




Introduction

How does urban forest restoration influence microbial communities?

We found that the fungal aerobiome was a distinct
community from the soil microbiome in restored sites,
and the two biomes responded very differently to the
same key environmental factors (Fig. 1 &2). 

Soil conditions significantly influenced the soil
microbiome, but not to the aerobiome. However, fungal
diversity of both biomes were significantly predicted by
vegetation richness and structure (Fig .2). As plants
bridge the soil-air interface and shape both habitats, this
was expected. 

Fungal microbiomes are understood to be shaped by
extremely small scale changes, so the different
responses of our two microbiomes could explain why
there was so little DNA overlap between them. 

Rewilding a MicrobiomeBy Lillian Balfour
Supervised by: 
Kasey Kiessewetter
Andrew Barnes

Results Discussion

At 30 sites across Hamilton, New Plymouth and
Tauranga we sampled the following:
Soil microbiomes by collecting 12 soil cores,
homogenized within the site. 
Air microbiomes (aerobiomes) 

      by setting out 4 petri dishes 1m 
      above soil for 24 hours. 

Vegetation and soil properties 
      include pH, average soil temp 
      (°C,) carbon:nitrogen ratio (CM), 
      organic matter (OM), tree 
      richness, and seedling richness.

Methods

Study Aim: to explore how urban forest restoration
influences the composition and connectivity of
fungal microbiomes at restored sites.

Next Steps

Conclusion

Only 11% of fungal taxa were present in both communities,
indicating the aerobiome was not a subset of the soil
community. 
Higher soil fungi diversity was significantly associated with
warmer soils (est= 0.14, p<0.001), while lower soil fungi
diversity was significantly associated with more soil OM
(Fig.1b, est= -0.255, p<0.001) and with less herbaceous
ground cover. (est =-0.13, p=0.001). 
Lower aerobiome fungal diversity were significantly
associated with lower tree species richness (Fig.1a, est=
-0.29, p=0.07), but increased with higher seedling richness
(est= -0.20, p<0.02)
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A high degree of variation was unexplained by
our models.  Further research is needed to better
understand microbiomes and the that factors we
did not measure, like stochasticity, temporal and
spatial change, and restoration progress.
In this project, leaf litter microbiomes in the soil-
air interface will be analysed to explore the
importance of vegetation, and explore the DNA
overlap. 
Extend testing to bacterial communities

Native habitat restoration is critical for maintaining
ecosystems and the services they provide, especially
under increasing global change and habitat loss. 
Microbiomes are an important avenue for improving
restoration outcomes, given their central roles in
ecosystem functioning, and human wellbeing. 
Despite this, the effects of restoration on microbial
communities and potential human exposure to airborne
microbiomes, remain largely overlooked. particularly in
urban ecosystems.

DNA was extracted in the lab 
      and sent to Auckland
      Genomics             
      for ITS amplicon sequencing
      to classify fungal communities.

DNA reads were processed in
QIIME2. Statistical analysis was
done in R studio.

Figure 1, relationship between aerobiome fungi Shannon diversity and tree richness
(a), Soil fungi Shannon Diversity and soil organic matter (OM) (b). 

Microbiomes need to be considered as part of the goal of
ecological restoration as a highly sensitive yet crucial
component of ecosystem functioning. This is especially
important to urban green spaces where restoration can
influence the microbiomes that humans are exposed to.
Their diversity might also be associated of key forest
establishment indicators like rich seedling succession and
changes in forest floor ground cover, although more
research on plant-soil feedbacks is needed. 

Figure 2, Local environment drivers of variation in soil and aerobiome fungal
communities. Source and strength of effect indicated by arrow width. 

 B



Starting
material

Figure 3: Batch method including TLC analysis and
work up steps

Variable (s) changed
from stand. Proc.

Product: starting
material ratio from ¹H
NMR results and yield

Solvent at boiling
point

Ethyl acetate (77.1 ℃) 13:86 (12%)

Tetrahydrofuran (THF)
(66 ℃)

1:5 (18%)

Dimethyl formamide
(DMF) (120 ℃ not at

boiling point)

56:44 (55.2%)

1:4 DMF:MeCN (82 ℃) 3:2

Temperature 120 ℃ (pressure vessel) 89: 11 (>100%)

R.T 13:87 (0.01%)

Time 48 hrs 49.5: 50.5 (63%)

5.5 hrs 1:5 (14.7%)

Base Pyridine (<1%)

Diisopropylethyl amine
(DIPEA)

8:2 (75%)

Base and time DIPEA and 48 hrs 68:32 (80%)

Solvent and temp.
1:4 DMF:MeCN

120 °C 75:25 (>100%)

Stella Beard,  Supervised by:  Benjamin Dickson
Te Aka Matuatua - School of Science

1.Assemble the flow method apparatus.

2.Check for leaks, reajust or reassemble as needed.

3.Characterise reactor properties and time how long it takes for purified product
to reach the outlet.

4.Dissolve starting material in solvent and perform a reaction using the flow
method. 

5.Further develop and optimize the flow method. 

6.Try the flow method on other reactions.

 Optimize the reaction (fig. 2) using the batch method
so the requirements for the flow method are met and
challenges can be addressed. 

  
To acheive the synthesis of the desired product (fig. 2)
via the flow method. 

 Batch method apparatus 

There are many advantages in utilizing flow
chemistry, for example, the pressure can be
increased easily therefore the boiling point of the
solvent increases (1). 

As a result the overall temperature that the reaction
experiences can be increased without the concern of
boiling off the solvent (1). Lower boiling point
solvents can also be utilized with elevated
temperatures (2).

It is difficult to apply pressure to the reaction via the
batch method.

The increased surface area to volume ratio means
that heat flux is more efficient which allows for
better reaction control. 

 A decreased reactor volume can be acheived which
means that mixing processes are more rapid (1). 

 Overall flow chemistry provides efficiency and
control over the reaction whilst the batch method
does not. 

 

The reactor loop is connected to a
back pressure loop which is

connected to an outlet.

 Flow method steps 

Flow chemistry- an alternative method for synthesis?

Aim

Background

References

Figure 2:  Overall reaction of interest a nucleophillic substitution
reaction.

(1)       Plutschack, M. B.; Pieber, B.; Gilmore, K.; Seeberger, P. H. The Hitchhiker’s Guide to Flow Chemistry. Chem. Rev. 2017, 117 (18),
11796–11893. https://doi.org/10.1021/acs.chemrev.7b00183.
(2)       Mallia, C. J.; McCreanor, N. G.; Legg, D. H.; Stewart, C. R.; Coppock, S.; Ashworth, I. W.; Le Bars, J.; Clarke, A.; Clemens, G.; Fisk, H.;
Benson, H.; Oke, S.; Churchill, T.; Hoyle, M.; Timms, L.; Vare, K.; Sims, M.; Knight, S. Development and Manufacture of a Curtius
Rearrangement Using Continuous Flow towards the Large-Scale Manufacture of AZD7648. Org. Process Res. Dev. 2022, 26 (12), 3312–
3322. https://doi.org/10.1021/acs.oprd.2c00316.

 Reaction apparatus
  TLC analysis for conversion of

starting material to product

 Quench, then liquid- liquid
extraction ×3 with ethyl acetate

Rotary evaporation for
solvent elimination

Product

Figure 4: Excerpt from reaction 1 (stand. proc.)
results: ¹H NMR spectrum.

Batch method Results

Batch method

Peak at 8.83 ppm represents starting material represents
0.44 protons.
Peak at 8.67 ppm represents product (1 proton). 
Overall a 2:1 ratio of product: Starting material. 

 
 Flow method

Water exits

Water enters

Figure 1: Labelled batch method apparatus

Sand bath

Hot plate and stirer

Round bottom flask containing 
starting material

Condenser

NItrogen balloon

Table 1: Summary table of batch method reactions for
optimization of the reaction (fig. 2)
Note: standard procedure: Acetonitrile (MeCN) (solvent) triethylamine (base), 24 hrs
at 82 °C. Ratio: 2:1 product: starting material (61% yield).  

HPLC (High performance
liquid chromatography) pump

connected to the solvent. 

The pump is connected to an HPLC injector a
view of the back is depicted above. The

starting material is injected (must be
dissolved in solvent).  

The injector is connected to the
loop (where the reaction takes

place). 

The product is analysed on a TLC plate
under UV light which is collected from

the outlet, (shown above). 

Figure 5: Components involved in the flow method including a TLC plate
demonstrating the retention time of the poential product eluted. 

1. 2.

3. 4.

1. 2. 3.

4. 5.

8.83 ppm 8.67 ppm

6.
TLC analyses. A sample was taken

every 30 s for 11 mins. The flow rate
for the flow reactor was 1.0 mL/min. 

Potential product
eluted after 6 mins





THE LONG ROAD TO DIAGNOSIS: ENDOMETRIOSIS REFERRAL
PATHWAYS IN PRIMARY HEALTHCARE

Results
Average Diagnostic Delay: 4–6 years
Key Themes from Participant perspective:

1.Prolonged Waiting Times: “Sitting in a waiting
room with no information.” which led to impacts
on education, work, and mental health.

2.Limited Symptom Relief: Medications often
ineffective or caused side effects, adding to
health burden.

3.Declined Referrals: Some participants’
referrals to gynaecology were declined,
particularly due to their age.

4.Gaps in GP Knowledge:  Delays in initiating
investigations such as ultrasound or MRI.

5.Medical Dismissal:  Participants reported being
dismissed or not feeling heard. 

Division Te Wānanga Waiora | Division of Health 
 Supervisors - Professor Ross Lawrenson  & Dr Lynne Chepulis By Aoife Brosnan 

Background
Endometriosis is a chronic gynaecological disease which affects a
significant percentage of women of reproductive age. It is associated
with considerable physical, psychological, and socioeconomic
burden. Despite its prevalence, diagnosis is frequently delayed, with
many patients experiencing prolonged symptoms before receiving
appropriate specialist assessment and treatment. Primary
healthcare settings play a key role in the early diagnosis,
investigation, and referral of individuals with suspected
endometriosis. However, variability in referral pathways and clinical
decision making may contribute to diagnostic delays. This study
reviews current referral pathways and identify factors associated
with diagnostic delays for endometriosis within primary healthcare
settings.

Aim
To evaluate referral pathways for suspected endometriosis in
primary healthcare settings and investigate the impact of referral
delays to diagnosis and access to appropriate treatment.

Methods
 Participants (n = 10–12) were recruited through
an established connection with Insight
Endometriosis. Interviews were than  guided by a
semi-structured interview schedule and
conducted at a location chosen by the
participant. Participants were encouraged to
speak freely about their experiences of referral
pathways, diagnostic delays, and clinical
management of endometriosis which enable in-
depth insight of patient perspectives.
All interviews were audio-recorded, transcribed,
and analysed using thematic analysis to identify
key patterns and emerging themes.  

Discussion & Conclusion 
Prolonged diagnostic delays were common, with
participants waiting several years before receiving an
endometriosis diagnosis.
Limited early investigation in primary care,
inconsistent guidelines use, and limited GP
knowledge contributed significantly to delays.
Medical dismissal particularly for younger
participants was a prominent theme, with symptoms
frequently minimised or normalised, reducing trust
and delaying help.

Inconsistent and unclear referral pathways from
primary care to gynaecology services created
uncertainty and extended waiting periods. Poor
communication during referral waits left participants
feeling uninformed and alone, negatively affecting
mental health, education, and employment.Early and
appropriate investigations, including timely imaging,
were identified as essential to improving access to
diagnosis and treatment.
Overall, findings reinforce the need for:

earlier recognition of endometriosis in
primary care
improved GP education and diagnostic
confidence
clearer, standardised referral processes
stronger patient centred communication

Addressing these areas has the potential to reduce
diagnostic timelines, improve patient wellbeing, and
lessen the long‑term healthcare burden.

Objectives
Identify current referral pathways for individuals with
suspected endometriosis in primary care.
 Assess the duration and extent of diagnostic delays. 
Examine how delays in referral from GPs to specialist influence
a patients diagnosis.
The impact of referral delays on access to appropriate
treatment and specialist care.
Identify potential areas for improvement within primary care
referral processes.





Narrative Review:
Māori Health Models - understandings of
Wairua

Narrative Review: 
Academic Hauora Literature

Systematic Review: 
Scoping and Eligibility for Search term
“Wairua*”from Scopus articles N=538

UNDEFINABLE
Concept broad, personal,

intertwined with other concepts

FOUNDATIONAL
Fundamental to Life, identity,

wellness and being Maori

RELATIONAL
Interconnectedness 

and present in all things 
‘living’ and non ‘living’

MULTIDIMENTIONAL
Mobile and capable of crossing

realms, space and time

    
 
The literature positions Wairua as a fundamental, relational, and
multidimensional force central to Māori life, identity, and wellbeing.
While resisting definitive definition, Wairua consistently underpins
health, healing, connection, and meaning. 

These findings affirm Wairua as both philosophically profound and
practically essential to holistic wellbeing. Broadening understandings of
Wairua may support more inclusive, culturally grounded ways of
articulating, accessing, and nurturing this essential dimension of health.

ANCESTRAL WISDOM
Knowledge rooted in tikanga, 
tūpuna and mātauranga

HEALING
Protective, guiding and central
to wellbeing

MAORI COSMOLOGY
Origin from & connection to
Atua, Io, Hawaiki & the Spiritual
Universe

EVERYDAY PRACTICE
Ceremony, creativity and
embodied life

    
CONCLUSION
 

THEMES
 

WairuaWairuaWairua

Thematic Analysis
Reflective and Interpetive
Coding

You may have answered “spirituality” as this is
often the glossary definition or you may have
found it hard to articulate. Regardless of how
you experience it -  Wairua is widely accepted as
fundamental & vital to your health and wellbeing.  

As part of the wider ‘Spiritual Care in Healthcare’
research, the aim is to expand our understanding
of what Wairua is and how it is experienced so it
can be identified and nurtured in Hauora
(healthcare) settings in meaningful ways. Review Process

Scoping Literature, 
Planning, Identification, 
Screening and Eligibility

Theme Development
Pattern Identification,
Refinement, Definition
and Naming

Taonga: Unenuku 
(Te Awamutu muesum)

WHAT IS WAIRUA TO YOU?

RESEARCH OUTPUTS:

ReferencesReferences

NARRATIVE REVIEW
METHOD:

By: Kelly Campin     
Supervisors: Ahorangi Waikaremoana Waitoki & Dr Raima Hippolite 
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Introduction

Classifying Antarctic bacteria

Results

References

Disscussion

frozen
samples
reheated

Schott bottles with different
treatments in triplicates are
inoculated with the bacteria

Temperature

pH Carbon

Mt Erebus is the world’s southernmost active volcano. It hosts
geothermally heated soils that can sustain microbial life despite the

extreme hostility of the environment . 1,2

Culturing of two thermophilic bacteria, Calidithermus Sp. Yb and
Thermus Sp. SS11024-3  gives an insight into survival strategies and

the possible origin of these bacteria. These experiments aimed to
determine the optimum temperature, NaCl tolerance, pH, and carbon
sources , and explore the question of how these novel species differ

from those already characterized.

Methods

  Calidithermus Sp. Yb
Calidithermus sp.Yb form nonmotile
rod-shaped cells of variable length
The cells stain Gram-negative and

form yellow pigmented colonies.
 slightly thermophilic with optimum

growth at 55 °C and a growth range of
35 °C to 60 °C. 

The optimal pH for growth is between
8 and 8.5, with growth ranging 

from pH 6 to 10 
 NaCl optimum

growth occurs at
0%, with a range
of growth from

0-1.5%.

This graph shows some of the carbon sources tested

Thermus Sp. SS11024-3 form
nonmotile rod-shaped cells of

variable lengths. 
The cells stain Gram-negative and

form dark yellow/orange pigmented
colonies. 

They are thermophilic with optimum
growth at 65 °C and a growth range

of 50 to 70 °C.

Thermus Sp. SS11024-3

 The optimal pH for
growth is 8, with growth

ranging from pH 6=9. 
NaCl optimum growth

occurs t 0%, with a range
of growth from 0-2% 

This graph shows some of the carbon sources tested Poster and experiments by Manon Cano-Prasad, Supervised by Dr Stephen
Noell, and special thanks to Dr Ian MacDonald

 Compared to other species Calidithermus Sp. Yb fits into the
expected temperature and physiological characteristics.

It does have the highest tolerance for NaCl and the largest
range for pH growth bar Calidithermus timidus4

Future directions
Exploring more of these bacteria’s characteristics, such

as possible nitrogen sources

Looking at survival tests to explore the possible
cosmopolitan dispersal hypothesis. which would include

testing the bacteria's tolerance to repeated UV exposure,
desiccation, freezing and starvation

The same goes for Thermus Sp. SS11024-3, which shows
remarkable similarity to other species in the genus

Thermus3

the remrakble similarity of these bacteria to the others
found in the genues poses an intersting question about

convergent thermophillic traits

(1)        Rasmussen, T. B.; Noell, S. E.; Herbold, C. W.; Dickie, I. A.; Richards-Babbage, R.; Stott, M. B.; Cary, S. C.; McDonald, I. R.
Geothermal Ecosystems on Mt. Erebus, Antarctica, Support Diverse and Taxonomically Novel Biota. Microbiology June 7, 2024.

https://doi.org/10.1101/2024.06.06.597832.
(2)        Noell, S. E.; Baptista, M. S.; Smith, E.; McDonald, I. R.; Lee, C. K.; Stott, M. B.; Amend, J. P.; Cary, S. C. Unique Geothermal

Chemistry Shapes Microbial Communities on Mt. Erebus, Antarctica. Front. Microbiol. 2022, 13, 836943.
https://doi.org/10.3389/fmicb.2022.836943.

(3)        Brock, T. D.; Freeze, H. Thermus Aquaticus Gen. n. and Sp. n., a Nonsporulating Extreme Thermophile. J Bacteriol 1969, 98 (1),
289–297. https://doi.org/10.1128/jb.98.1.289-297.1969.

(4)        Albuquerque, L.; Egas, C. Calidithermus. In Bergey’s Manual of Systematics of Archaea and Bacteria; Trujillo, M. E., Dedysh,
S., DeVos, P., Hedlund, B., Kämpfer, P., Rainey, F. A., Whitman, W. B., Eds.; Wiley, 2023; pp 1–11. 



Hāputanga  

 Wānanga 

Research reveals significant disparities in antenatal care engagement,
which impacts perinatal outcomes for Māori. Current statistics show
inequities in the health and well-being of whānau. 

To collaboratively develop "Find Your Wānanga": A national,
interactive online database of traditional Māori pregnancy and
birthing education.
To bridge the gap: Facilitate a partnership between traditional
knowledge holders (Hāputanga Wānanga providers) and
modern midwifery care.
To empower Whānau: Provide a centralised resource for
rongoā (medicine), karakia (prayer), and whare tangata
(womb) concepts.

introduction

objectives

Methodology: 

IMPROVING ACCESS TO EDUCATION ON
TRADITIONAL MĀORI PREGNANCY & BIRTHING
PRACTICES IN MODERN MIDWIFERY CARE.

Our "Project Tapestry" involved:
Equitable Partnerships: Working alongside Māori
whānau, providers, and midwives from day one.
Co-Design: Ensuring the database is not just a
tool, but a culturally safe space 

      designed by Māori for Māori.

The "Find Your Wānanga" Database
What will it do?

Searchable Access: Allows whānau to find
local wānanga based on region.
Cultural Connection: Provides information on
traditional practices often missing from
mainstream antenatal classes.
Provider Portal: Allows Hāputanga Wānanga
providers to update their own availability and
offerings.
Peer Support: Links whānau to kuia, kaumātua,
and Kaupapa Māori midwives.

 impact: Why it Matters
Engagement: Culturally relevant education
increases attendance in antenatal care. "Māori
whānau report a desire for more traditional
knowledge (rongoā, karakia) in their care."
Equity: Directly addresses the statistically low
attendance rates of priority groups. Recent
survey data showed only 31% of Māori and
20% of Pacifika attended hapū
wānanga/antenatal classes. 
Well-being: Reduces birth anxiety by
grounding the experience in cultural heritage
and intergenerational knowledge.

The Find Your Wānanga project represents a critical
shift toward health equity by prioritising Māori-led
solutions. By combining Community-Based
Participatory Research (CBPR) with modern digital
accessibility, this initiative does more than list
services; it reclaims the space for traditional
birthing wisdom within the modern midwifery
framework.
Ultimately, this database serves as a digital bridge,
connecting whānau to their heritage, midwives to
local experts, and communities to the resources
they need for a safe, culturally grounded transition
into parenthood.

Author: Kimberley Caradus 
Supervisors: April Irwin, Talei Jackson and Anna Latu
Te Wananga Waiora - The Division of Health - The School of Midwifery

References:
Curtis, E., et al. (2024) Te Kahui Hauora o te Tau Ihu. Health Profile Vol 2.
Israel, B. A., et al. (2005). Community-based participatory research: Assessing the evidence. 

      Health Education & Behavior.
Te Whatu Ora (2022). Report on Maternity: Live-born babies dataset 2022.
Research New Zealand (2023). New Zealanders’ Experiences and Perceptions of the Maternity and Perinatal
System 2022: A Summary Report.
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