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Charlie Barker MSc, Rodgers   
Understanding the sublethal effects of nitrate 
pollution on Upland bully (Gobiomorphus 
breviceps) in Canterbury, New Zealand   

Nitrate pollution is a pervasive threat affecting many freshwater 
ecosystems in New Zealand. Intensive agricultural activities in Canterbury 
have resulted in high levels of nitrate pollution reaching freshwater 
streams and rivers. Freshwater fish are especially vulnerable to nitrate 
pollution because nitrate continuously seeps into their bodies through 
their gills and reduces their ability to carry oxygen in their blood. The 
National Policy Statement for Freshwater Management (NPSFM) recently 
established a national bottom line of 2.4 mg NO3̄ – N/L (milligrams nitrate-
nitrogen per litre) allowed in rivers as a protective measure. However, 
these limits are primarily based on lethal toxicity tests, which overlook 
potential sub-lethal effects that can occur at much lower concentrations. 
To test the validity of the national bottom line, we investigated the sub-
lethal effects of nitrate pollution on the upland bully (G.breviceps), an 
endemic freshwater fish. By combining lab and field-based studies, we 
show how nitrate pollution affects growth, energy stores, metabolism, 
and tolerance to heat waves. The results of this study will better inform 
policy and regulation concerning nitrate pollution and thus aid in the 
conservation of our freshwater fish species and the health of our 
waterways. 
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Emily Beasley PhD, Flanagan   
An intergeneric comparative investigation into 
the courtship behaviour of two Stigmatopora 
species of pipefish   

Extravagant secondary sexual characteristics, such as ornamentation, are 
typically seen in male animals, but this pattern is reversed in rare instances. 
One group of fishes with many species displaying sex-role reversal are the 
Syngnathids (pipefish, seahorses, and seadragons). Male pipefish have 
evolved specialised structures to brood eggs. This means that all parental 
care falls to the male. With males as the choosy sex, some females 
in this family have developed ornamentation to compete intra- and 
intersexually. In this study, the courtship behaviour of two pipefish species 
(Stigmatopora nigra and Stigmatopora macropterygia) were compared to 
establish the differences in courtship rituals between congeneric species 
with varying levels of female ornamentation. Thus, we can begin to unpick 
the factors impacting mate choice. S. nigra displays high levels of sexual 
dimorphism, with females being larger and displaying a brightly coloured 
ornament used in courtship. Comparatively, both sexes of S. macropterygia 
are morphologically similar. Courtship displays have not yet been described 
in S. macropterygia and only recently in S. nigra; thus, characteristic 
behaviours of these species are largely unknown. To better understand the 
behaviour of these fish, videos from mesocosm experiments were scored 
by marking the behaviours occurring at set intervals to create activity 
budgets and describe courtship behaviours. For S. nigra, courtship displays 
were initiated by both sexes, with females displaying their ornament 
prominently. For S. macropterygia, courtship displays were subtle and 
consisted of only a male-female pair. The stark difference in the behaviour 
of these closely related species illuminates the behavioural variation in 
courtship rituals among sex-role reversed fish. 
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Greer Borthwick-Taylor MSc, Nelson   
Description of vibrational communication 
behaviour and dietary preferences in 
passionvine hoppers (Scolypopa australis)   

There is a growing demand for alternative pest management strategies in 
response to evidence of chemical pesticides' risks to human, ecological, 
and agricultural health. Many insect pests, especially hemipterans, utilise 
vibrational communication as a part of mating. Previous studies have 
successfully used vibrational mating disruption to reduce the reproductive 
success of some insect pests. Passionvine hoppers (S. australis) are 
invasive, polyphagous insects that cause $76.36 million annually in 
damages to kiwifruit in Aotearoa New Zealand. They thrive within pockets 
of bush surrounding orchards, can disperse long distances, and lay eggs 
that are immune to chemical pesticides. However, passionvine hoppers are 
known to use vibrational communication, and there is significant interest 
in developing communication-disruption pest control methods. A better 
comprehension of their natural history and vibrational communication 
behaviour is necessary to achieve this. I am using laser doppler vibrometry 
to i) describe the circadian patterns of vibrational communication 
behaviour of single males and females, and male-female pairs, and ii) 
describe the relationship between calling signal frequency and age in adult 
passionvine hoppers. This would build upon our current understanding of 
the calling behaviour of passionvine hoppers. Additionally, I am conducting 
cafeteria studies to investigate the dietary preferences of passionvine 
hoppers, as knowledge of which plants they are attracted to or deterred by 
could be used to help manage their populations around orchards.  
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Christopher Brown MSc, Stouffer   
Simplifying Lotka–Volterra interaction 
matrices by species grouping   

Population dynamics models are a powerful tool in community ecology. 
Still, the need to parameterise the interaction between every pair of 
species within a community has long made these models costly and 
difficult to fit. To reduce the number of parameters, species are often 
divided into groups using phylogenetic or functional groups, and species 
within a group are assumed to behave identically. These groups are usually 
defined a priori without testing the assumption of identical behaviour. In 
my research, I use model parsimony to find optimal species groupings a 
posteriori. I find evidence that grouping can improve the parsimony of 
species interaction models, but also observe that there is no single optimal 
grouping. Further, those groupings that did prove beneficial could not 
have been easily predicted from available species attributes, calling into 
question the prevailing method of a priori species grouping. Lastly, species 
did not group equivalently in their competitive effect and in their response 
to competition, invalidating a key assumption often made implicitly 
when defining species groupings. To conclude, I describe a method I 
am developing to quickly find parsimonious species groupings for large 
communities, intending to facilitate a more data-informed approach to 
grouping in species interaction models. 
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Katrin Clark MSc, Stott   
Antibiotic resistance associated with captive 
kiwi microbiomes   

Captive rearing has been crucial to the improvement of kiwi bird survival, 
mainly because it protects them from predation. However, aspects of this 
practice, such as exposure to people, may accentuate their vulnerability 
to infectious diseases. The common use of antibiotics to partially mitigate 
these effects raises the question of whether antibiotic resistance is 
currently prevalent in captive kiwi-associated bacteria. This research aimed 
to 1) analyse the degree of antibiotic resistance within sentinel species 
from captive kiwi gut microbiota, 2) determine the effects of treating 
kiwi chicks with antibiotics, and 3) identify the potential sources and 
vectors of antibiotic resistance genes. Faecal samples were collected from 
captive kiwi chicks and adults in addition to samples of various materials 
that the birds are exposed to. Samples were plated on selective media 
supplemented with antibiotics to measure the proportions of resistant 
bacteria. Multidrug resistance testing was used to select candidate 
strains for whole genome sequencing (WGS). Based on the WGS results, 
genes will be selected for real-time PCR of DNA extracted from samples 
to capture patterns related to the bacterial community. Results indicate 
that wild birds entering the kiwi enclosures have similar proportions of 
antibiotic-resistant bacteria to kiwi, suggesting that they may be spreading 
antibiotic resistance genes into the kiwi bird microbiome. The information 
generated by this research will contribute to our expanding knowledge 
of antibiotic resistance development and could be used to inform the 
treatment of kiwi diseases and best practices for kiwi husbandry.  
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Ken Clemente PhD, Thomsen   
High temperature frequently increases 
facilitation between aquatic foundation 
species: a global meta-analysis of interaction 
experiments between angiosperms, 
seaweeds, and bivalves   

Emerging data suggest that foundation species (FS) often co-occur, 
potentially inhibiting or facilitating one another and thereby causing 
indirect, cascading effects on surrounding communities. With global 
warming accelerating, it is important to understand how these interactions 
vary with temperature. Here I tested for impacts of commonly co-occurring 
aquatic FS, i.e., angiosperms, seaweeds, and bivalves on one another, 
using a global meta-analysis of manipulative interaction experiments 
from 144 papers. I calculated 2,161 (non-independent) Hedges’ g effect 
sizes, from 4,322 extracted performance-responses. Standard aggregation 
procedures generated 505 independent Hedges’ g, classified into 6 types 
of reciprocal impacts between FS. For each reciprocal impact, I also tested 
whether effect sizes were modified by organismal size, experimental 
methods, ambient temperature, experimental latitude, and species 
range. I found that (i) seaweeds had consistent negative impacts on 
angiosperms across responses and categorical predictors, (ii) angiosperms 
and bivalves generally had positive impacts on each other, (iii) bivalves 
positively affected seaweeds, and (iv) temperature positively affected 
effect sizes for bivalve interactions with other FS, whereas angiosperm-
seaweed interactions were not modified by ambient temperature. Despite 
variability in experimental and spatiotemporal conditions, stronger positive 
interactions at higher temperatures suggest that facilitation, particularly 
between bivalves and angiosperms, may become more important in a 
future warmer world. Furthermore, addressing identified research gaps, 
like the shortage of experiments from tropical and freshwater systems, will 
provide a broader understanding of FS interactions in the Anthropocene. 
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Alexandra Cox MSc, Meisrimler   
Understanding the pathogenicity of 
Phytophthora cinnamomi in New Zealand 
through genome annotation.   

The range of hosts infected by the fungi-like microorganism Phytophthora 
cinnamomi is one of the most extensive of all oomycetes. P. cinnamomi 
is the causative agent of multiple ‘die-back’ and ‘root-rot’ diseases, with 
symptoms including necrosis, wilting, and often the death of the host. 
The co-evolution of this endophyte with its host species, combined 
with its invasive nature, results in a devastatingly effective pathogen. P. 
cinnamomi is known to infect not only Aotearoa’s crop plants but is also a 
significant risk to our vulnerable native species. Although the exact role of 
this pathogen in the loss of native flora is unclear, P. cinnamomi infections 
have been found at sites of Kauri die-back. Therefore, understanding the 
evolution of P. cinnamomi is a critical piece of the conservation puzzle. 
Acquired, genetic adaptations to the P. cinnamomi effectome, a subsection 
of its proteome that consists of ‘effector proteins’, enable it to circumvent 
the plant immune system. The pathogen uses effector proteins during the 
infection process; therefore, they are under constant selective pressure to 
avoid triggering an immune response. Genomic data is vital to understand 
the evolution of P. cinnamomi, its effector proteins and how it interacts 
with multiple host species. Long-read sequencing data was used in 
reference-guided genome assemblies of ten Aotearoa isolates, originating 
from different host plants and soil. By annotating these isolates and 
their effectomes we can identify genes that contribute to P. cinnamomi’s 
pathogenicity. This project aims to help inform the development of 
countermeasures against P. cinnamomi. 
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Ben Crichton PhD, Schiel   
Fishery-induced shifts in kōkopu (Galaxias 
fasciatus) population dynamics   

Understanding the effects of the whitebait fishery on harvested species 
is vital to ensure a sustainable fishery that does not threaten the 
conservation of component species. We tested whether whitebaiting (the 
harvesting of post-larval migratory fish) influenced population dynamics of 
endemic banded kōkopu (G. fasciatus), giant kōkopu (Galaxias argenteus), 
and short jaw kōkopu (Galaxias postvectis). Using spotlighting, we sampled 
kōkopu populations bimonthly for two years across five fished and three 
unfished rivers on the West Coast. We measured fish lengths and weights 
and used capture-mark-recapture techniques to estimate the composite 
biomass, apparent survival, and relative growth rates of each kōkopu 
species. After controlling for the effects of local habitat characteristics, 
we found that unfished streams had greater biomass of small kōkopu (≤ 
90 mm), particularly during whitebait migrations, which were primarily 
composed of banded kōkopu. Despite the greater influx of post-larvae 
into unfished areas, there was no difference in the biomass of larger size 
classes (> 90 mm) between fished and unfished rivers, suggesting that 
whitebaiting does not cause recruitment limitation for kōkopu populations. 
However, fishing-induced shifts in density-dependent processes resulted 
in unfished populations having greater growth rates and large fish survival. 
Our findings show that whitebaiting influences kōkopu population 
dynamics by altering small fish densities but poses no threat to kōkopu 
population sustainability. We discuss the implications of habitat-regulated 
density-dependent processes for the conservation and management of 
threatened whitebait species. 
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Blake Elliot MSc, Meisrimler   
Using a microfluidic chip to observe stress 
responses in Arabidopsis thaliana roots   

Plants use signalling pathways to detect and respond to external stress. 
One of the earliest signals associated with stress adaptation is the increase 
of cytosolic Calcium ions (Ca2⁺). These ions are used to transmit signals 
between cells and throughout the plant. Calcium-binding proteins allow 
the translation of these signals into cellular responses associated with the 
plant’s adaptation. To observe Ca2⁺ ions within the plant during the early 
osmotic stress response, this research used a modified A. thaliana line, 
which expresses a fusion sensor protein consisting of a green fluorescent 
protein (GFP) and the calcium-binding protein calmodulin. A microfluidic 
system which involves growing A. thaliana roots into a transparent chip has 
been developed. This so-called RootChip allows for controlled treatment of 
the root with osmotic stress media. Roots were exposed to osmotic stress 
agent d-mannitol at varying concentrations, with stressors being applied 
at different ends of the root (root tip and maturation zone). During the 
treatment, calcium localization, quantity and root growth are observed, 
which will allow us to integrate root growth response, with osmotic stress 
and the induced cytosolic calcium influx in specific cell types. In-depth 
knowledge of plant stress responses could be useful for farming and 
horticulture practices, where drought stress is becoming a more pressing 
issue around the world. 
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David Ferguson MSc, Steven Gieseg   
ERK1/2 and MyD88 signalling in oxLDL-
induced cell death and oxidative stress in 
U937 cells   

Atherosclerosis is a multifactorial disease that is a serious cause of 
morbidity. Oxidized low-density lipoprotein (oxLDL) induced cell death 
of macrophages plays a major role in the formation of the necrotic core 
and subsequent plaque rupture in atherosclerosis, which can ultimately 
lead to thrombosis. This process is known to involve oxidative stress from 
exposure of cells to oxLDL causing NADPH oxidase (NOX) activation as a 
source of superoxide generation and subsequent oxidation and cell death. 
Extracellular regulated kinase 1/2 (ERK1/2) has been shown to activate 
NOX through phosphorylation of p47phox and p67phox. Previous research 
has suggested the involvement of the scavenger receptors known as toll-
like receptors in the activation of ERK1/2 and NOX complexes.  

The objective of our study was to investigate the biochemistry of oxLDL-
induced death in the U937 monocyte-like cell model which involved 
investigating the receptors and pathways that could be involved. Inhibition 
of the toll-like receptor adaptor MyD88 was carried out and cell death 
was quantified using propidium iodide fluorescence by flow cytometry. 
Results showed no reduction in cell death when MyD88 was inhibited. 
The production of superoxide after oxLDL treatment was investigated to 
determine ERK's involvement. Inhibition of ERK1/2 almost completely 
abrogated superoxide generation in oxLDL-treated U937 cells as measured 
by a dihydroethidium assay – suggesting its key role in oxidative stress 
and cell death. Pre-treatment with the antioxidant 7,8-dihydroneopterin 
also reduced superoxide production in U937 cells treated with oxLDL. 
Interestingly after the removal of 7,8-dihydroneopterin this effect was still 
observed possibly suggesting a long-lasting protective effect.  
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Chavvah Freeman MSc, Pelser   
Banking with Banks Peninsula: a seed bank 
strategy for the wider Christchurch area   

With the continuous threats of global change drivers, it may not be 
sufficient to rely solely on conservation in the natural world to protect 
our threatened species. Ex situ conservation, such as seed banking, 
can provide a safe place to store genetic material outside of the natural 
habitat. Therefore, this exploratory study will determine the best practice 
approaches to develop a local seed bank at Christchurch Botanic Gardens. 
This project fits within the Christchurch Botanic Gardens’ strategy to 
further develop their science education and community engagement 
and outreach, as well as enhance conservation efforts in the Christchurch 
City Council region. Three methods were used to gather information for 
this purpose: literature reviews, site visits, and a sociology mixed method 
model approach that included interviews and a survey. In this presentation, 
I will discuss the interviewing phase of my study. The interview transcripts 
were analysed for key words that could be developed into concepts 
based on the broader context of the interview and the background of the 
participant. These were referred to as “codes.” The individual codes were 
then grouped with related codes to identify underlying themes. By looking 
at how many codes were included in each theme, we were able to select 
the dominant themes that we would explore further with a survey. I will 
provide some examples of the dominant themes that emerged and show 
how these were incorporated into the survey. 
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Ben Gibbons MSc, Pelser   
Seeking alleles from lost populations of the 
rare Canterbury endemic Veronica armstrongii   

Anthropogenic change and habitat loss lead to population declines, 
particularly in rare species. Studies in conservation genetics can provide 
additional information that can improve ongoing conservation efforts. 
Veronica armstrongii is a nationally endangered shrub that is endemic 
to Canterbury and a nationally critical habitat, leached terraces. V. 
armstrongii has two remaining wild populations. Enys reserve at Castle 
Hill is the smaller of two stemming originally from only six individuals. 
The other larger population, Mt. White, is under pressure from grazing 
and land use change. There are some ongoing conservation efforts of 
pest control and weed removal but V. armstrongii wild populations are 
still threatened. With the aid of genomics in the form of genotyping by 
sequencing (GBS), we can learn about the standing genetic diversity and 
patterns of genetic connectivity between the wild populations. This will 
provide the best understanding of the species to date to help inform the 
conservation management of V. armstrongii. In my presentation, I will 
introduce the two wild populations and the challenges that they face, 
fieldwork and sampling strategy, interesting field discoveries, and the 
extent of my lab work. Lastly, I will cover what I plan to do with my data for 
both the genomic and ecological sides of my study. 
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Shelby Gray MSc, Morris   
Understanding the mechanism of oxidation 
triggered p16INK4a fibril formation through 
cancer-associated mutations   

p16INK4a is a tumour suppressor protein that regulates cell cycle 
progression by binding to and inhibiting the cyclin-dependent kinases 4 
and 6 (CDK4/6). It is described as a tumour suppressor as it induces cell 
cycle arrest and senescence in response to oncogenic transformation and 
it is therefore frequently lost in cancer. p16 is a 16 kDa protein comprised 
of four ankyrin repeats joined by three loop regions. In loop 2 there is 
a single cysteine residue located on the surface facing away from the 
CDK4/6 binding site, so it is fully solvent-accessible. Recently our group has 
discovered that this single cysteine in p16 can undergo oxidation under 
relatively mild oxidizing conditions which leads to disulfide-dependent 
homo-dimerization and subsequent structural rearrangement into amyloid 
fibrils. In this amyloid fibril state, p16 is unable to perform its function 
as a CDK4/6 inhibitor. To further understand the mechanism of p16 
amyloid fibril formation, and to gain a better understanding of how p16 
is inactivated in cancer, we have screened single residue mutations from 
cancer. These p16 variants have been characterised using thioflavin T 
assays, SDS-PAGE analysis of dimerization, electron microscopy and nuclear 
magnetic resonance spectroscopy. Interestingly, some of these mutations 
result in a significant increase in the rate of dimer and/or fibril formation. 
Overall, our analysis will determine key residues involved in p16 dimer 
and amyloid fibril formation, leading to a greater understanding of the 
mechanism by which these aggregate species form. 
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Emilie Hamzah BSc(Hons), Morris   
Amyloid fibril formation of the human tumour 
suppressor protein p18   

Tumour suppressors are proteins that are critical in preventing the 
development of cancers. They protect the cell by blocking cell division 
and cell growth, and they are therefore frequently mutated in all types 
of cancers. One important family of tumour suppressors is the INK4 
inhibitors. p18INK4c is a tumour suppressor protein of the INK4 family 
that is associated with many lethal blood and brain cancers. p18INK4c 
specifically inhibits cyclin-dependent kinase (CDK) 4/6-cyclin-D complexes 
at the G1 to S phase transition to arrest cell division. We have discovered 
that under oxidizing conditions at physiological pH, p18INK4c can undergo 
homo-dimerization by the formation of a disulfide bridge via its cysteine 
amino acid (C141). p18INK4c is an all α-helical protein, however, upon 
cysteine-dependent dimerization, p18INK4c can undergo structural 
changes into amyloid fibrils with an underlying cross β-sheet structure. 
Amyloid fibrils are a specific kind of protein aggregate that is most often 
associated with neurodegenerative diseases, and this is one of the first 
known cases of a cancer-related protein that can form amyloid fibrils. 
We have used established techniques to investigate the amyloid fibril 
formation under oxidizing conditions. This structural transition has 
been characterized using thioflavin-T fluorescence assays, negative-
stain transmission electron microscopy, circular dichroism spectroscopy, 
gel electrophoresis, differential scanning fluorimetry & size exclusion 
chromatography. This novel thiol-based oxidant-driven amyloid fibril 
formation of p18INK4c introduces a new concept to tumour biology, 
establishing the importance of amyloid fibril formation in the INK4 family 
of tumour suppressors.  
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Elysia Harcombe MSc, Warburton   
Characterising drying and the response of 
freshwater macroinvertebrates   

Droughts are forecast to become more frequent and intense due to a 
combination of climatic change and water resource over-allocation. This 
has major implications for freshwater organisms as their habitat size 
shrinks and abiotic stress intensifies, thereby increasing the intensity of 
biotic interactions. Additionally, understanding processes that structure 
drying communities is important for predicting the effects of climatic 
change and managing freshwater resource use. However, little is known 
about the mechanisms that shape drying streams and how biota respond. 
We aimed to untangle the role of some of these mechanisms, focusing on 
freshwater macroinvertebrates. The key drivers we investigated included 
abiotic stress, the organisms already present in the stream and its history, 
macroinvertebrate drift and life history trade-offs. We analysed data 
from space-for-time surveys of drying streams in Arthur’s Pass, sampling 
several sites along a gradient of drying. At each site, data was collected 
on the stream’s abiotic conditions, macroinvertebrate communities 
and macroinvertebrate drift. We show that abiotic stress from multiple 
variables increases with drying and is associated with changes in the 
macroinvertebrate communities present. Additionally, invertebrate drift 
and their life histories change as drying intensifies. This suggests the 
mechanisms driving invertebrate responses to drying may include a mix 
of deterministic factors, such as abiotic stress and species’ interactions, as 
well as mass effects and patch dynamics from macroinvertebrate drift and 
life history trade-offs. 
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Holly Harris PhD, McIntosh   
Braided river food webs and trophic dynamics 
across a complex landscape   

Food webs and food-web structures can give indications of ecosystem 
stability. For example, variation in resource pathways could potentially 
dampen interactions that would otherwise destabilise populations. 
Moreover, connections by mobile predators may alter food webs and 
integrate resources from a wider, more complex landscape. Riverine 
systems such as braided rivers often have spatially separate habitats which 
are connected by predators like birds and fish, creating more stable food 
web structures at aggregate scales. Thus, we expect major channels of a 
braided river to have food webs with low resource breadth and smaller 
niche space than food webs in the surrounding lateral channels due to 
disturbance and limited productivity. We expect these food webs will 
form a meta-food web where the total niche space and resource breadth 
is larger. To test this, we applied stable isotope analysis to a braided river 
system to investigate changes in food-web structure across a lateral 
braidplain, and how these food webs may be integrated by mobile 
consumers. Our results suggest that individual habitats have a smaller 
isotopic niche space than aggregated habitats, and mobile consumers 
can integrate these food webs. This allows opportunities for a more 
stable meta-food web through spatially varying resources and interaction 
strengths across the braidplain. This spatial variation and connectivity 
could be critical in braided rivers, which are significantly threatened natural 
ecosystems where bed shifts and flooding occur frequently. Habitats 
can be affected at different rates by flooding disturbance or removed 
completely by terrestrial plant invasions. 
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David Hera PhD, Dickie   
Within-species variation of functional traits in 
fungi, using New Zealand oyster mushrooms 
(Pleurotus spp.) as an exemplar   

Within-species variation plays an important role in evolution as a driver 
of natural selection. At the same time, this variation comes into play 
in artificial selection for breeding and food production. The extent of 
variation within rather than between species is still poorly understood 
in fungi. Unlike most research on animals and plants, many studies on 
fungi treat a single individual as representative of a species. Despite 
increasing research efforts in recent years to quantify intraspecific 
variation, there is still a lack of empirical data for many groups of fungi. 
Edible mushrooms are exciting model organisms to investigate because 
they experience both natural selection in the wild and artificial selection 
in cultivation. Production of edible mushrooms relies on trait variation in 
artificial selection, for example for enhanced yield performance. Oyster 
mushrooms (Pleurotus) are the second most cultivated mushrooms in 
the world, and in New Zealand, there are several species present both in 
the wild and in cultivation. To investigate the magnitude of intraspecific 
variation in fungi and how variation differs across functional traits (any 
features that affect the fitness of an organism), I have cultivated 106 
individual strains of five Pleurotus species in sawdust bags in a controlled 
environment and commenced a comparative analysis of interspecific 
and intraspecific variation for several traits. In this talk, I will describe 
how I have approached method development and tackled unexpected 
challenges. Then I will present and discuss preliminary results from my first 
experimental chapter. 
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Tessa Hiscox PhD, Heinemann   
Agrichemicals as non-antibiotic antibiotic 
resistance drivers in insect pollinators: what 
does it mean for biocontrol and disease?   

The purpose of this work is to help remove the causes or ameliorate 
the effects of climate change and biodiversity emergencies without 
exacerbating their impacts on food production. Pollinating insects such 
as bees play a central role in food production. They are threatened by 
industrialisation and intensification that causes more disease and habitat 
loss. Intensification results in more use of antimicrobial agents including 
veterinary medicines, agrichemicals, and fertilizers. These agents alter 
both pollinator microflora and ecology phenotypes. Following exposure to 
inputs such as herbicides, bacteria have different responses to antibiotics. 
Bees are exposed to both antimicrobial agents and herbicides through 
the treatment of hives or contamination of their food and water. Such 
exposures can change the fitness of the various species in the pollinator’s 
microbial ecosystem leading to an outgrowth of pathogens. I will 
investigate the phenotypic responses of bee microflora species to biocides. 
I hypothesise that routine use of agrichemicals in agricultural, industrial, 
and residential environments changes the susceptibility of pollinator 
microflora species to antimicrobial agents. I will focus on antimicrobial 
agents that these pollinators encounter as part of their normal roles, 
particularly from their diet of rongoā. This work has broader relevance for 
assessing the contribution of plant-produced antibiotics in pollinator diets 
and how these dietary inputs influence the ecology of the gut. How this 
ecology is influenced by the ubiquitous presence of herbicides, particularly 
their ability to modulate susceptibilities to dietary or exogenous 
antibiotics, is important to comprehensively protect insect pollinators. 
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Lucy Howell PhD, Flanagan   
Investigating non-invasive molecular methods 
to assess potential drivers of decline in the 
kororā/little blue penguin (Eudyptula minor) 
population at Pohatu, Horomaka (Banks 
Peninsula)   

Globally marine and terrestrial environments are under increasing 
anthropogenic threat. In Aotearoa, one family that exists at the boundary 
of these two environments is the Spheniscidae, our penguins. Seabirds 
are considered one of the most threatened groups of birds internationally, 
with penguins experiencing some of the greatest threats. Although 
Eudyptula is one of the most extensively studied penguin genera, most 
of the literature stems from Australia. Given the highly plastic ecology of 
kororā (E. minor, little blue penguin), Australian data is not necessarily 
applicable in an Aotearoa context. Understanding local causation factors 
requires the construction of baseline datasets to identify population 
trends and inform local management. This is important for the kororā of 
Horomaka/Banks Peninsula, which consists primarily of the unique white-
flippered morphotype. A recent survey across the Banks Peninsula by 
Pohatu Penguins indicates that numbers have declined since 2001, despite 
increased control of terrestrial predators. A population decline in kororā is 
not only a concern for the species but the local marine system. My primary 
aims for this study are two-fold: a) to investigate the population structure 
of Pohatu’s kororā, utilising non-invasive methods to maximise the 
output from current monitoring efforts, and b) to assess the diet across 
the Pohatu kororā colony and see if primary prey species are reflected 
in local species composition. By understanding regional threats and the 
evolutionary mechanisms they drive, we can estimate the potential effects 
of change in the Horomaka marine system and develop targeted threat 
mitigation steps. 
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Bonnie Humphrey PhD, Nelson   
Sustained attention in jumping spiders: I was 
gonna hunt some flies, until I got high   

Most animals, including humans, exhibit attentional decrements, which 
are a decline in performance to repeated external stimuli with time-on-
task. However, the mechanisms underpinning this behaviour are poorly 
understood. In humans, explanations often invoke high-level cognition, 
such as daydreaming; for invertebrates, explanations centre on a reduction 
of neural activity at the sensory periphery (habituation) without the 
need for central nervous system processing. Previous work with central 
nervous stimulants suggests that jumping spiders (Salticidae) may bridge 
these explanations, showing that their attentional decrement is centrally 
mediated. This implies that much of central perceptual processing is at 
a basal level, which challenges much of the established thinking in the 
human literature. To explore this further, I presented Trite planiceps 
with repetitive visual stimuli after being administered THC, a compound 
that has diverse central nervous system effects, water (control 1) and 
vehicle (control 2) droplets. Spiders were most responsive under the THC 
treatment. These results have led to a further inquiry into how they are 
affected by THC, as they do not possess cannabinoid receptors. I outline 
our genetic and pharmacological investigation and discuss what my results 
could mean for the implications of THC on attention.  
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Christa Isove MSc, Leung   
Using microbial inputs to reduce the use of 
nitrogen fertilizers while achieving high yield 
in perennial ryegrass   

One potential solution to reduce the use of nitrogen fertilizers is the use 
of effective microorganisms (EM). EM comprises lactic acid bacteria, 
photosynthetic bacteria, fermenting fungi, yeasts and actinomycetes 
that are responsible for the natural recycling of nutrients in the soil. 
This research aims to identify a microbial product that can produce 
high-quality yield with a low concentration of nitrogen fertilizer. Three 
microbial products from Nature Farm NZ were tested: EM Soil & Crop 
(EM S&C), EM Fertilizer Enhancer (EM FE), and EM Plant Stimulant + 
base (EM PS+base). EM S&C is comprised of microbial inoculant that 
increases beneficial soil microorganisms to enhance plant growth. EM FE 
enhances fertilizer efficacy by solubilizing the nutrient compounds that 
are readily available for plant absorption. EM PS+base is comprised of 
fulvic acid and fermentation extracts and is designed to promote plant 
growth and increase yield. The ryegrass yield was observed with the EM 
products at three different concentrations of urea fertilizer (50%, 75%, 
and 100%). Seeds of ryegrass were sown in potting mix in the glasshouse 
at 21°C and 12-hour lighting. Ryegrass was harvested after a month of 
treatment application and analysed for dry matter yield, which constitutes 
all the plant nutrients excluding moisture. The dry matter yield revealed 
a statistically significant difference between the treatments and increase 
with urea concentration. The pattern was consistent across the treatments 
with the highest yield produced by EM PS+base. 
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Olivia Janes MSc, Steeves   
Applying new tools to support the long-term 
recovery of a nationally critical shorebird, 
tchūriwat’ | tūturuatu | shore plover   

Conservation breeding programmes often rely on neutral diversity as a 
measure of genetic ‘health’. However, incorporating functional diversity, 
such as immune gene diversity, may better inform species recovery. For 
example, the nationally critical tchuriwat' | tūturuatu | shore plover 
(Thinornis novaeseelandiae) is a species whose recovery may be hampered 
by a lack of immune gene diversity. Unlike birds in the wild, captive birds 
are highly susceptible to avian pox infections and show poor immune 
response to vaccination. Here, we characterise toll-like receptor (TLR) 
diversity in relation to immune response in both the captive and wild 
populations. TLRs are a key part of recognition and activation pathways 
in the immune system. This research demonstrates the importance 
of functional diversity in the recovery of a nationally critical shorebird 
and is highly applicable to conservation breeding programmes of other 
threatened birds in Aotearoa New Zealand and beyond. 
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Martha Jolly PhD, McIntosh   
Isolation management to protect threatened 
fish species: a review of progress   

Fish invasions are a key driver of change in freshwater systems, impacting 
biodiversity and economies worldwide. The use of barriers to mitigate 
invasions, called isolation management, is increasingly being considered or 
implemented as a protection strategy. However, factors controlling success 
and any negative impacts of deliberate fragmentation such as stochastic 
extinction, extirpation through sink population formation, physical changes 
in habitats and prevention of native biota dispersal, are not well known. 
In Aotearoa New Zealand native non-migratory galaxiid fishes (NMG) are 
a group dominated by the risk of extinction. NMG continue to decline in 
density and range despite 30 years of evidence that introduced salmonids 
(trout) are a key factor in this trend. We conducted a qualitative review 
of barriers protecting NMG in the South Island of Aotearoa New Zealand, 
illustrating implementation with case studies. We found that barriers 
included natural features such as waterfalls and drying reaches, and 
engineered structures including concrete weirs, manipulated road culverts, 
and augmented bedrock falls. The occurrence of known vulnerable NMG 
populations was key in the placement of built barriers meaning that 
sites varied from coastal to headwater streams with differing gradients 
and riparian vegetation. The threat status of fish populations ranged 
from “declining" to “nationally critical”. Assessment of these barriers 
and fish populations allowed consideration of how aspects of habitat 
structure, metacommunities and life history traits might have affected 
the conservation outcome. Barriers had a large impact on dispersal but 
may allow NMG co-occurrence with trout and other invasive fish at 
low densities as sink populations, potentially reliant on a secure source 
population above the barrier. We suggest a framework where extinction 
risks of individual populations by both invasion and isolation will be useful. 
Finally, we identify key research needs, including viable population analysis 
for NMG and assessment of physical characteristics required of instream 
structures to prevent incursion by introduced salmonids. 
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Evan Kear MSc, Hendrickson   
Surfactant bioreporters: Investigating in-situ 
viscosin expression at single-cell levels   

The area occupied by epiphytic microbes on the leaf surface, termed 
the phyllosphere, plays a large role in plant processes. Phyllosphere 
influences can cause imbalances that lead to plant damage and impact 
the productivity of an ecosystem. Understanding what inhibits pathogens 
and promotes beneficial epiphytic interactions in the phyllosphere will 
allow new biocontrol tools to be developed that support plant health. 
It is unclear what traits enable microorganisms to establish on the leaf 
surface, allowing them to outcompete rivals and evade pathogens. One 
proposed fitness-enhancing trait is the ability to produce biosurfactants. 
Surfactants, surface-acting compounds, lower the surface tension at liquid 
interfaces and have been implicated in a range of biological processes 
such as plant leaf colonization, biofilm formation, microbial defence, 
predation, and pathogenicity. Fitness gains may be attributed to the 
increased cellular motility, larger dispersal ranges, higher diffusion rates 
and the faster dissolution of nutrients when surfactants are present. I will 
describe my progress in constructing and testing a set of novel fluorescent 
surfactant bioreporter (SBR) plasmids, designed to reveal the active 
expression of surfactant genes in pseudomonads by producing one of 
several destabilised fluorescent proteins. In live cells, these plasmids will 
deliver real-time measurable signals of surfactant expression at the single-
cell level. I will use the SBR plasmids to investigate two circumstances 
where single-cell responses are of interest: plant surfaces and protozoan 
predation. This approach will enable research into the expression dynamics 
of surfactants on the leaf surface and resolve how surfactant expression 
enables successful colonisation of the phyllosphere and resistance to 
protozoan predation. By investigating fundamental aspects of bacterial 
biosurfactant expression during surface colonisation we can increase our 
understanding of bacterial fitness in the phyllosphere.



29 @UCNZbiology #UCNZabc

Gabrielle Koerich PhD, Tonkin   
Forecasting the future of life in Antarctica   

Forecasting ecological responses to ongoing anthropogenic change 
are fundamental to guiding the effective protection of biodiversity in 
Antarctica. However, challenges hampering ecological forecasts elsewhere 
in the world are amplified in Antarctica, where existing biophysical data 
is sparse as a result of the logistical challenges of sampling in the region. 
As climate increasingly moves away from what species have historically 
experienced and novel biotic interactions become possible, models that 
explicitly incorporate ecological processes at relevant scales are necessary 
to improve long-term forecasts. Here, we illustrate how novel data 
capture technologies provide exciting opportunities to sample Antarctica's 
biodiversity at wider spatiotemporal scales. Data integration frameworks, 
such as point process and hierarchical models, can mitigate weaknesses in 
individual datasets, improving confidence in their predictions. Increasing 
process knowledge in models is imperative for achieving improved 
forecasts of Antarctica's biodiversity. Such predictions can be attained 
for data-limited species using hybrid modelling frameworks. Leveraging 
these state-of-the-art tools will help to overcome many of the data scarcity 
challenges presented by Antarctica’s remoteness, enabling more robust 
forecasts in both near- and long-term. 

 



30@UCNZbiology #UCNZabc

Siddhant Kumar PhD, Morris   
Study of molecular interactions of TREM2 in 
Alzheimer’s disease   

Globally, Alzheimer’s disease (AD) is the leading cause of dementia, 
inflicting an immense financial and emotional burden on the individual, 
their family, and society. The pathology of AD is characterised by 
extracellular aggregates of amyloid beta (Aβ) proteins (amyloid plaques) 
and intracellular aggregates of tau protein (neurofibrillary tangles). Of the 
myriad of genes, proteins and mutations, the triggering receptor expressed 
on myeloid cells-2 (TREM2) has emerged as a key protein for mediating 
inflammatory response in AD. Mutations in TREM2 have been linked to 
a threefold increase in the risk of AD, making it the second highest risk 
factor for AD. Among the multiple ligands of TREM2, its interactions with 
the Aβ are pivotal for understanding the microglial inflammatory response 
in AD. Individual interactions of TREM2 and Aβ with glycosaminoglycans 
have been reported to mediate the pathology of AD; however, no such 
study has been performed in which the interactions of all three molecules 
together have been studied. In this study, we propose to decipher the role 
of interactions of TREM2 and Aβ in the presence of glycosaminoglycans. 
This will provide a detailed molecular understanding of the key interactions 
of Aβ underlying AD, and pave way for the development of therapeutic 
strategies.  
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Rory Lennox MSc, Tonkin   
The combined effects of flood disturbance and 
introduced trout on population dynamics of 
native non-migratory galaxiids   

Flood disturbance and introduced species can interact to influence 
population dynamics of native freshwater fish. In New Zealand, non-
migratory galaxiids face pressure from introduced trout through 
interspecific competition and predation. Despite recent advances in 
literature exploring galaxiid-salmonid relationships, there is currently 
a lack of understanding of how these relationships will change in the 
future under increased flood conditions, as predicted by climate change. 
Following an extreme flood event in May 2021, we conducted a field 
survey across 12 sites in the Canterbury high country. Sites spanned a 
gradient of flood magnitude from most severe in the foothills of the 
Southern Alps to relatively undisturbed further inland. Using mark-
recapture techniques to monitor galaxiid growth rates along the 
disturbance gradient and different trout treatments, we investigated how 
populations of non-migratory galaxiids have recovered from the major 
flood disturbance and the role of trout in mediating those dynamics. Initial 
results suggest that native galaxiid populations displayed higher growth 
rates in sites with a low trout abundance, compared to sites with high trout 
abundance and trout-free sites. Additionally, we found an increase in the 
galaxiid growth rate with increasing flood event disturbance. These results 
suggest that in low numbers, trout may indirectly promote individual 
growth of native galaxiids by reducing intraspecific competition among 
galaxiids, and this may be mediated by flood magnitude. In summary, 
our results highlight that non-migratory galaxiid population dynamics 
result from a complex interplay between flood disturbance regimes and 
introduced trout densities, which presents a challenge for the conservation 
of these species under climate change. 
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Michael Maniel MSc, McIntosh   
Developing a Melanesian biomonitoring 
program using Banks Peninsula as a test 
system   

Assessments of the ecological state of freshwater ecosystems in Pacific 
Island countries are rare, particularly in the Melanesian region. Challenges 
include limited understanding of the taxonomy of Melanesian freshwater 
invertebrates and how such invertebrates might be used to measure 
stream health. For example, inadequate information exists on the 
invertebrate fauna of Vanuatu freshwaters. The objective of our research 
was to investigate the impacts of land use and riparian condition on 
freshwater health across a gradient of urban, mixed and forest streams 
to inform the development of a biomonitoring program for Vanuatu. We 
used Banks Peninsula as a testing ground and surveyed nine streams 
(three each in forest, urban, and mixed land use zones), sampling three 
sites per stream (upper, middle, and lower reaches) and measuring a 
range of stream health metrics. Our analysis shows that forested stream 
health was better because of lower temperature and conductivity, and 
more macroinvertebrate species than urban and mixed streams. There 
was a higher % EPT (a measure using mayflies, stoneflies, and caddisflies) 
at the downstream sites for all stream types, but forested streams had 
more EPT taxa compared to urban and mixed streams. Thus, land use 
changes impact freshwater health depending on longitudinal position and 
riparian condition and can be detected by general measures like % EPT. 
MCI scores, a more specific New Zealand metric, showed each riparian 
treatment also had significant effects on stream health, but such indices 
have not yet been developed for Pacific faunas. General health measures 
like % EPT will be more useful in Melanesian streams but will also depend 
on the distribution of sensitive taxa. Our literature review shows stoneflies 
are mostly absent and mayflies have a limited range in Melanesia, so 
health measures will need to use other sensitive taxa and  be verified by 
distributional surveys. 
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Inge Martens MSc, Osborne   
Can environmental DNA solve the braided 
river sampling conundrum to better inform 
management?   

Habitat heterogeneity is thought to be associated with biodiversity within 
ecosystems and across landscapes. However, we lack empirical data to 
support this assumption, mainly because of sampling challenges; some 
rivers are inaccessible and their wide and expansive beds, with many 
different habitats, means it has been impossible to get a physical sample 
that is representative of all the different terrestrial and aquatic habitats 
with conventional approaches. To overcome the logistical and technical 
challenges associated with a broad and representative sampling of braided 
rivers, here I employ a new molecular sampling technique, environmental 
DNA (eDNA). eDNA is an integrative tool that provides novel information 
on the terrestrial and aquatic diversity present in braided rivers. In contrast 
to conventional methods, eDNA can capture molecular information that 
accumulates many kilometres away from the sample source, integrating 
data across broad spatial scales. In this research, we are investigating 
if eDNA can be used as a biomonitoring tool in braided rivers to assess 
biodiversity across broader, often inaccessible, landscapes. Additionally, 
we are evaluating how river heterogeneity, from both natural and human-
driven sources, affects biodiversity in braided rivers. Preliminary data 
from this research indicates that eDNA has the potential to add valuable 
biodiversity information at the landscape scale, suggesting that eDNA 
could be an accurate and useful tool to sample these large, dynamic 
ecosystems. These findings can improve our understanding of the roles 
that heterogeneity and human-driven alterations play in shaping the 
biodiversity in braided rivers, ultimately guiding the conservation of these 
vulnerable habitats.  
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Brittney McLean MSc, Rodgers   
Physiological effects of nitrate pollution on 
southern Bell frog (Litoria raniformis) tadpoles   

Nitrate contamination of waterways is a growing problem in New Zealand, 
primarily due to agricultural fertiliser run-off. While we may associate 
polluted waterways with a lack of swimmable rivers during the summer 
months, nitrate pollution also causes an array of negative biological 
effects on organisms, including humans. Sensitive freshwater species 
may be affected at levels as low as 2 mg/L, twenty-five times lower than 
the current maximum acceptable levels in drinking water, 50 mg/L. At a 
physiological level, nitrate ions bind to haemoglobin, impairing its oxygen 
binding capacity and reducing the efficiency of oxygen delivery to tissues. 
Nitrate detoxification is also energetically expensive, leaving less available 
energy for important activities beyond basic metabolic processes, such 
as growth and reproduction. During my research, I reared Southern Bell 
frog (Litoria raniformis) tadpoles in three different concentrations of 
sodium nitrate, representing different levels of nitrate pollution. Tadpoles 
are particularly susceptible to the effects of nitrate pollution as they 
are completely reliant on the aquatic environment and take up nitrate 
ions passively via their gills. L. raniformis is an introduced species from 
Australia, where they are considered endangered in some states. Declines 
in the number and range of the closely related green and golden bell frog 
(L. aurea) have been linked to nitrate-based fertiliser run-off. I will discuss 
my findings with respect to changes in body length, specific growth rates, 
oxygen metabolism, and overall survival rates. 
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Christopher Meijer PhD, Schiel   
Where are the fish? An assessment of īnanga 
populations across the South Island’s lowland 
lakes.   

Across the southern hemisphere, galaxiid fishes provide many examples 
of adaptable life-histories, with partial/complete migration loss occurring 
within diadromous populations. Īnanga (Galaxias maculatus) is a 
widespread species with a normally migratory life-history, but non-
migratory populations have been established in lowland lakes of Australia, 
Chile, and Argentina. Non-migratory fish differ in morphology, reproductive 
fitness, and timing of life stages. Īnanga populations in NZ’s lowland lakes 
are poorly understood. We selected 14 lowland lakes/lagoons from the NZ 
Freshwater Fish Database and surveyed their tributaries for populations 
of lake-associated īnanga. As a proxy for relative fitness, we compared the 
length-to-weight relationships of lake-associated īnanga with ten migratory 
populations. Īnanga were found in tributaries of 4 of the 14 lakes and, 
despite the lack of larger īnanga, lake-associated īnanga were typically 
heavier than migratory īnanga at a given length, suggesting greater relative 
fitness. However, Te Waihora – Lake Ellesmere, previously considered to 
have robust īnanga populations, was an exception, with no small īnanga 
present and the remainder in poor condition; this lake is unlikely to 
support maturing īnanga. We conclude that īnanga persistence in NZ’s 
lowland lakes is inhibited by a combination of predation, recruitment 
failure, and lack of food and habitat resources. 
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Aaron Millar MSc, Hazel Chapman   
Erythranthe guttata in New Zealand: 
reproductive trait variation and nutrient 
responses in an invasive plant   

Invasive species are a growing threat, with introduced species now making 
up the majority of New Zealand’s flora. Evolutionary factors such as local 
adaptation and phenotypic plasticity shape the success of these invasive 
plants. More work is needed to understand how evolution affects plant 
traits, especially in waterway plants. An important species to study is 
Erythranthe guttata, a damaging weed rapidly spreading through New 
Zealand. My work on E. guttata involves investigating how evolution 
acts on reproductive traits, nutrient responses, and their interactions. 
Reproductive traits commonly change in invasive plants, including 
phenological shifts and increased self-pollination. Invasive plants are also 
strongly associated with high-nutrient areas and may perform poorly in 
less modified, low-nutrient environments. These factors can interact, such 
as excess nutrients removing trade-offs in reproduction. I have collected 
E. guttata samples from across Canterbury to investigate these dynamics. 
Common gardens with two different nutrient regimes are being used to 
characterise variation and plasticity in reproductive traits and the influence 
of nutrient excess. Glasshouse experiments with nutrient solutions will 
determine E. guttata’s growth and flowering responses to the exact 
levels of key nutrients in low and high-nutrient Canterbury waterways. 
Already, my work into potential pollinator shortages has found that E. 
guttata receive similar levels of pollinator visitation right to the fringes of 
its invasion. E. guttata is even pollinated by the native insects Leioproctus 
fulvescens and Melangyna novaezelandiae. This research will increase our 
understanding of how evolution and functional traits intersect in invasive 
plants. 
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Shinae Montie PhD, Thomsen   
Facilitation of marine epifauna during a 
simulated extreme marine heatwave   

Marine epifauna are ubiquitous and cryptic small invertebrates that often 
inhabit complex biogenic habitats like seaweed. Most epifauna have 
fast growth, high dispersal, and provide crucial links between primary 
producers and higher-order consumers like crabs, fish, and crayfish. 
However, little is known about how epifauna respond to unusually high 
temperatures during marine heatwaves despite their importance in marine 
ecosystems. Here we deployed 3D-printed seaweed mimics onto heated 
panels in Lyttelton harbour to test how an extreme heatwave affected the 
colonization of epifauna onto biogenic habitats. The mimics represented 
the different morphological complexities of the turfy-seaweed and the 
holdfasts of seven canopy-forming endemic, cosmopolitan or invasive 
kelps and fucoids. The experiment was repeated so we could test for the 
relative importance of extreme heatwave conditions (heating vs control), 
seasons (summer vs winter) and biogenic habitat complexity (low, mid, 
and high). We found that the diversity and abundance of epifauna were 
highest on heated panels during summer and on holdfasts with high 
morphological complexity. By contrast, epifauna were not affected by 
heatwave conditions during winter. These results suggest that epifauna are 
fast-colonizing organisms that are resilient to temperature increases but 
also that these communities are strongly controlled by season and habitat 
complexity. 
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Jayde Ngata MSc, Gieseg   
The effect of statin inhibition on interferon-
stimulated human peripheral blood 
mononuclear cells and carotid plaques  

Statins are a class of lipid-lowering medications prescribed to reduce 
the risk of plaque formation in the arteries. Statins also confer anti-
inflammatory benefits and may suppress the activation of immune 
cells, such as the macrophages and T-cells, that play an integral role 
in plaque formation. This research aims to show whether treating 
patients with statins inhibits macrophage immune cell activation 
by measuring neopterin release. Neopterin in urine and plasma is a 
marker of inflammation in many diseases and is the oxidised product of 
7,8-dihydroneopterin, a potent antioxidant and regulator of scavenger 
receptor CD36. Macrophages produce 7,8-dihydroneopterin in response 
to interferon gamma which is a key cytokine involved in generating a 
part of the inflammatory response. This research will investigate the 
effect of atorvastatin on the production of neopterin in peripheral 
blood mononuclear cells (PBMCs) cells and carotid artery samples. 
High-performance liquid chromatography will measure neopterin and 
7,8-dihydroneopterin levels in tissue cultures. So far, the research has 
characterized the effect of interferon on PBMCs and has optimized the 
methods for solubilizing atorvastatin in dimethyl sulfoxide (DMSO) for 
cell delivery. After testing the effect of atorvastatin on PBMCs and carotid 
artery samples, the research will progress to study statin regulation of 
the enzyme systems responding to the interferon. These results will allow 
the development of better cell culture-based model systems for studying 
cardiovascular diseases.  
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Callum Nicholls BSc(Hons), Pelser   
A morphological analysis of the two varieties 
of giant vegetable sheep (Haastia pulvinaris)   

Haastia, a genus in the Asteraceae (daisy) family, is endemic to the 
mountains of Te Waipounamu/the South Island of New Zealand. One 
of the three species in the genus, H. pulvinaris is commonly known as 
the ‘giant vegetable sheep’. Its name is given by its unique growth habit, 
forming large cushions of tightly packed leaves, covered in woolly hair. 
Currently, two varieties of the species are recognised, H. pulvinaris var. 
pulvinaris and H. pulvinaris var. minor, with sympatric distribution. Var. 
minor is distinguished from the cream-coloured var. pulvinaris by its 
smaller size, less dense tomentum and paler green colour. Unpublished 
work by M.J. Todd proposed an elevation of the two varieties to species 
level, based on morphological differences, including branchlet diameter, 
leaf dimensions and the presence of a tuft of cells on the apex of the var. 
minor style branch. This study aims to determine the taxonomic status 
of the two H. pulvinaris forms using morphological analysis. Preliminary 
results suggest diagnostically consistent differentiation in the presence or 
absence of the style tufts and in the length-to-width ratios of the leaves. 
Non-overlapping distributions of these traits would suggest an absence of 
gene flow between the two forms. This reproductive isolation would be 
consistent with the two forms being species under current approaches to 
species delimitation. Using these findings, species descriptions are being 
written and a map of the sample locations with accompanying data will be 
used to consider the degree of sympatry.  
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Peter Prendergast BSc(Hons), David Leung   
Investigation into the toxicity of lithium in 
plants   

Investigating the interaction between lithium (Li) and plants has never 
been more prevalent than it is today. This is attributed to an increased 
interest in renewable energy sources due to the surge in oil and gas 
prices, leading to an exponential increase in demand for Li-powered 
technologies and products. This increased demand means greater release 
of Li into the ecosystem and hence exposure to plant life. This is significant 
as Li is proven to be not essential for basal plant functions, highly toxic, 
and results in detrimental growth effects, with the exact mechanism 
of this toxicity remaining unclear. Plants have also shown attenuating 
capability to translocate and localise Li to different tissues in soil-based 
systems, however, information is limited with regards to soluble Li dosage 
responses in a controlled manner. This work aims to address these issues 
by investigating species-specific responses to controlled soluble dosages 
of Li across a range of species by measuring plant growth, survivability, 
tissue responses, oxidative markers, photosynthetic material, translocation 
and localisation of Li. The information produced will provide a Li-plant 
interaction framework that can contribute to the mitigation of Li-induced 
toxicity in plants, and aid future phytoremediation strategies to counter 
this looming threat of increased environmental exposure to Li. 
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Abigail Schwartfeger PhD, Morris   
Caspase-8 oxidation as a controller of cell 
death through the assembly of amyloid fibrils   

Caspases are cysteine-aspartic acid endopeptidases that are key regulators 
of programmed cell death. Cell death is essential both for maintaining 
healthy tissue as well as fighting infection and disease. One such caspase 
enzyme, called caspase-8, controls the entry of cells into apoptosis 
and necroptosis. We recently discovered a regulatory mechanism of 
caspase-8 that determines whether apoptosis or necroptosis occurs. 
In response to the oxidising species hypothiocyanous acid, which is 
produced by inflammatory cells, caspase-8 forms an inactive dimer. This 
allows the RIPK1 and -3 proteins to form a necrosome complex which 
triggers necroptosis. This mechanism is novel because there are no other 
known natural small molecules that can regulate caspase-8. However, 
the mechanism by which hypothiocyanous acid alters caspase-8 is yet 
to be elucidated. Preliminary data shows that oxidised caspase-8 forms 
thioflavin-T positive aggregates that appear as beta-amyloid fibrillar 
structures when visualised by negative-staining electron microscopy. 
Amyloid fibrils are a particular type of ordered protein aggregate which 
are known for their involvement in many neurodegenerative diseases. 
In some cases, these fibrils form to sequester the protein away and alter 
its function. Similarly, cells in the vicinity of inflammation may oxidise 
caspase 8 into amyloids to allow the cell to undergo necroptotic cell death. 
Understanding the amyloid fibril formation of this cell death regulator will 
not only illuminate an important regulatory mechanism but also provide 
insight into inflammatory diseases like inflammatory bowel disease and 
autoimmune lymphoproliferative syndrome. 
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Sarah Seeley MSc, Chapman   
Native pollinators in the Canterbury Port hills 
restoration plantings   

A key question in restoration ecology is to what extent native plantings 
restore native ecosystems. While there are currently over 3500 ecological 
restoration projects in New Zealand, their biodiversity outcomes have 
rarely been assessed. Where research has been undertaken, the focus 
has almost always been on native birds with other native taxa (ecosystem 
components) mostly ignored. One such important group are insect 
pollinators. Over the past 20 years, the Christchurch City Council has been 
working on regenerating native plantings within the Canterbury Port hills. 
These plantings are yet to be studied and the area provides a unique 
opportunity to look at the re-establishment of biodiversity in an urban 
adjacent ecosystem. New Zealand has a unique composition of insect 
pollinators, notably 32 species of endemic solitary bees, various Diptera 
including hoverflies and many true fly species as well as Lepidoptera. 
To what extent native pollinators can re-establish on native plantings is 
unknown. In this study I measured total insect pollinator diversity across 
19 native planting sites, differing in age and plant species composition. I 
used both observational monitoring and passive trapping techniques to 
assess pollinator composition. I have used network analysis to determine 
i) total pollinator composition across all sites, and the influence of ii) 
age of planting and iii) plant species composition on pollinator diversity. 
My network analyses will answer all three questions as well as illustrate 
competition between introduced and native pollinators. The outcomes of 
this research will help guide future restoration practices and biodiversity 
outcomes.  
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Jessica Stone MSc, Schiel   
The demography of early life histories of 
two marine taonga species in Kaikōura, New 
Zealand   

The 7.8 Mw Kaikōura earthquake resulted in the seismic uplift of over 
130 km of the coastline and consequently large losses of ecologically 
and culturally valued species, many of which have failed to even partially 
recover in the intervening 5 years. This research focuses on the early 
life stages of two taonga marine species: rimurapa/southern bull kelp 
(Durvillaea spp.) and black foot pāua/abalone (Haliotis iris). While pāua 
seem to have recovered relatively well from the earthquake, only remnant 
populations of bull kelp were left in many areas of the coastline, and 
recovery has been poor. This research aims to improve understanding of 
the factors influencing the recovery of these species. Bull kelp monitoring 
explored factors influencing recruitment. Results to date indicate 
differences in growth rates between sites are likely less of a feature of 
uplift, but more related to site differences. The relationship between 
juvenile abundance and distance may be modulated by canopy cover and 
juvenile size because new recruits undergo high mortality. The narrow 
tidal zone occupation and poor arrival of drift reproductive plants suggest 
that recolonisation via long-distance dispersal is a low-probability event 
and may be less significant than recovery through local dispersal from 
small adult patches. Experimental studies on pāua focus on the influence 
of substrate type, especially thin encrusting coralline algae and thin algal 
films, on juvenile settlement density, survival and growth. This research will 
help underpin the management and potential restoration of these affected 
species, which are key components of nearshore biodiversity. 
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Jovarn Sullivan BSc(Hons), Dobson   
Determining the structure and function of 
myrtle rust effector proteins   

Myrtle rust is caused by the invasive fungus Austropuccinia psidii, which is 
incredibly infectious and physically devastating to Myrtaceae plants. The 
disease was first detected in New Zealand in 2017 and continues to spread 
rapidly across the country. The presence of the disease in Australia has 
already caused major declines in Myrtaceae populations (e.g., eucalyptus) 
and now threatens New Zealand natives, including taonga species 
pōhutukawa, mānuka and rātā. Localized extinction of myrtle plants has 
already begun to occur in New Zealand. Transcriptomics by collaborators 
in Australia identified several proteins that are expressed in the early 
stages of A. psidii infection—a signature that they are important for the 
successful infection of plant cells. In other plant pathogens, these ‘effector 
proteins’ are known to manipulate the host plant immune system and steal 
the host’s nutrients. It is hypothesized that the identified A. psidii effector 
proteins have similar functions to other fungi effectors, however, their real 
functions are currently unknown. The aim of this research is to define the 
function of A. psidii effector proteins through structural and functional 
studies. Their structural determination will vastly improve our knowledge 
of the mechanisms of A. psidii infection and may uncover methods to 
interfere with their function, making their characterisation critical to New 
Zealand biosecurity. The outcome of this research will be integral for 
developing methods for controlling and potentially preventing disease. 
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Keith Thorburn BSc(Hons), Leung   
Characterisation of potato plants generated 
from in vitro selection under low-nitrogen 
supply   

Nitrogen is an essential nutrient for plant growth, necessary for the 
synthesis of nucleic acids, amino acids, and many plant processes including 
photosynthesis. Inorganic nitrogen fertilizer can improve plant growth 
and is thought to support the nutrition of over 3 billion people worldwide 
by improving plant yields. Easy access to cheap nitrogen fertilizer has led 
plant breeding efforts to focus on increasing growth and yield at high 
nitrogen levels. However, the production and use of nitrogen fertilizer 
has many externalities associated. Excess nitrogen applied can runoff into 
waterways and the production of nitrogen fertilizer accounts for 1% of the 
world’s GHG emissions. Additionally, current potato (Solanum tuberosum 
L.) cultivars are susceptible to nitrogen stress leading to leaf senescence 
which makes them vulnerable to zebra chip disease. This disease can cause 
large losses in processed potato products. Therefore, developing potato 
cultivars that use less nitrogen fertilizer and are less likely to suffer from 
zebra chip disease is of great importance. 80 lines have been generated 
from the potato cultivar ‘Iwa’ through in vitro selection on low-nitrogen 
media. My work has been to characterize some of these lines by looking at 
the morphological, physiological, and genetic traits. In vitro selected lines 
have been compared to the conventional ‘Iwa’ cultivar under high- and 
low-nitrogen conditions. We have assessed the ability of the new lines to 
be more nitrogen efficient, and resist stress responses under low-nitrogen 
conditions. 
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Coley Tosto PhD, Flanagan   
Why are males and females different, and 
why don’t we know: Tracking the evolution of 
sexual dimorphism in three congeneric species 
of pipefish   

Differences in traits between males and females (i.e., sexual dimorphisms) 
are widespread in the animal kingdom, and it was the prevalence of such 
variation within species that motivated Darwin to develop his theory of 
sexual selection. Many sexual dimorphisms arise through sex differences 
in gene expression. Sex-biased expression is one way that a single, shared 
genome can generate multiple, distinct phenotypes. Although many sexual 
dimorphisms are expected to result from sexual selection, and studies 
have invoked the possible role of sexual selection to explain sex-specific 
traits, the role of sexual selection in the evolution of sexually dimorphic 
gene expression remains difficult to differentiate from other forms of sex-
specific selection. To fully understand the evolution of sexual dimorphism 
and sex-biased gene expression, a holistic framework is required. This 
framework incorporates behavioural ecology and quantitative measures of 
sexual selection with developmental and genomic biology across multiple 
species. Additionally, to rigorously test existing hypotheses stemming from 
species of conventional sex roles, a sex-role-reversed species, in which 
the allocation of resources is inherently different, can be used. Pipefish, 
belonging to the family Syngnathidae, provide a useful model system for 
this holistic study as they are composed of closely related sex-role-reversed 
species that represent the continuum of sexual dimorphism. An ongoing 
investigation into three pipefish from the genus Syngnathus has already 
begun to highlight important variations in aspects such as behaviour, 
mating systems, sexual selection, and sex-biased gene expression, which 
allows us to begin resolving the factors underpinning one of Darwin’s 
greatest puzzles.  
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Hamish Trlin PhD, Dobson   
An examination of allergen expression in 
cultured mammalian cells   

Cell-based meats are a promising alternative to traditional meat products, 
with the potential to drastically reduce the footprint of the agriculture 
sector. By isolating and expanding muscle stem cells in vitro, cell cultivators 
may be able to harness the power of exponential growth to turn millions 
of stem cells into millions of tons of cell mass. While the products made 
from these cells will contain ‘real’ meat, the conditions in which the 
cells will have been grown will differ from those typically found in vivo. 
This difference is likely to have an impact on cell development, however, 
this has yet to be investigated. As such, we cannot yet be certain of the 
similarities between these cells and those in the actual animal muscle. My 
research aims to characterise differentiated muscle stem cells at levels of 
expansion, allowing comparisons to be drawn between the cultured cells 
and the tissue from which they were sourced. I will be focusing specifically 
on alterations to known and potential allergens. As the types of media 
used for cell expansion and differentiation can vary, I will also attempt 
to compare the impact of the different methods, focusing mainly on 
differentiation. I will be presenting the methods I plan to use to expand, 
differentiate, and characterise cultured cells, as well as how I plan to 
conduct comparisons and identify potential allergens.  
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Laura van Ginkel MSc, Tylianakis   
Using species functional traits to predict 
the impacts of climate change on plant 
communities   

Accelerated shifts in environmental conditions due to anthropogenic 
climate change pose a threat to native plant communities. As the means 
and ranges of environmental variables undergo directional shifts, we 
expect to also see associated shifts in the distribution of species. This 
could impact biodiversity and ecosystem functioning, and cause declines 
of vulnerable species. Predictions of the impact of climate change on 
community composition, which are both accurate and transferable, are 
lacking in the ecological domain. Therefore, ecologists are faced with 
developing a new model to understand and make predictions for each 
local community or species. At the rate of current species decline and 
ecological degradation, this could lead to the loss of species before we can 
study them. A step towards developing a unified framework for predicting 
ecological communities is the use of species functional traits to develop 
predictive models. Species functional traits, defined as characteristics 
which influence fitness by their direct impacts on performance measures 
of growth, reproduction, and survival, can be used to extrapolate between 
species when modelling species responses. This project will develop a 
Joint Species Distribution Model to model species’ joint responses to 
environmental changes, using species functional traits as predictors. This 
model will be tested for its ability to make useful predictions beyond 
our study area and to predict how New Zealand forest composition may 
shift under future climate change scenarios. By comparing predicted 
community compositions to current communities, we can infer the 
resistance of New Zealand native forests to climate change.  

 



49 @UCNZbiology #UCNZabc

Spencer Virgin PhD, Schiel   
Thermal heterogeneity and food availability 
drive seasonal limpet distributions on an 
earthquake-disturbed coastline  

Limpets are conspicuous and abundant inhabitants of most temperate 
rocky shores. However, little is known in New Zealand about their 
behavioural and physiological responses to thermal stress and food 
availability, which have become important since the 7.8 Mw Kaikōura 
earthquake uplifted 130 km of coastline, killing most limpets. To test 
how limpets responded behaviourally to thermal stress, we recorded the 
locations of tagged limpets on 18 boulders every 2-4 weeks over a year. 
Chlorophyll (a food source) was measured monthly for each compass 
direction (north, south, east, west) using concrete tiles. The temperature 
was measured every 10 minutes using biomimics (robolimpets) and 
HOBO pendant dataloggers. To test if limpets responded physiologically to 
thermal stress, we recorded i) in situ body temperatures and heart rates of 
limpets facing different directions on warm, sunny, days and ii) Heat shock 
protein 70 (HSP70) concentrations of limpets facing different directions 
at 3 sites in winter and summer. As thermal stress increased seasonally, 
limpets moved from hotter to cooler directions. Unsurprisingly, maximum 
heart rates were higher in limpets facing hot directions, but this did not 
translate into differences in HSP70 concentrations. Interestingly, HSP70 
concentrations were higher in early summer than late summer or winter, 
potentially reflecting the abrupt increase in temperature from spring to 
summer. Food availability was generally higher in winter than in summer, 
and lower in hotter than cooler directions. Coupled with performance 
models from previous work, these results allow us to determine how 
abrupt mortality events and increasing thermal stress affects limpet 
populations, with potentially cascading effects on intertidal communities. 
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Kate Watson BSc (Hons), Garrill  
Exploring the anti-cancer activity of combining 
repurposed drugs in a three-dimensional 
breast cancer model   

Breast cancer is a clinically challenging disease to treat, with an ever-
increasing demand to develop novel treatments able to overcome 
chemo-resistance. The ability to repurpose existing medication has shown 
potential merit in the breast cancer field with an iron-chelating agent 
deferasirox (DEF) and anti-malarial chloroquine (CHQ) showing promise. 
The combination of these medications has the potential to slow breast 
cancer tumour growth through inhibiting the uptake of iron, forcing the 
utilization of the backup pathway autophagy which can then be blocked. 
This takes advantage of the increased requirement for iron in cancer cells 
with DEF currently used in the treatment of iron overload conditions. This 
drug has unsurprisingly proven anti-cancer activity in a variety of cancers, 
with an ability to inhibit iron uptake and encourage transportation and 
excretion, however its effects are limited when utilised as a sole treatment. 
The method of breast cancer cells to utilise autophagy, where aged cellular 
constituents allow the creation of enough nutrients when suffering from 
iron deprivation, can then simultaneously be targeted. CHQ can therefore 
be useful by crossing the plasma membrane and becoming trapped 
inside the lysosome, raising the pH and causing proteases to malfunction 
which eventuates in cell death. Combining DEF and CHQ alongside known 
chemotherapeutics could enhance the anti-cancer effects and slow disease 
progression. The effects of these medications can be studied in a three-
dimensional (3D) culture which better mimics the physical and biochemical 
features represented in solid tumour masses. Combining and repurposing 
these drugs could help to fill the current shortage of anti-breast cancer 
medications.  
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Cassidy Weavers MSc, Stott   
Using a cell sorter to cultivate increasingly rare 
extremophiles from geothermal springs  

It is widely agreed that less than 1% of the world’s microbial diversity 
(bacteria and archaea) have been cultivated under laboratory conditions. 
Therefore, the ability to grow novel microorganisms, especially those that 
are useful in an industrial context, is highly desirable. Extremophiles are 
appropriate targets and are abundant and diverse in environments such 
as geothermal hot springs. In this research, I aim to develop a method to 
cultivate extremophiles using a fluorescence activated cell sorter (FACS). 
Initially, I will develop a FACS-based cultivation technique using local water 
samples to viably sort cells from the known mix of the Okeover Stream, 
before sorting these known targeted strains from the natural composition 
of the stream. Then I will use this method to isolate and culture rare 
extremophiles from hot springs in the Taupō volcanic zone. A key goal 
of the study is to use the FACS-based method developed here to isolate 
overlooked strains such as anaerobic bacteria. We propose that this 
method will help to increase the cultivability and molecular identification 
of novel bacterial strains from the environmental samples, in particular 
when used in combination with general lab cultivation techniques.  
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Diana Zhou MSc, Heather Hendrickson   
Sea to solution: The hunt for bacteriophages 
to treat Tenacibaculum maritimum on 
Chinook salmon in Aotearoa New Zealand 

Tenacibaculum maritimum is a gram-negative finfish pathogen causing a 
disease called tenacibaculosis. This disease manifests as skin lesions or tail 
rot. Recently in Aotearoa New Zealand, tenacibaculosis infections have 
increased in our Chinook salmon (Oncorhynchus tshawytscha) aquaculture 
industry.

In 2012, MPI described the loss in salmon farming during that year ‘to be 
a significant mortality event, with a high of approximately 25% mortality 
across all Marlborough salmon farms. Antibiotics are permitted in New 
Zealand, but their use is seen in the industry as a threat to our reputation 
as a high-quality and antibiotic-free product. In addition, pathogens with 
resistance to antibiotics have been observed in countries where these 
drugs are used as treatment for finfish infections. We are exploring the 
possibility of using bacteriophages, the viruses of bacteria, to eliminate or 
prevent infection in  

O. tshawytscha in the aquaculture industry. With an estimated >1031 
bacteriophages globally, bacteriophages are abundant. However, T. 
maritimum bacteriophages have not been discovered in Aotearoa New 
Zealand.  

I will describe my progress in developing the methods to discover 
bacteriophages to enrich T. maritimum bacteriophages from fish by-
products and seawater. I am currently working towards purifying and 
sequencing novel bacteriophages for this pathogen and have made 
progress in describing bacteriophage-binding protein domains in the 
structural proteins of the sequenced representatives.
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