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Introduction:

We are pleased to introduce the collected abstracts for the inaugural Department of
Biological Sciences PhD Conference Day. This is the first of an annual conference day where
PhD students will present their research to the Biological Sciences Department and any
other interested parties. It is intended to provide an opportunity for graduate students to
practice presentation of their research in a formal setting and to provide feed back on their
work. It also provides an opportunity for graduate students not based at the University of
Waikato Hamilton campus to meet and socialise with fellow graduate students and members
of the academic staff.

This volume is a pre-meeting compilation of abstracts. The contents have not been peer
reviewed by the conference organisers, but have been lightly edited for layout, style and
format. Otherwise they are printed as received from the authors. Your conference organisers
are Grant Tempero, Joanna McKenzie, Matthew Knox, Emma Littlejohn and Michael
Pingram. We wish you all an enjoyable and productive day.
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Title:

Author/s:

Abstract:

Remote sensing of lake water quality and temperature.

Mathew Allan®, David Hamilton®, Brendan Hicks', and Lars Brabyn2
Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

’Department of Geography, University of Waikato.

Remote sensing has the potential to monitor spatial variation in water quality
over large areas simultaneously. The main aim of may research is to develop
algorithms to determine chlorophyll a (chl a), coloured dissolved organic
matter (CDOM), suspended minerals (SM) and water temperature using
radiance values measured with various satellite platforms. In the Rotorua
lakes we have a unique opportunity to compare water quality estimates
produced by these models against extensive in situ data from various sources;
traditional physiochemical point samples, buoy data, biofish data and
modelling data. This will provide a comprehensive data set which will aid in
analytical algorithm development and evaluation of accuracy of derived
algorithms. The results of these algorithms will be compared to water quality
parameter predictions derived from 3D ecological modelling in order to
determine how well spatial variations in water quality are represented.



Title: Mapping freshwater vegetation along the large rivers and the lake margins
of the Waikato region using sub-pixel data processing approaches.

Author/s: Salman Ashraf*?, Lars Brabynl, Brendan Hicksz, David Hamilton?
!Department of Geography, University of Waikato.
’Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

Abstract: Freshwater environments in New Zealand provide a range of ecosystem
services and contain important biodiversity whose management require a
comprehensive inventory of the resource and cost-effective tools for regular
monitoring. Although high spatial resolution remotely sensed (RS) data that
have appropriate spectral characteristics can be used to map complex,
heterogeneous and extensive margins of natural water bodies, commonly
available RS data are acquired in a combination of high spectral, low spatial
resolution multispectral bands and a reciprocal characteristics panchromatic
band. Conventional per-pixel classification algorithms rely on spectral
response of vegetation types for its classification. RS data often take coverage
of more than one ground features within a pixel whose spectral response
does not represent any class of a land cover and yield limited success during
classification. Advanced sub-pixel classification approaches have successfully
identified specific features by un-mixing the percentages of the mixed
features but lack ability to geographically locate their positions. A high spatial
resolution panchromatic band of the RS data contains this vital information
however ; It’s merging with the multisp
the spectral infidelity. This study evaluates sub-pixel classification and spatial
resolution merging results of multi-sensor RS data to map freshwater habitats
of the Tongariro River delta and along the Waikato River within Hamilton city
limits.



Title: Song Dialect Function in the North Island Kokako.

Author/s: David Bradley and Joe Waas
Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

Abstract: Songbirds acquire their songs through conspecific imitation, often including
mistakes and innovations which result in song differences between
individuals and populations. Stable song dialects form as a consequence of
the accumulation of these differences both in space and time. My PhD thesis
investigates the role of dialects in the ecology of the North Island Kokako, an
endangered songbird endemic to New Zealand. In particular, | am interested
in how dialects impact upon social interactions between birds translocated
for conservation purposes. The main goals of my thesis are to: 1) Assess pair
formation decisions after recent and historic multi-dialect translocations, 2)
Examine territory settlement decisions of different dialect producing birds
following translocation, 3) Employ mixed-dialect song playback to determine
the relative roles of male and female duet contributions in territorial
interactions, and 4) To test the wuti
different dialects when translocating kokako. In this talk | will present results
from a recent radio-telemetry based experiment in which | investigated the
utility of multi-dialect song playback to deter excess dispersal following
translocation.



Title: Interactions between ship rats and house mice.

Author/s: Lucy Bridgeman' and Kim King2
Landcare Research, Private Bag 3127, Hamilton.
’Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

Abstract: Ship rats (Rattus rattus) and house mice (Mus musculus) apparently interact,
as field research has shown that rat removal increases mouse detections. This
may be due to increased mouse abundance through reproduction, or a
behaviour change causing greater contact with monitoring devices. To
investigate the second possibility, we carried out laboratory trials and a short
term rat suppression field experiment. In the laboratory, ship rats and mice
were brought into close (not direct) contact and their behaviour was videoed.
In a second laboratory experiment, mice could choose to forage within trays
containing seeds mixed with sand, either adjacent to or further from a caged
rat . The *‘giving up density’ (GUD) of
Ship rats showed aggressive behaviour toward mice such as lunging and
biting, and mice chose to forage in trays away from rats, at a less productive
rate. GUDs were also used to monitor foraging behaviour of mice before and
after rat suppression within native bush. Following rat suppression, mice did
not eat more seeds at trays they used previously. Instead, they visited
additional trays, indicating wider foraging. These results together support
that interference competition, or possibly predation by ship rats is probable.



Title:

Author/s:

Abstract:

The journey to the structure of the white clover apyrase.

Mathew Cumming?, Nick Roberts” and Vic Arcus’
! Department of Biological Sciences, University of Waikato.
2AgResearch Grasslands, Palmerston North.

The nucleotide triphosphate diphosphohydrolases (NTPDases) are a family of
enzymes that catalyse the hydrolysis of nucleotide tri- or/and diphosphates to
their respective nucleotide monophosphate and liberate inorganic phosphate
in a divalent metal ion dependent reaction. In white clover (Trifolium repens),
a member the NTPDase family has been shown to play a role in the nitrogen-
fixing symbiotic relationship between rhizobia and leguminous plants. This
presentation reveals the initial x-ray crystallographic structure of the white
clover NTPDase and focuses on a proposed possible catalytic function of the
enzyme.



Title: New Zealand seagrass in decline: assessing impacts of swan grazing and
anthropogenic contaminants.

Author/s Virginie Dos Santos™? and Conrad Pilditch®
!Department of Biological Sciences, University of Waikato.
’National Institute of Water and Atmospheric Research, Hamilton.

Abstract: Seagrasses are flowering plants that play an important role in the health of
New Zeal and’s est uar meaddows provide hdbigatrfdr o ur s .
many different species of marine life, including juvenile fish, but they also
stabilise sediments, cycle nutrients and pump oxygen into seawater and
sediments. Unfortunately Seagrass decline has occurred worldwide. In New
Zealand, many harbours have lost a substantial proportion of their seagrass
meadows. Globally, coastal sedimentation and eutrophication are considered
to be the main contributors to seagrass disappearance. However, in New
Zealand, there is concern that intensive grazing by flocks of black swans is
also an important factor in seagrass decline. This PhD project aims to (1)
qguantify black swan grazing pressure on seagrass meadows (2) investigate
relationships between contaminants (nutrients, fine sediments and
herbicides) and seagrass condition, and (3) determine how contaminant
exposure affects seagrass recovery following intensive swan grazing. Research
has been based in Tauranga and Aotea harbours.



Title:

Author/s:

Abstract:

The feasibility study of RNAi to knockdown of a major ruminant specific
milk allergen using a transgenic mouse model.

Md Anower Jabed™? Ric Broadhurst', Stefan Wagner!, Ryan Martinus?,
Goetz Laible’

1AgResearch Limited, Ruakura Research centre, Hamilton.

2 Department of Biological Sciences, University of Waikato.

Milk is the primary source of nutrients for newborn mammals before they are
able to digest other types of food. But beta-lactoglobulin (BLG) is a major
whey protein in the milk of dairy species, but is not present in human milk
and thought to be the main allergen in the milk of cows. RNA interference
(RNAI) is a post-transcriptional gene silencing mechanism mediated by
sequence specific miRNAs that provides new molecular tools to down
regulate the activity of specific genes. In this study, we have screened ten
miRNAs targeting the expression of BLG gene using a cell-based in vitro
assay. We identified four miRNAs which showed substantial BLG knockdown
activity in the range of 10-55%. We therefore constructed six tandem miRNA
constructs from these four miRNAs and assessed against BLG expression in
cell based in vitro approach. The results showed that the combination of two
miRNAs did not show increased knockdown efficiency compared to the single
miRNA constructs in the in vitro assay (P<0.05). Due to the most effective
suppression resulted by targeting two different regions of BLG gene, we
chose a tandem construct which achieved up to 65% knockdown in the in
vitro assay for the subsequent evaluation in transgenic mice. For the in vivo
study, the CMV promoter of the tandem miRNA construct was replaced with
the promoter of the mouse whey acid protein gene to direct the expression
of the BLG-specific miRNAs to the lactating mammary gland. The transgenic
mouse line generated with this tandem miRNA construct was then crossed
with a transgenic mouse line expressing ovine BLG to generate double
transgenic mice for assessing BLG knockdown in vivo. Analysis of the milk
proteins demonstrated miRNA-specific knockdown of BLG levels by 95% in
the milk of the double transgenic mice. This study validates the targeted
expression of miRNAs in the mammary gland as a promising approach to
knockdown allergenic proteins in milk.
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Title:

Author/s:

Abstract:

Resolving Lichen Relationships in the Ross Sea Region.

Tracey Jones, Dick Wilkins, Craig Cary, Allan Green and lan Hogg
Department of Biological Sciences, University of Waikato.

From where did lichens in the Ross Sea region, originate? The present
populations represent an increase since the last glacial maximum but it is not
clear, from where these populations came. Did they recolonise from outside
Antarctica or did they expand from small refugia where they had survived?
Lichens are a symbiosis between a fungus and a green alga or
cyanobacterium and the majority of the species in continental Antarctica
disperse themselves by fungal spores alone. It is thought that they have to
acquire their alga at the colonisation site. Was this a limitation to the lichens?
Do they utilise the same alga everywhere or do they become, as in the
Maritime, less choosy in these extreme habitats. | am using molecular
techniques, in particular microsatellite analysis, to investigate three common
lichen species, Umbilicaria aprina, U. decussata and Buellia frigida that occur
along the whole length of the Ross Sea. The results of the molecular analysis
will allow me to clarify the population structure of these species and to
describe the relationships between lichens from different areas. This will
allow a decision to be made about the origins of the lichens at any particular
location. Molecular methods (ITS) are also being applied to identify the main
photobiont (alga) that is present. All of the information will allow us to better
understand the structure of the existing vegetation, its likely origins, its
relationships to floras outside Antarctica, and likely changes if proposed
alterations in climate occur. We will learn whether we can consider the
individual lichen as the selected unit in Antarctica or whether another level of
adaptation exists in which the lichen can adjust its symbionts to meet the
challenges of the extreme conditions. The presence of refugia will also be of
interest to glaciologists who are, at present, still undecided about the extent
of the ice sheets over the past 10 million years, and to conservationists
deciding the degree of protection that might be required against introduction
of new genotypes by accidental contamination.
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Title:

Author/s:

Abstract:

Do Nanoarchaea exist in New Zealand hot pools?

Ariff Khalid and Hugh Morgan
Thermophile Research Unit, Department of Biological Sciences,University of
Waikato.

The Nanoarchaeota is a recently discovered phylum of Archaea placed near
the base of the archaeal phylogenetic tree although this placement is being
debated. Currently, there is only one isolated and fully characterised member
of this phylum, Nanoarchaeum equitans. This nano-sized (350 — 500nm in
diameter) marine microorganism is an anaerobic hyperthermophile and
grows in an obligate parasitic relationship with Ignicoccus sp. (strain KIN4/1). It
exhibits seemingly “primitive” f
b.p.) that shows no sign of genome degradation with genes being unusually
dispersed over the chromosome. Using Nanoarchaea-specific 16S ribosomal
primers, we have detected PCR amplicons from New Zealand hot spring
samples. The PCR amplicons were also detected in cultures and subcultures
that were inoculated with hot spring water samples. Sequencing of these PCR
products only gave around 80-90% similarity with known Nanoarchaea
samples from around the world. However, phase contrast microscopy and
fluorescence in-situ hybridisation (FISH) using Nanoarchaea-specific probes
have not revealed the presence of N. equitans-like organisms in the original
water samples or cultures. Current work is focused on using a
micromanipulator attached to an inverted microscope to manually pick out
single cells from Nanoarchaea-positive cultures for isolation. If successful, this
research will contribute useful data to help resolve the placement of the
Nanoarchaeota phylum on the archaeal phylogenetic tree.

12
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Title: Patterns of biodiversity in the New Zealand marine environment examined
using amphipod crustaceans.

Author/s: Matthew Knox', lan Hogg", Conrad Pilditch' and A Loerz
Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

Abstract: Mu c h of wh at IS known about t he New
biodiversity has been gleaned from a few trawls which focussed mainly on
megafauna. To redress this, the amphipod fauna of Chatham Rise, Challenger
Plateau and Ross Sea has been sampled using novel sampling gear designed
for collecting small, epibenthic animals. Each of these systems have vastly
differing oceanographic settings and ranges of depth (200 - >3300 m),
providing a gradient of physical properties and potential dispersal barriers
both within and among sites that may structure amphipod communities.
Biodiversity can be measured at multiple taxonomic resolutions from the rank
of order (or higher) down to species as well as at the intraspecific (genetic)
level. My research aims are divided into three broad objectives, each
focussing on a different taxonomic level, analysing family, species and
intraspecific (genetic) biodiversity patterns. Community compositions across
stations (at family and species level) are compared to one another and to the
physical properties (e.g. depth, sediment grain size, chlorophyll a) of each
station in order to elucidate their biotic importance. Additionally, intraspecific
diversity of species sampled from a wide geographical area is estimated using
genetic markers to measure gene flow. Results from the first objective (family
level biodiversity patterns) are included in this presentation.

13



Title: Serum starvation-induced epigenetic changes in donor cells correlate with
increased nuclear transfer cloning efficiency.

Author/s: Prasanna Kumar

Abstract: Animals can be more efficiently cloned after nuclear transfer (NT) with
serum-starved quiescent (Gy’ ) compasseartwviedngamwor cel |
We hypothesise that serum-starvation changes the chromatin composition
in donor cells and elevates their potential for NT-induced reprogramming.
In order to test this idea, we analysed two epigenetic marking systems: 1)
post-translational methylation of lysines (K) in histone 3 (H3), namely
mono- (H3K9mel), di- (H3K9me2), and trimethylation (H3K4me3,
H3K9me3 and H3K27me3) and 2) Polycomb group (PcG) proteins that
recognise silent target genes and stably lock the surrounding chromatin in
a repressed state by catalyzing the repressive modification H3K27me3.
Using semi-quantitative confocal immunofluorescence microscopy, we
show that G fibroblasts are globally hypomethylated at all histone marks
except H3K9mel. Similarly, we show that Gy cells down-regulate the
nuclear abundance of PcG proteins EED, Ezh2, Su(z)12, PHC and Ring2.
Following NT, G; donor chromatin condenses faster than Gy. The initial
histone methylation differences between donor cells are reprogrammed
within 9 h, indicating re-acquisition of H3 methyl marks in the oocyte
cytoplasm. It remains to be clarified whether epigenetic differences
emerge at later stages of development. These results indicate that increase
in donor cell reprogrammability and cloning efficiency correlates with
changes in chromatin composition.

14



Title:

Author/s:

Abstract:

The Pharmacodynamics of Manuka Honey Against Common Organisms.

Sam Lin®, Ray Cursons” and Peter Molan®

1Honey Research Unit, Department of Biological Sciences, University of
Waikato.

’Molecular Genetics Laboratory, Department of Biological Sciences, University
of Waikato.

The susceptibility of bacteria against manuka honey is generally assessed by
testing the minimum inhibitory concentration (MIC) of the honey for the
organisms. However, the MIC may not always be of practical use as organisms
may not be consistently exposed to a high level of honey for hours. To
investigate for how long it takes manuka honey to kill bacteria, as well as to
investigate the re-growth of bacteria after they had been treated with honey,
we evaluated the efficacy of manuka honey by examining two
pharmacodynamic parameters: time-to-kill test and postantibiotic effect (PAE)
with several common microorganisms.

It took a 20% solution of manuka honey with a medium-level activity more
than 6 h to kill 90% of the cells of most of the tested bacterial species if they
were kept in contact with the honey. This suggests that manuka honey is not
rapidly bactericidal, and that it is unlikely to fully eradicate a bacterial gut
infection by ingesting a small amount of manuka honey for a short period. It
was found that probiotics could survive in the 20% honey solution for more
than 12 h.

After being exposed to manuka honey for a short term (1 h), the growth of
most enteropathogens being tested was slowed for approximately 2—4 h
before it got back to a full rate. The postantibiotic effect assay also showed
that the latency in the regrowth of after bacteria being exposed to honey was
not proportional to the MIC, MBC or time-to-kill profiles.

15



Title:

Author/s:

Abstract:

The Role of VapBC Toxin-Antitoxin Proteins in Mycobacteria.

Joanna McKenzie', Jennifer Robson?, Gregory Cook?, Ray Cursons®, Ali
Ruthe! and Vic Arcus®

! Department of Biological Sciences, University of Waikato.

’Department of Microbiology, University of Otago.

Mpycobacterium tuberculosis, the causative agent of tuberculosis (TB) in
humans, is a devastating infectious organism, which kills approximately 2
million people annually. The current suite of antibiotics used to treat TB face
two main difficulties: (1) the emergence of multidrug resistant (MDR) strains
of M. tuberculosis and (2) the persistent state of the bacterium that is less
susceptible to antibiotics and dictates very long treatment regimes. M.
tuberculosis has a surprisingly large repertoire of 46 VapBC proteins and are
thought to form an array of auto-toxins which arrest the growth of the
organism in response to external stress. VapBC proteins belong to a large
family of proteins with homologues in a diverse range of bacteria. VapC toxin
proteins from the thermophilic bacterium Pyrobaculum aerophilum which are
homologues of those from mycobacteria display Mng'/Mn2+ dependent
RNase activity against a variety of substrates. RNase activity is inhibited when
the toxin (VapC) is bound to its cognate antitoxin (VapB). Thus VapBC proteins
act as metabolic managers by virtue of their ability to cleave mRNA and
inhibit translation thereby inhibiting protein synthesis. M. smegmatis is a
model organism for M. tuberculosis and contains only one VapBC toxin-
antitoxin operon, thereby making it an ideal for system for uncovering the
role of toxin-antitoxins in the mycobacteria.

16



Title: Habitat dependence in the functional traits of a key burrowing species.

Author/s: Hazel Needham® 2, Conrad PiIditchl, A.M. Lohrer? and S. F. Thrush?
!Department of Biological Sciences, University of Waikato.
’National Institute of Water and Atmospheric Research, Hamilton.

Abstract’ Bioturbating macrofauna can have a disproportionate affect on their physical,
biological and biogeochemical surroundings altering ecosystem functioning.
Burrow builders increase the sediment-water interface over which oxidative
exchange occur s, whi le’'t tbhhrodwgh ag @d isme
and oxygenate the surface layers. Here we demonstrate that the bioturbating
crab, Helice crassa performs the role of both a burrow builder and bulldozer
under differing sediment conditions. Sediment reworking rates and expansion
of the sediment-water interface by H. crassa and their burrows were
estimated from four parameters; burrow and crab density, burrow
morphology, burrow permanency and burrow maintenance across a
sedimentary gradient. In sand 82 % (which rose to 130 % when burrow
maintenance values were included) of the sediment available to H. crassa was
mixed each summer lunar month whereas in mud and muddy sand this value
dropped to 7.4 %. Burrow decay rates (k day'l), in combination with
differences in burrow and crab density drove these changes in sediment
reworking rates between habitats. Mean burrow permanency (1/k) was 25.7
days in mud, 10.8 days in muddy sand 1.4 days in sand. In mud, where
burrow density was greatest and structures were stable, H. crassa burrows
extended the sediment-water interface by 147 %, compared with 50 % in
muddy sand and 22 % in short lived sand burrows. The mechanism by which
this organism primarily influences the functioning of both benthic and pelagic
ecosystems is dependent on the sediment environment in which it is found.
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Title:

Author/s:

Abstract:

Modelling eutrophication control: The importance of phosphorus versus
nitrogen.

Deniz Ozkundakci', David Hamilton' and Dennis Trolle'?

ICentre for Biodiversity and Ecology Research, University of Waikato.

>The National Environmental Research Institute, University of Aarhus,
Department of Freshwater Ecology, Denmark.

The reduction of macronutrients to levels that limit primary production is
often a critical element of mitigating eutrophication and reducing the
potential for algal blooms. Lake Okaro, in the Rotorua district, is a small lake
that has remained highly eutrophic despite an intensive catchment and in-
lake restoration program. A one-dimensional ecosystem model (DYRESM-
CAEDYM) was used to investigate the need for nutrient load reduction to
improve the trophic state in the lake, represented by the Trophic Level Index
(TLI). The model was calibrated for a two-year period and validated over two
separate one-year periods. The model was generally able to reproduce the
magnitude and dynamics of field measurements. Simulations were less
successful in reproducing a bl oom of t he ‘ Ahahaena
planktonica. The TLI of Lake Okaro decreased to a greater extent with a
reduction of the internal load than a reduction of the external load. Nitrogen
loading reduction may be more successful in reducing the TLI than reducing P
loading alone but substantial P loading reductions were found to induce
dominance of P-limitation. The control of both N and P appears to be more
effective in reducing phytoplankton biomass than for N or P alone, tending to
affirm a N+P control paradigm.

18
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Title:

Author/s:

Abstract:

Natural and anthropogenic lead in sediments of the Rotorua Lakes, New
Zealand.

Lisa Pearson’, Chris Hendy" and David Hamilton?
'Chemistry Department, University of Waikato.
’Department of Biological Sciences, University of Waikato.

Lead compounds generally accumulate in key depositional areas across the
globe where, due to low solubility and relative freedom from microbial
degradation, a depositional history is preserved. Global atmospheric sources
of lead have increased by more than 95% in modern times as a result of
deforestation, coal combustion, ore smelting and leaded petroleum. In lake
sediments there is rapid deposition of lead and little bioturbation. Thus
recent lead deposition in lake sediments has both natural and anthropogenic
sources. Here we report analyses of intact sediment cores collected from 13
Rotorua lakes in the Taupo Volcanic Zone of New Zealand. Each core profile
shows sub-surface peaks in lead concentration which are contemporaneous
with peak use of lead alkyl as a petroleum additive in New Zealand beginning
in the 1920s until its phase out in 1996. Deeper peaks in lead concentration
are associated with volcanic tephras, the most recent of which is from the
Tarawera eruption in c. 1886 AD. These peaks are small compared with those
arising from recent anthropogenic-derived lead deposition. Our results show
that diagenetic processes associated with iron, manganese and sulfate
oxidation-reduction, and sulfide precipitation, act to smooth anthropogenic
lead distributions in the lake sediments. The extent of this smoothing can be
related to changes in sulfate availability driven by differences in trophic
status across lakes. Mobilisation of lead in mesotrophic lakes occurs during
seasonal anoxia as iron and manganese are mobilised allowing lead to move
upwards towards the sediment-water interface, which is not seen in
oligotrophic or eutrophic lakes.
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Title:

Author/s:

Abstract:

Limited dispersal or natural selection? Population genetic structure of the
New Zealand cockle.

Phil Ross’, Conrad Pilditch?, 1an Hogg" and Carolyn Lundquist?
'Department of Biological Sciences, University of Waikato.
’NIWA (National Institute of Water and Atmospheric Research Ltd.), Hamilton.

For many marine benthic invertebrates dispersal over large distances is only
possible during a planktonic larval phase. Understanding dispersal patterns is

critical for predicting a popul ati on

environmental change, as resilience or recovery will depend on recolonisation
from neighbouring intact habitats. Estuaries provide an opportunity to study
the mechanisms that influence gene flow between populations, as they are
spatially discrete habitat units with hydrographic barriers that limit dispersal.
Here, we examine inter-estuary dispersal and population genetic structure of
the cockle Austrovenus stutchburyi, a suspension feeding bivalve endemic to
sheltered harbours and estuaries throughout New Zealand. Considerable
genetic variation was observed in Austrovenus COI sequences from 25 sites
with 106 haplotypes recorded from 311 samples. Population structure was
observed at several spatial scales with differences apparent between
northern and southern populations and populations on the subantarctic
Auckland Islands. In contrast to previous New Zealand studies in which
boundaries between subpopulations were well defined and hydrodynamic
features inferred as possible dispersal barriers, in Austrovenus populations
the relative abundance of haplogroups varied between northern and
southern across a latitudinal gradient. It is therefore unclear whether these
patterns are due to limited dispersal among regions or environmental
differences and natural selection. Further research using DNA fingerprinting
will test specific hypotheses regarding the importance of natural selection,
hydrodynamics, and recruitment variation in determining the genetic

structure of populations and patterns

estuaries.
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In vitro evolution of an OB-fold domain towards specific binding reagents.

John Steemson?, Vic Arcus' and Shaun Lott?

!Department of Biological Sciences, University of Waikato.

’AgResearch Structural Biology Group, School of Biological Sciences,
University of Auckland.

Specific binding molecules have long been harnessed for specific detection or
purification of proteins. The gold standard for this work has historically been
antibodies, where mechanisms were already in place for the generation of
diversity and maturation of affinity in vivo. Antibody technology has been the
focus of intense research over the last few decades, in an effort to overcome
problems with aggregation, the presence of disulfide bonds and sheer size.
With the invention of techniques for artificial diversity generation and
phenotype selection, the potential has been shown for other protein

domains to be wutilised as “scaffol
include staphylococcal Protein A, the lippocalin fold and ankyrin repeat
domains. | present here another alternative based on the

Oligosaccharide/oligonucleotide binding (OB) fold. Present in every biological
kingdom, it is known to bind diverse targets and exhibits remarkable
tolerance to modification and mutation while maintaining its stability.
Recently we have shown selection by phage display of micro-molar range
binding molecules to lysozyme from a naive library, and affinity maturation of
10-fold by rational design. Two crystal structures of OB-folds in complex with
binding targets have been solved. Current work is engaged in efforts to
improve the affinity of our engineered OB-fold reagents by using rationally as
well as randomly generated diversity.
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Lsr2 from M. tuberculosis decorates genomic DNA.

Emma Summers’, Alok Mitra?, Roberto Colangeli® and Vickery Arcus’
'Department of Biological Sciences, The University of Waikato.

’Laboratory of Structural Biology, School of Biological Sciences, University of
Auckland.

*Department of Medicine, University of Medicine and Dentistry of New
Jersey, New Jersey, USA.

Lsr2 is a small basic protein that has been shown to down regulate
transcription of the M. tuberculosis iniBAC operon. This operon is specifically
induced by antibiotics such as isoniazid that inhibit cell wall synthesis and
recent work by Colangeli et al has shown that over-expression of Lsr2
represses this isoniazid-mediated induction (1). Furthermore, an Lsr2
knockout in M. smegmatis shows upregulation of the iniBAC operon. Results
from Colangeli et al demonstrate that Lsr2 interacts with a broad range of
DNA sequences resulting in the formation of large oligomeric complexes.
Results from our studies have revealed further interesting properties of Lsr2.
Examination of purified recombinant Lsr2 by transmission electron
microscopy (TEM) shows regular fibrils of ~90 A in diameter. SDS-PAGE gel
and agarose gel analysis of the purified protein show that Lsr2 is co-purified
with E. coli genomic DNA and the fibrillar morphology seen in the TEM
images shows this DNA decorated by Lsr2 (2). Closer examination of the
fibrils shows a helical winding pattern that could represent single units of Lsr2
(~34 A) coated along the minor groove of double stranded DNA (~22 A) thus
in combination, accounting for the ~ 90 A fibril diameter. The decoration and
protection of DNA by Lsr2 is consistent with previous studies using atomic
force microscopy (3). Lsr2 appears to be a unique protein with protective
features that may be central to M. tuberculosis pathogenesis and may
represent an excellent drug target candidate.

1. Colangeli, R, et al (2007) Transcriptional regulation of multi-drug tolerance
and antibiotic-induced responses by the histone-like protein Lsr2 in M.
tuberculosis. PLoS Pathogens, 3 (6), e87-1-14.

2. Colangeli, R, et al. (2009) The multifunctional histone-like protein Lsr2
protects mycobacteria against reactive oxygen intermediates. PNAS, 106
(11), 4414-4418.

3. Chen, et al (2008) Lsr2 of Mycobacterium tuberculosis is a DNA-bridging
protein. Nucleic Acids Res 36, 2123-2135.

22



Title:

Author/s:

Abstract:

Are changes in fish haemoglobin isomorph abundances a short or long term
response to environmental stressors?

Grant Temperol, Nick Ling1 and Elaine Gould®.
'Department of biological Sciences, University of Waikato.
’Plant and Food Research, Ruakura, Hamilton.

Unlike mammalian red blood cells, fish erythrocytes remain nucleated and
retain the ability to synthesise new proteins while circulating in the blood
stream. Rainbow trout possess a number of different haemoglobin isomorphs
which exhibit different oxygen binding properties. Studies by Weber et al.
(1976) and Tun and Houston (1986) have reported changes in the abundance
of rainbow trout haemoglobin isomorphs in response to temperature and
hypoxia. What is not known is the time scale on which these changes occur
and whether existing circulating cells are capable of producing new
isomorphs or if changes in isomorph abundance are derived from the
production of new red blood cells. By subjecting juvenile rainbow trout to
differing temperature regimes over altered time scales, our research shows
that changes in haemoglobin isomorph abundances occur over seasonal
periods of time and are unlikely to be regulated by stress mediated
hormones. Also, these changes are derived from the production of new
erythrocytes and that mature erythrocytes are incapable of altering their
relative isomorph abundances in response to temperature changes. This work
provides support for the theory that allosteric effectors such as ATP play a
much more significant role in the short term adaptation by trout to
environmental stressors than changes in haemoglobin isomorph abundance.
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Characterisation of Plant Degrading Enzymes from the Rumen Bacterium
Butyrivibrio proteoclasticus.

Marisa Till*, D. Goldstone?, Graeme Attwood® and Vic Arcus®
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2 MRC, National Institute for Medical Research, London, UK.

>Food, Metabolism and Microbiology Section, Food and Textiles Group,
AgResearch, Grasslands Research Institute, Palmerston North.

The rumen harbours an enormously complex microbial community, which has
co-evolved with the animal and which enables ingested forages to be
metabolised and fermented. For farmed animals, this produces valuable
commodities such as milk, meat and wool. In addition to polysaccharide
chains such as cellulose, hemicellulose and pectin, the plant cell wall contains
phenolic compounds, in particular ferulic acid, that crosslink these chains and
pose a significant impediment to the degradation of the plant material.
Butyrivibrio proteoclasticus is a bacterium found in the rumen and it
constitutes a significant proportion of the microbial population ( 2 x 10° —3 x
107 cells per mL and is estimated to be responsible for up to 20% of
chymotrypsin-like proteinase activity in forage-fed dairy cows)™. It is thought
to play a central role in the degradation of plant material by producing an
array of plant-degrading enzymes. The genome of B. proteclasticus encodes
110 genes annotated as involved in polysaccharide utilisation, including genes
from 7 different glycoside hydrolase (GH) families and several types of
esterases. We have cloned 53 of these genes into expression vectors and of
those 21 have been expressed successfully, 16 have been purified, 3 have
been crystallised and their 3D structures determined. Functional
characterisation of 4 of these enzymes is the subject of current work. These
enzymes have been compared to closely related Clostridium enzymes
revealing similarities and significant differences. This research aims to
provide a detailed picture of the enzymatic repertoire for plant degradation
from a single significant organism in the rumen.

[1] K. Reilly and G. T. Attwood, Appl. Environ. Microbiol. 1998, 64, 907-913.
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Spatio-temporal variation and the perception of song dialects.

Sandra V. Valderrama and Joe Waas
Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato.

Song divergence and dialect formation are intriguing issues in the science of
birdsong, evolution, ecology and more recently in conservation biology. Only
some birds can learn songs and have vocal cultural traditions (e.g. oscine
passerines, parrots, hummingbirds). Patterns of song variation result during
the process of learning and cultural transmission of songs. Special attention
has been focused on geographic variation as it provides insights into the
processes of song learning, cultural differentiation and speciation. Factors
such as fragmentation, isolation and population depletion can affect cultural
transmission of overall learned behaviours. The North Island kokako is an
endangered songbird endemic to New Zealand. A few original populations
survive in isolated areas, and also new populations have been established by
transferring individuals from surviving populations. | have collected and
analysed historical and contemporary recordings from six surviving
populations. | have classified and constructed repertoires of songs for 54
pairs. | will present preliminary acoustic spectral analyses of the recorded
material examining song structure, complexity and singing patterns that show
significant differences in song between kokako populations. The findings
provide a foundation for studies examining the social relevance of songbird
dialects and song learning as well as evidence of the role that dialects may
have on the success of future translocations and the efficacy of conservation
efforts to preserve this species.
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In the mouse signalling between the epiblast and overlying extra-embryonic

ectoderm, (ExE) are required for gastrulation. The convertases Furin and

SPC4, secreted by the EXE, activate Nodal in the epiblast. The epiblast in turn

maintains the proliferation in the ExXE through FGF signalling. Considering

these essential interactions it is surprising that in the majority of mammalian

species (for example hooved animals, carnivores, rabbits) the tissue

equi val ent t o t he Ex E, known as Rau
gastrul ati on. We specul ate that | oss
requirement of mammals that is not apparent in mice due to the unusual cup

shape of the epiblast in this species. We are currently investigating the mode

and reason for Rauber’s | ayer | oss us
determine the mechanis weanare toacentraBRhgonber ' s
three alternatives; reduced proliferation, apoptosis or cell migration. Initial
studies into the proliferation of day
loss) show an average of 39% proliferation in the trophectoderm (TE) and

42% within Rauber’' s | ayer. |l nt erest.
proliferation rate of TE adjacent to the epiblast compared to distant TE cells

suggesting that, unlike the mouse, epiblast signalling is not required for

bovine TE proliferation. Apoptosis studies in whole embryos show low levels

of apoptosis in day 12 embryos, however work from others in the field

indicates apoptosis is the most likely mechanism. Transgenic bovine embryos
over-expressing the anti-apoptosis gene Bcl-2 have been generated by

nucl ear transfer in an attempt to mai
prior to gastrulation and subsequently measure changes in gene expression.

We will present our model with supporting evidence from RT-real time PCR.
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