PRODUCTION OF RECOMBINANT PROTEIN USING E. coli

Layla C. Mclntosh, Chelsea Blackstock & Dr. Adele Williamson — Te Aka Matuatua School of Science - University of Waikato

‘ BACKGROUND

‘ Producing protein in £ col/ is rapid, inexpensive and
straightforward in comparison to more complex
eukaryotic expression systems (Bird, 2011).

Small-scale expressions are used to determine the
achievable quantity and quality of production before
scaling up (Dannemeyer et al.,2024), and they can
identify the optimal expression conditions for the
specific protein.

N PROJECT AIM

The aim of this research project was to conduct a
small-scale expression test to determine the most

effective expression vector, and to compare the two

strains of £ coli.
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o Expression Strains:BL21 & Origami
o Expression Plasmids: pCOLD, pHMGWA & pDEST17

o Constant Conditions: Temperature- 15°C, Media- TB &

o IPTG Concentrations:0.1mM & 0.5mM
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METHODS

Gateway Cloning Transformation
Transfer DNA Heatshock opens cell

Plasmid with the
gene of interest

Solubility Assay SDS-PAGE Gels Purificati ize SDS-PAGE Gels
Nickel pulidown. Electric current a steins e band pattem, size
ightness

Glucose- 1%
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RESULTS

B3 in pDEST17->BL21 0.1mm 63kDa
LB3 in pHMGWA-> BL21 0.1mM 105kDa
B3 in pCOLD > BL21 0.1mMm 63kDa

LB3in pCOLD -> Origami 0.1mm 63kDa

63kDa
LB3in pDEST 17> BL21 0.5mM

105kDa
LB3 in pHMGWA=> BL21 0.5mm

63kDa
LB3in pCOLD >BL2) 0.5mM

63kDa
LB3 in pCOLD -> Origami 0.5mM

DISCUSSION

o The most effective expression vector- pCOLD & the
most effective expression strain- BL21.

o There was no significant difference in IPTG
concentrations.

o The pDEST17 vector was the least effective- it did not
express the protein at all.

NEXT STEP: conduct large-scale expression using

pCOLD/BL21,using the same conditions & 0.1mM IPTG/
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To investigate how light
influences the regulation
of the Lspgg2 gene in
Leptospermum scoparium
(Manuka), which plays a
key role in the production
of methylglyoxal (MGO)
found in Manuka honey.

Methylglyoxal (MGO), is a
molecule found in Manuka
honey, that is responsible
for its remarkable
antibacterial properties. In
2024, Ella Grierson and her
colleagues identified a
gene in Manuka, Lspgg?2,
which encodes a
phosphatase. This
enzyme
dephosphorylates
dihydroxyacetone
phosphate (DHAP), a
central metabolic
intermediate, converting it
into dihydroxyacetone
(DHA). DHA subsequently
transforms into MGO in
the derived honeu.
Building on this discovery,
our research explores the
role of light in regulating
Lspgg?2. This study aims to
enhance our
understanding of how
environmental factors
influence this gene and, in
turn its physiological role.
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Amplification

L/ No amplification

Copies per reaction (Ct)

The Waikato University Summer Research Scholarship
has provided me with invaluable opportunities, including
working in a university lab with extremely
knowledgeable and inspring mentors such as Associate
Professor Mike Clearwater. This experience both
expanded my knowledge and offered insight into
postgraduate life. Additionally, | gained hands-on
experience with industry lab technigques, such as
RT-gPCR by woking in a PC2 laboratory, at Plant and
Food Research in Palmerston North guided by highly
regarded plant molecular biologists, including Ella
Grierson & Dr Kevin Davies, giving me a glimpse into
research beyond the university setting.

We anticipate that the results of this experiment will
demonstrate a positive correlation between higher
DHA levels and greater irradiance. This relationship
could be explained by an increased demand for
phosphate cycling or higher DHAP availability, driven
by elevated photosynthetic activity under intense
light conditions.

Plant & Food
By Lennox Reynolds. Research
Supervised by Associate Proffesor Mike w Rangahau Ahumara Kai

Clearwater, Ella Grierson, Dr Kevin Davies ‘g""""“ﬁ' THE UNIVERSITY OF
& Dr Kathy Schwinn Qi; WAIKATO
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Gamma drain 1 Gamma drain 2 Gamma drain 3 Pouarua Drains

[ ¥ Drain

Steel rod i,\\
benchmark wedged =
into substrate past |
the peat matrix to
avoid movement
due to peat surface
oscillation

o Solinst pressure transducer

S

PVC dip well with slits to
allow Water to seep in, but
covered With geotextile to
avoid clogging With soil.
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BREAST CANCER’S PLOT TWIST: ESR1 MUTATIONS

SUPERVISOR DR.LINDA PETERS

Introduction

Breast cancer is often driven by oestrogen receptor-positive (ER+) tumours [1]. DNA mutations in the ESR1 gene (Fig 1) lead to endocrine therapy resistance by activating ERa independently of
oestrogen [2]. This pilot project aims to create and validate a mutation test using DNA from 80 biopsy samples of Waikato breast cancer patients, assess their ESR1 mutation status, and determine these

mutations' incidence and clinical implications for treatment.

ESRI Gene
pa il

Figure created using Biorender.com

ll:l]I:lIDw

e - |y
RN/ t:

161
%3
n
an
nn
n»n
F2 5]

-~
seve

. s B \ "
}_

b 5Ha-u|hu|:-o|_1|a—
|

n- c-
c AF1 DBD Hinge | AF2/L

Y5375/D538G

Figure 1: Location and structure of ESR7 gene. (a). ESR1, located on
chromosome 6 (6gq25.1), encodes ERa protein. (b) Exons 4-8 and key
protein domains are shown. (c). Mutations Y537S and D538G in the
ligand-binding domain (LBD) of exon 8 lead to constitutive ERa
activation, driving cancer growth without estrogen.

Results

0 Amplification of the ESRI Gene

TJ9F/14R
PW1F/1R CTIoES

MCF7 WT D538G Y537S

(-)

87bp bands,

matching the
ESR1 fragment
reported [2]

e Restriction Enxzyme Digest Analysis
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S T T S R A B B [l Figure 5: Restriction digest analysis of

1173bp

1kb Ladder

L Y1
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6055bp

sEE=EH

3, 8,

Matching the
expected plasmid
size (7228 bp) with

the mutation

WT, D538G, and Y537S variants on
055b, (WL 0.8% agarose gel. Lanes 2 & 7 (white
box): undigested circular DNA; Lanes
& 13 (Yellow box):
digestion Lanes 4, 9, & 14 (Pink box):
Xbal digestion; Lanes 6,
L7300 (Green Box): BamHI + Xbal digestion.

BamHI

10, & 15

100 bp ladder
Figure 3: 2% agarose gel showing WT, D538G, and Y537S variants.
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Methodologjv

i HRM Assay Lane 1: 100 bp ladder; Lanes 2 and 3: negative and human cell line
MCF?7 (positive control) amplified with PW1F/1R primers; Lanes 4-6: - e o o 9
plasmid samples amplified with CTJ9F/14R primers that covers ESR1 Confirmation of Mutation in Plasmid DNA
* ﬁ > exon 8.
— ‘ Identity | |
e '"..II e Plasmid DNA Extraction for Melt curve I FD1, NM_000125 - ESR1 (DS ACGU 66U GCCCCUCUAUEACUGC
= = test ranslation sn TValtvalt Pro EEEEE Tyr JUASp -
'lllllf‘ I 535 538 540
& i Sample | Concentration (ng/ul) | A260 | A260/280 | 26072 .. ESR1CDS
= a : S —
‘".®.“' wildiype | 52.648 1.053 | 2.001 3989 | Good Quality - A
A260/280 > (e /if:\ /\ B o
. o = i bl R il il 1.8 [e REV 2, D538G.ctj14 bt AC L T) CCCCTC‘T“;?\? ccv' CT‘
Confirm ESR ) Mel T d . v L. .CIJ 4_reverse.a
Wotation ¢ M Gepsy | Ampiyona| Y5375 | 58396 1168 |2025 | 3707 Translation
Verify Acquire tissue Extract DNAfor  Create test for Collect biopsy Perform DNA . = N ) . . . .
mutations in for training and positive control  DNA analysis samples from extraction and Figure 4: DNA concentration and quality of the plasmid DNA Figure 6: Nucleotide alignment of the ESR1 coding sequence (CDS) (yellow
plasmid DNA control tissue bank amplification

bar) to plasmid D538G shows a SNP (A > G), resulting in a missense mutation
at amino acid position 538.
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extracted from E. coli
Figure 2: Outline of ESR1 mutation test

Conclusions

e The 3 plasmids contain the ESR1 gene (Fig 3 & 5).

» Extracted high-quality plasmid DNA can be used for
DNA sequencing and HRM assay(Fig 4).

» Plasmid D538G contains the correct mutation (Fig 6).

Future
Directions

« HRM assay optimisation
(Figure 2, steps 4 - 6)
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EXPLORING

[cological Corridors
RS

01. Background

The Kopurererua catchment is a vital
ecological link from the Kaimai Ranges to
the Tauranga Harbour. In recent years the
catchment has experienced significant land
modification. Tauranga City Council
(TCC) in partnership with the University
of Waikato has initiated a monitoring
program to assess and restore the ecological
health of the Kopurererua and Nanakau
streams.

Unigue Species Groups Detected at Each Spatial Site

LLLUL M

Fish Specles Presence Across Sites
Fish

02. Objective

To identify and map potential ecological
corridors within Tauranga City to enhance
biodiversity and natural connectivity and
build understanding of how to connect
fragmented areas of high-quality
vegetation.
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 § Tauranga City
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03. Methods

nducted an dia—stmmh;bimﬁeld
'_Sml ﬂpa; o

ected en tal DNA (eDNA) samples f¢
T T

' Conducted a literature review to understand the
sme of the area,

gwniumps#wmﬁ;xmmﬁax

04. Results

Results were plotted into graphs and
tables via R studios to showcase
important data.

The unique species detected at each site
were plotted to show how biodiversity
varied across space.

DNA sequence reads for detected fish
species was plotted at each site to
determine how the sites differed in their
fish diversity.

Shakaya
Templeton.
Supervised by
Ang McGaughran,

Michael Barton,
Paul Greenshields.

05. Discussion

Field surveys identified poorer quality habitat
at midstream and downstream regions,
improving moving upstream.

However, eDNA sampling found a large
proportion of invasive species and lower
number of fish in upstream sites. This
information and a literature review revealed
that many perched culverts along reaches can
hinder fish passage.

Recommendations include adding fish ramps
to perched culverts, riparian planting in
fragmented areas, and the removal of weeds
from degraded reaches.

06. Conclusion

This study revealed overall poor habitat
quality in the Nanakau stream, especially
with a lack of biodiversity of fish across the
entire stream reach.

Among the first steps for creating
connectivity within the Nanakau include
the remediation of perched culverts that are
barricading native biodiversity.

07. References
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Background Results Discussion
* Honey bees are important for pollinating about 80% of _ Control Dosed ¢ The concentration of the metals in each body
major crops and they produce many useful products’ .
. B 4P ] . B ) = segment are greater in the dosed bees compared
* Heavy metals are released into the atmosphere and they -’\; 400000
do ot break dowir2 ? to the control (hon-dosed) bees
» Exposure of metals to bees occurs through contaminated % 300000 ¢ Some of the metals have moved into the head and
water and food sources, or airborne particles that settle € thorax while majority has remained in the
U iag?2 U 200000
BICBIEnE bOd'eS' _ ) S abdomen, where the digestive system is located
+ Heavy metals can bioaccumulate in bees, brood, and in o
hive products®* O 100000 e |tis likely that the metals have accumulated in
« Heavy metals could threaten the health of bees and the . D [ D D (=] L digestive waste in the rectum, rather than being
quality of their products, therefore also affecting the Thorax:  |Head: .Abdomen: “Thorax  (Head| Abdomén absorbed into the rest of the body
health of humans® ; 5 . g
S350 Control Dosed ¢ Dissecting the abdomen into its components and
Aim 5 ] further testing would be needed to confirm
£
5 20000 .
whether the metals are being absorbed or not
Determine whether heavy metals accumulate in the E
abdomen, thorax, or head of honey bees fed with 2 o * The increase in lead concentration in the brain was
environmentally relevant concentrations of copper, ‘g larger compared to cadmium, this aligns with
. U 10000 i i .
cadmium and lead. S previous work that showed an increase of lead in
S s the brain
Methods
0 == < /
Thorax Head Abdomen Thorax Head Abdomen <

e P e Pl 2 i / Control Dosed /{.;-\\
¥Cﬁ — — ~ ! »[ 5 35000 | ;
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. - Head : Thorax : Abdomen 25000

1. Young bees collected then 2! Separated the head,

fed for 21 days with diets thorax and abdomen
dosed with Cu, Cd, or Pb

20000

15000

HNO. H,0

Pb Concentratuin (pg/kg)

Sample \ ¥

Thorax Head Abdomen Thorax Silvestre, J; Le Roux, G; Baqué, D; Elger, A; Barron, A. B; et al. Honey bees cannot sense
Body Part harmful concentrations of metal pollutants in food. Chemosphere 2022, 297,134089. DOI.
i 2 x https://doi.org/10.1016/j.chemosphere.2022.134089.
Figure 1: Metal concentrations in the thorax, head, and abdomen of control 5. Astolfi, M. L; Conti, M. E; Messi, M; Marconi, E. Probiotics as a promising prophylactic
non- n LT m: r mi m tool to reduce levels of toxic or potentially toxic elements in bees. Chemosphere 2022,
(non-dosed) and dosed bees. Top to bottom: copper (Cu), cadmium (Cd), 308, 136261. DOI: https://doi.org/10.1016/jchemosphere.2022.136261.

and lead (Pb).

H,0

3! Prepared bee segment 4. Analysed elemental
samples using acid digestion concentration using ICP-MS
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ﬁntroduction
Streams and rivers process carbon through the
breakdown of terrestrial plant matter. Decomposition
of these inputs is an important functional indicator of
stream health.” Decomposition rates vary due to
factors including nutrient concentrations, temperature,
and microbial activity.?2 Our aim was to investigate
stream organic matter processing over a land-use
intensity gradient using the cotton strip assay (CSA).
We hypothesized that decomposition rates and their
variability would increase with land use intensity.

4 Methods N

We deployed the CSA in 10 Waikato streams across
differing land use types (indigenous forest, exotic
forest, pasture, urban). The CSA uses tensile strength
loss to measure decomposition.2 Stream
temperatures and specific conductivity were also

Kmeasured as key drivers of decomposition.

ﬂ:onclusion

4
Cotton strip assays can be used to determine
differences in decomposition rates across a land
use gradient. I found that decomposition increased
as human land uses put more pressure on the
stream ecosystem, with urban streams being the
most impacted. Temperature was found to increase
decomposition rates, showing the importance of
this physical driver on biological activity rates.! This
research is important to show differences in stream
ecosystems and how human impacts like land use

\\and climate change might affect them. /

Carbon processing over a land use gradient

Using cotton strip assays to determine stream decomposition across varying land uses R g
Alexandria White, Supervisor: Dr Frank Burdon - Acknowledgments: Jasmine Brown, Mael Marguet, Martin Sarkezi

REC landcover ll F [l EF Pl v

‘ I
| I

’ Stream :
Figure 1. Mean stream decomposition rates (+SE) in different
River Environment Classificatior? (REC) land use types (IF,
indigenous forest: EF, exotic forest; P, pasture; U, urban).

Tensile strength loss (% day b

f Results )

Decomposition rates increased with changing land
uses (Fig.1). Temperature and conductivity were weakly
associated with decomposition (Fig.2). Stream 6 was an
outlier confounded by flow conditions. Removing it
meant the correlation between decomposition and

K’temperature was statistically significant (p<0.05). /
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Figure 2. Correlations of decomposition
rates (+SFE) with mean daily temperature
and specific conductivity in streams
influenced by different land-use type.
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Figure 1. A single MinION flow cell generates data at a rate of 10 to 20
Gb every 48 hrs. Running multiple flow cells in parallel allows for human
genome sequencing (30x coverage) in about a day.

ONS, or Oxford Nanopore Se%uencing, is a third generation
technology that seq both DNA and RNA at high speed
and lower cost than other genomic methods. It uses a protein
pore called CsgG, which defects changes in electric resistance
as nucleic acids pass through it. These changes are recorded
as raw signal data files.

Bioinformatic post-processing is needed to convert raw signal
data into high-quality sequence reads, requiring knowledge
of Unix commands and bioinformatic tools.

The goal of this project is to create an accessible and easy-to
-use pipeline that str li the tedi post-processing steps
while maintaining functionality and usability
Sequencing

(GUI) is the optimal solution
for simplifying l:"il(gl enhancing ¥
the existing workflow, allowin
more users fo access ONS wifa Qual"y Control

¥

minimal training.

A typical ONS workflow can be m

summarised into four major
stages, as illustrated on the

A graphical user interface -

Poster Designer: by Kang Zhou

Project Supervisor: Dr. William Kelton
Acknowledgement: Kevin Beijerling, Kyrin

R Hanning, and Patrick Wightman
WAIKATO

reaking Barriers in
> Nanopo «

re Sequencing
Method

Jupyter Notebook was selected as the fr k for designing the GUI,
utilising Python for the front end and Bash for the back end.;bython
facilitates easier maintenance of the UI, as it enables rapid coding and is
understand by a wider range of users. Using Bash for the back end allows
the pipeline to leverage existing, well-developed bioinformatic tools and
enables data processing at native speed.

Th enhance the usability of the pipeline, a script was created to simplify
the installation process. This script can automatically determine the
operating system (OS) and central rrocessing unit (CPU) architecture. This
information is then used to guide the installation of the appropriate
dependencies and tools.

Below is one of the six interface designed specifically for base calling.

I ~ Basecaller

Basic Parameters

Figure 2: Base calling interface. Base calling refer to the process of converting raw
data (time-series signal graph) to nucleic acid sequence using a neural network model.

| F»\“e('\\'\g

Conclusion o

The d pment of the pipeline was pleted in January, and it received \-\gﬂme“‘
q_osiﬁve feedback from s'FJ(eholders, including my supervisor and lab staff. } < N =
he default parameter values are optimal in most cases, but not always. As :
a result, a user training d t and a d

be deployed in early 2025! . Figure 4. A

picture of me
working in the
lab - Summer

SRl 2024
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Despite the success of this project, there ﬂ(
are areas for improvment that can be B
addressed in the future:

- An interface for custom model training

- An interface for task pre-scheduling

- An interface for assembly polishing

- An interface for data visualization

- Smart/Automatic parameter selection

| t d t will be rors
. g s ame
created to assist future user and developers. The software is expected to pasic ™™

The developed pipeline consists
of six interfaces for different
bioinformatic post-processing
tasks:

- Base calling

- Report

- Format Conversion

- Filtering

- Indexing

- Alignment

Each posf—ﬁrocessing step is crucial for
producing high-quality data for analysis. Base
calling especially requires high-end GPU -
(Graphical Processin? Unit) and often take hours
to produce high-quality nucleic acid sequences
with the best Al model available.

‘Aoole W3 Max {BiitHInY

Figure 3. GPU history after base calling. Total time

taken is 1 hr and 22 min with a sample data set of

(100,000 reads). A standard dataset with multi-million

reads will take days to processing. (Exponential Scale)
To ensure that users can
utilise other interfaces
while waiting for base
calling, parallelism or multi-
threading is integrated into
the UI controls. This allows
previously spawned processes
to run in the background,
freeing up the main thread
for UI interaction.

Data Analysis
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Testing Kava ‘Washdown’ Hepatotoxicity using ‘Organ on a Chip’
Technology - Pilot Trials

WATKATO Sosaia Afungia, Joanna Hicks, Martin Atkins & Apo Aporosa

IntrOd_uctlon A: Treating Cells with Kava and Ethanol B: Lactate Dehydrogenase Activity Assay
Kava, a traditional Pacific plant and beverage known for its relaxing effects, ; ko Absorbacne vs Wavelength (LDH Assay)

has been consumed for decades. While traditionally consumed on its own,
modern practices often mix kava with alcohol to mask its bitterness. This
trend has raised concerns about potential liver damage and hepatotoxicity.

This project then aims to determine the effects of kava and alcohol on liver E
cells butHEK293 kidney cells were used instead of HepG2 liver cells for g
toxicity testing due to their rapid and robust growth. The findings will support 2
furthe¥ researgch using organPon-chip technglogy to assess trgleir comgﬁwed A B B B AN 2 \\‘_\‘_‘
impact more precisely. < 2 2488358888348
Wavelength(nm)
Methods
S—— Figure 6: Stacked Column graph for dead cell counts % for Figure 7: Curve showing the amount of absorbances done by
A: Treating Cells with Kava and Ethanol B: Lactate Dehydrogenase(LDH) Activity Assay each treatment tested samples at different wavelength for LDH assay.
) | Culture|  Passage - Differentiation » %‘i"c g::’:ples Hek-293 Cells g:::rel ggggemcilf:;;m Dlscu55|0n
e cet e i 1 M  Figure 5& 6: concentration of Kava, specifically ethanol, may have an
THAW [ = : effect on cell death; mortality increases with concentration. Alcohol,
"""""""""""""" l ethanol appears to cause more cell damage than the other treatments
i that do not ha\{e ethanol. o
Cell stocks/ Alcohol Treatment e Figure 7. Protein concentration increases, demonstrated by the peak at
Cfbamk N Ssssn | 220nm, are associated with increased cell damage due to lysis. Th
Start . ge due to lysis. e
96-well microplate Microplate reader at 450nm absorbance ratio at 260/280 (~1.53) indicates nucleic acid contamination

Figure 2: Cell Culture Workflow

Figure 3: LDH Assay Procedures and req uires fu rther reﬁ nlng'

Results Conclusion

Death Cell Counts % After 24hrs

Dead Count % Kava To summarize, it has been generally discovered that alcohol, whether
& and Etha coupled with kava or not, mostly damages Hek293 cells.

e Provides directions

o N e Future research should focus on the responses between alcohol and kava
E cox e LDH assays should be more accurate by avoid contamination, as well as
g = optimizing methods.
BEEE B B BN B Acknowledgments

0% = == i = = =
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Treatment Concentration(%)

Figure 4: Hek-293 cells under microscope
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INTRODUCTION

3D ing of plants is a growing
field that enables researchers to
quantify important features of key
plant structures like leaves, stems,

and branches. The data gained from
this has applications in horticulture,
where automating what is usually a
labour-intensive and destructive

\ task Id be very beneficial to

\ the industry. This project takes

the novel approccll of using Mestured Losi s |
B i trees to develop and
validate 3D :cunmng
techniques.

Comparison of Measured vs Ground Truth Leaf Area

Various methods of
scanning plants were
compared, including LIDAR
and laser scanning.
Photogrammetry was
selected as the most suitable
method for this project. Most
low-cost scanners rotate the plant
in front of a stationary camera, but
this project instead a
around the plant. This has the benefit
of eliminating small leaf movements
which are common when rotating the
plant, and tively affect capture
quality. An aluminium frame with
a camera on a motorized arm was
designed from scratch and built to
capture the images. The images are
segmented using a neural network
to mask and isolate the desired
features. These are processed
in Reality Capture to
r truct the 3D model
Cloud Compare is used
to get the various
measurements.
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The aim of this project is to
develop and test an
automated and low cost
but high-detail 3D scanner,
capable of reproducing plant
features with millimetre
accuracy. The scanner is used
to create accurate 3D models
of Bonsai trees. The 3D model
is segmented into two
categories (stem and leaf) in
order to measure physical
attributes like leaf area
and stem volume.

From the graph above it can be seen that as
the number of leaves increases the
measured leaf area error also increases.
Further investigation into a better meshing
algorithm would reduce this error.

RESULTS

The scanner reproduces 3D models
accurately. The process is almost fully
t ted, with | user input. The 3D Is
models have densities of more than 600
points per square centimetre of plant surface
area. The measured leaf area increases with
the number of leaves, but further work on this
project should reduce this signlfiecnﬂy The
project trates how a
low-cost high-detail 3D scanner can be
made. The project also shows that using
2D segmentation of images before
g into a 3D model is ful
in reproduemg 3D models as if they
had been segmented directly.

FUTURE WORK &

Future work could include looking into segmenting the
dense 3D point clouds dirac'ly by using a neural network
designed for such an app mpr ts could also
be made to the a ting system such as adding
motorized z-axis a to fully automat:

t to the
the capture process. Stabilizing the camera may also be
of benefit to increase the sharpness of the images.

Scanning Setup Captured Image

£

Segmented Image Segmented Model

Combined Model

THE PROCESS

SCAN ME
VIEW IN 3D!
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Developing a novel fatigue testing system for compliant kiwifruit grippers.

Introduction Aim

Kiwifruit grippers, based on compliant mechanisms, are being A testing system that can analyze the fatigue characteristics of this
developed to alleviate the manual labour shortages in the New style of gripper does not yet exist. Thus, the aim of this project is to
Zealand kiwifruit industry. engineer a fatigue testing system that:

Civen their cyclic operation, these grippers are subject to fatigue
After cycling so many times, the grippers may reach a point of
functional failure where they can no longer grip kiwifruit effectively.

positions of grippers during operati failure due to fatigue @ kiwifruit gripper prototypes.
-
Solution a— \
The PneuGrip Fatigue Testing System can meet the @ @
aforementioned functional requirements. N """ . IGLLLIR . —
. Load Cell 3
.
Pneumatic piston rod actuators drive the cycling of the &' . g 2
T 9 Comphar_\t kiwifruit
— gripper
Each gripper finger is allocated a load cell, enabling D II .
independent analysis of the force outputs of each finger. < U
.
Aluminium extrusion, a prominent design component, allows :' i
for extensive adjustability and modularity of the system. e SD Card Yeuns
i y y y S B a S
The PnueCrip system is electronically controlled by an e oL

Arduino Mega. Users can programme the Arduino to change High-Level Diagram of PneuGrip Fatigue Testing System

Can test the grippers to determine their
functional failure.

Read and record the force outputs of each
"I.Q gripper finger while a test trial occurs.

Is capable of testing multiple, and different,
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y Adjustable through -
. aluminium extrusion j

Load cells read
force outputs

the test cycle frequency and number of cycles.

Conclusion gvsclte Ii';t::lency Range:
Hi .5 to 1.5Hz

The PneuCrip fatigue testing system is at its final
development phase.

The first test trials of kiwifruit grippers are scheduled to
take place by the end of the Summer Research
Scholarship Programme.

gg“ Adjustable and Modular

The student's fourth year capstone project will be a
continuation of this work, which will see the
incorportaion of “smart” elements into the system.

®< Arduino Control

e

g

Pneumatic actuators
cycle the grippers







