more accurate 
monitoring of the status of Australia’s 
marine systems to inform ocean resource 
management decisions in order to 
safeguard marine ecosystem health. 

 

mailto:david.suggett@uts.edu.au
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Supervisor: Associate Professor David Suggett  

Project Area: Coral Biology 

Project title: Environmental regulation of coral symbiont functional diversity 
 

Background to project:  

The ecological foundation of coral reefs rests upon the fragile symbiosis that exists between reef-
building corals and dinoflagellate microalga of the genus Symbiodinium. Genetic diversity 
(“speciation”) amongst this Symbiodinium is now known to be immense, and appears to be a major 
factor regulating the susceptibility of the host coral to stressors. How diversity of the key 
physiological traits defining ‘fitness’ map onto this genetic diversity remains unknown, confounding 
our ability to reconcile ecological patterns of Symbiodinium genetic diversity in nature. However, 
photosynthesis operates as both the engine of the reef but also the physiological bottleneck to 
stressors, and recent work form our laboratory has shown that Symbiodinium functional groups can be 
assigned according to expression of photosynthetic traits. How this new knowledge scales to carbon 
cycling and the benefit of different Symbiodinium genotypes to coral hosts is as yet unexplored. 
Therefore, this project will consider functional diversity of energy flow from light capture to biomass 
amongst genotypes to understand adaptive trade-offs between carbon incorporation and carbon release 
for Symbiodinium, and how host bio-optical properties fundamentally dictate the niche for different 
functional types.  

 

Desirable Skills: The student must have a first class Honours or MSc degree, and/or published work 
or research experience. Experience of examining microalgal photosynthesis and working with algal 
cultures is highly desirable whilst knowledge of bio-optics/molecular-based assays as well as a 
willingness to conduct field research would be an advantage. 

 

For more information contact Associate Professor David Suggett, david.suggett@uts.edu.au 

 

 

 

 

 

Research outcomes and impacts: 

This approach provides mechanistic 
insight into the processes that govern 
photosynthetic functional diversity and 
therefore “ground truth” bio-optical 
signatures of photosynthetic function that 
can potentially provide a new “real time” 
measure of reef health. 

 

mailto:david.suggett@uts.edu.au
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C3 Research Program: Remote Sensing 

Supervisor: Professor Alfredo Huete 
Desirable skills and qualifications: 
 

- coursework in remote sensing or geospatial sciences 
- coursework in biologic sciences  
- familiarity with coding 

Project Title: Tropical rainforest functioning and health; light and water limitations and climate 

Project Background: Tropical forests are a major component of global carbon and hydrological 
cycles and play an important role in the Earth’s climate system. In this project we use field 
measurements and satellite-based remote sensing to better understand the functioning of tropical 
forests and their interactions with climate (moisture & radiation), 
fire, air quality, and drought, under pristine and disturbed 
conditions.  Their seasonal responses to climate variations provide 
a first-order test on the future fate of rainforests in a changing 
climate.   

 

Project title: Remote sensing ecohealth and ecohydrology 
applications in urban and peri-urban environments 

Project Background: Urban environments are increasingly being 
recognised as unique ecosystems with important roles and 
applications in climate, regional carbon and water, and ecohealth 
studies.  In this project we investigate the interactions of climate 
and urban/peri-urban land cover change on air quality, allergenic 
pollen aerobiology; as well as the urban heat island effect, 
flooding, and ecohydrology of urban green areas.  

 

Project Title: Ecosystem resilience and phenology from space 

Project Background: Land and aquatic ecosystems show diverse seasonal and interannual responses 
to climate (radiation, temperature, and rainfall) and intrinsic biologic forcings.   Seasonal variations 
depict the integrated response to complex environmental changes; are highly sensitive to climate 
change, management practices, and pollutants; and in turn, influence local biogeochemical 
processes, productivity, and physiology. In this project, we explore ecosystem resilience through 
phenology- climate linkages using satellite datasets of optical, fluorescence, microwave, thermal, 
hyperspectral, and gravity. 

 

For further information contact Professor Alfredo Huete Alfredo.Huete@uts.edu.au 
 

 

mailto:Alfredo.Huete@uts.edu.au
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C3 Research Program: Algal Biosystems 
Supervisor: Professor Peter Ralph 

Research Theme: Algal Bio-Factories 

Project Background: 

UTS and GE Healthcare are working together to develop new eukaryotic expressions systems based 
on algae. To boost this program , particularly around the manipulation of algae for the expression of 
key components a range of PhD projects are available for supervision by C3, i3 and School of Life 
Sciences researchers. 

More details: GE Algal Bio-Factory Research program Detailed project descriptions are available to 
interested applicants Expressions of interest to C3admin@uts.edu.au 

Research Theme: Photobioreactor up-scaling 
Supervisors: Professor Peter Ralph, Dr Milan Szabo, Associate Professor 
David Suggett 

Project Background: 
Algae are the most promising long-term sustainable and cost-effective sources of biomass, oil for 
fuels, food, feed and active bio-products.  UTS Chief Investigators Peter Ralph, Milán Szabó and 
David Suggett will work with industry partner GE Healthcare to deliver a new, scalable photo-
bioreactor for the large scale axenic culture of microalgae. As an additional benefit the bioreactor is 
being developed to produce sufficient algae biomass to study a low abundance photosynthetic 
protein complex to advance knowledge of coral bleaching. Despite advances in understanding coral 
bleaching mechanisms and photo-protective responses in coral, to avoid bleaching, the biochemical 
features of key protein functions are poorly understood. 

Project Title: Characterisation of a novel scalable photo-bioreactor 

Project Title: Characterisation of the low-abundance of key protein complexes associated with   
                       coral bleaching 
 

  

 

 

For further information contact: Professor Peter Ralph, peter.ralph@uts.edu.au  

Research outcomes and 
impact: This ARC Linkage 
project will close the 
technology gap R&D in the 
emerging Australian algae 
biotechnology sector and 
help safeguard coral reefs 
from impact of global 
  

https://www.uts.edu.au/research-and-teaching/our-research/climate-change-cluster/research-opportunities/student-research/ge
mailto:C3admin@uts.edu.au?subject=GEAlgal%20Bio-Factory%20Research%20Projects%20[insert%20your%20name]
http://www.uts.edu.au/staff/peter.ralph
http://www.uts.edu.au/staff/milan.szabo
http://www.uts.edu.au/staff/david.suggett
mailto:peter.ralph@uts.edu.au
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C3 Research Program: Ocean Microbiology 

Supervisors: Dr Bonnie Laverock and Associate Professor Justin Seymour. 

Project title: Interactions between benthic primary producers and bacteria in DMS production in 
Australia’s coastal seas 

Project background: Dimethyl sulfoniopropionate (DMSP) is produced by several photosynthetic 
marine organisms including phytoplankton, for which it is thought to act as an osmoregulant, 
cryoprotectant and antioxidant. The bacterial degradation of DMSP by marine bacteria releases 
dimethyl sulphide (DMS), an important climate gas and the primary source of biological sulphur in 
the atmosphere. Interactions between marine bacteria and DMSP producers are therefore critical in 
determining the rates and amounts of DMS release from the marine environment.  

In the benthic realm, corals and macroalgae are known to produce large quantitates of DMSP, and 
can contribute significantly to the total DMS released from coastal zones. In Australia, coastal 
sediments support a diverse range of marine plants, which often form transitional habitats between 
terrestrial and reef ecosystems and perform key ecosystem functions such as nutrient filtration. 
However, little is known about the rates of bacterial DMSP degradation in these zones, nor how 
coastal DMSP/DMS cycling will be influenced by changing environmental conditions including 
eutrophication, hypoxia and rises in seawater temperature.  

This PhD project will involve the study of microbial interactions with benthic primary producers 
within the context of DMSP/DMS production and cycling, and will be conducted in coastal regions of 
NSW.  Analytical chemistry and molecular biological techniques will be coupled to examine 
DMS/DMSP production and consumption processes. 

Eligibility:  
- BSc Hons or MSc degree in Marine Biology, Microbial Ecology, Environmental Chemistry, 
Microbiology or related fields.  
- Experience in one or more of the following will be an advantage: molecular/microbial ecology, 
analytical chemistry, bioinformatics, marine biology/ecology, fieldwork including diving, laboratory 
based manipulation experiments (e.g. temperature, pH).  

Next steps: 
For more information, please contact Dr Bonnie Laverock (bonnie.laverock@uts.edu.au) with  

• Full CV, including names of three referees  

• One page summary of relevant research experience and how you contributed to the 
research 

 

 

 

 

http://www.uts.edu.au/staff/bonnie.laverock
https://www.uts.edu.au/staff/justin.seymour
mailto:bonnie.laverock@uts.edu.au
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Title: Sulphur and nitrogen coupling in phytoplankton stress management  

Supervisors: Dr Katherina Petrou & Associate Professor Justin Seymour 

 

Background: Dimethylsulfonpropionate (DMSP) is an important compound in marine microbial 
networks and the global sulphur cycle. It is produced by many phytoplankton species and can 
account for up to 10% of cellular carbon content, indicating a key role in phytoplankton physiology. 
Like sulphur, nitrogen is essential for cellular function and together, they form the building blocks for 
proteins. However, unlike sulphur, which is abundant in seawater, nitrogen limits productivity in vast 
areas of the worlds’ ocean. This limitation can induce physiological stress in phytoplankton which 
has been shown to increase DMSP production and alter phytoplankton exudates, influencing 
phytoplankton-bacterial interactions and nutrient cycling. 

Project description: In this project we will investigate how nitrogen limitation affects physiological 
condition and DMSP production in phytoplankton and explore how these changes influence 
microbial interactions. Using fluorometric, biochemical and spectroscopic techniques, we will 
examine DMSP in cellular processes and determine if DMSP production is coupled with nitrogen 
requirements. Additionally, using molecular tools, we will explore how changes in phytoplankton 
nutrient status influence their exudates and thus the marine bacterial community.  

Desirable skills and qualifications: Students interested in these projects will be required to have a 
first class honours or MSc degree, and/or published work or research experience. Experience in 
phytoplankton research, molecular and/or chemistry is an advantage.  

 

Funding:  ARC Discovery 

How to apply: Applications and enquires to Katherina Petrou (Katherina.Petrou@uts.edu.au)  

 

mailto:Katherina.Petrou@uts.edu.au

