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PP1 | Investigations of an Epid-Based 3D
Dose Reconstruction Method for Applications
in MRI-Linac Radiotherapy

Adam McNeilly?, Peter Greer®2, Timothy Van Beek?, Eric Van
Uytven?, Todsaporn Fuangrod*, Krista Chytyk-Praznik® and
Benjamin Zwan®

1School of Mathematical and Physical Sciences, University of Newcastle,
Callaghan, NSW, Australia

2Department of Radiation Oncology, Calvary Mater Newcastle Hospital,
Waratah, NSW, Australia

3Medical Physics Department, CancerCare Manitoba, Winnipeg,
Manitoba, Canada

4Faculty of Medicine and Public Health, HRH Princess Chulabhorn College
of Medical Science, Chulabhorn Royal Academy, Bangkok, Thailand

5Medical Physics Department, Nova Scotia Cancer Centre, Halifax, Nova
Scotia, Canada

6Central Coast Cancer Centre, Gosford Hospital, Gosford, NSW, Australia

Background: One of the challenges of external beam radiotherapy
(EBRT) with conventional linacs is that tumours tend to move both
between treatment fractions (interfraction motion) and during the
treatment itself (intrafraction motion). The MRI-Linac could pro-
vide real-time tracking of tumours and better adaptive treatment
planning accounting for both intrafraction and interfraction patient
motion.! We aim to adapt a predictive fluence model and use this
with images from an Electronic Portal Imaging Device (EPID) to recon-
struct dose delivered to the patient on the Australian MRI-Linac
system.

Methods: We utilise a fluence model that predicts the EPID dose,23
as well as a patient dose reconstruction (PDR) algorithm# that back
projects this dose to the patient plane and calculates the three-

dimensional patient dose via a collapsed cone convolution method.

We will adapt the model and algorithm to calculate the patient dose
for the Australian MRI-Linac system, accounting for the various differ-
ences including the magnetic field of the MRI, larger SAD and SDDs and

the horizontal linac beam orientation.

Results: The PDR algorithm has been demonstrated to work on a con-
ventional TrueBeam linac using some simple square field plans as well
as two clinical IMRT plans.

A predictive fluence model for the Australian MRI-Linac has been
created and optimized, and is being used alongside an adapted
PDR algorithm to calculate dose delivered to the patient. Testing is

WILEY

currently underway to verify the accuracy of this dose reconstruction
method.

Conclusions: MRI-guided radiotherapy has the potential to greatly
improve image-guided radiotherapy for cancer patients. Once our test-
ing of the dose reconstruction is completed, we will be able to verify
the accuracy of doses delivered to patients during treatments on the
Australian MRI-Linac system.

PP2 | Population-Level Uptake of Moderately
Hypofractionated Radiotherapy in the Treatment
of Prostate Cancer

Kajanan Nithiyananthan?, David Currow?, Taryn Medcalf?,

Wendy Thomson? and Jarad Martin?!

1School of Medicine and Public Health, Faculty of Health and Medicine,
University of Newcastle, Callaghan, NSW, Australia

2Cancer Institute NSW, Eveleigh, NSW, Australia

Background: High-quality phase Il evidence published in the past few
years shows the non-inferiority of hypofractionated radiation ther-
apy regimes compared to conventional regimes in the treatment of
prostate cancer. Hypofractionation has significant added benefits to
both the patient and the healthcare system, with a shorter treat-
ment duration. Despite this, hypofractionation has not been univer-

sally utilised.

Aim: This study aims to investigate the variation in the utilisation
of hypofractionation for the treatment of prostate cancer, in pub-
lic and private treatment facilities in New South Wales (NSW) from
2014 to 2018.

Methods: Men with prostate cancer and without pelvic lymph node
involvement, who received definitive external beam radiotherapy at
one of 12 public, or five private, radiation oncology treatment cen-
tres (ROTCs) in NSW were identified. Data from public ROTCs were
obtained for the 2015 to 2018 period from the NSW Cancer Registry,
while private data were obtained for the 2014 to 2017 period from
radiotherapy source systems. Data on the number and percentage of
patients receiving conventional versus hypofractionated treatment at
each ROTC were extracted. This was compared between each ROTC
and between private and public facilities as distinct groups.

Results: Of the 3951 patients, who participated in the study, 2997

received treatment in public facilities and 954 received treatment in
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Asia-Pac J Clin Oncol. 2019;15(Suppl. 7):21-40.

wileyonlinelibrary.com/journal/ajco | 21



POSTER ABSTRACTS

2 | WiLEY

private facilities. The number of patients who received hypofraction-
ation at the end of 2018 in public facilities was 517 (17%) and at the
end of 2017 in private facilities was 61 (6%). Assessment of individual
ROTCs yielded dramatic results; use of hypofractionation ranged from
0 to 44% between ROTCs.

Conclusions: Despite the benefits of hypofractionation, its utilisa-
tion is low, particularly in private facilities. There are many factors
that may be responsible for variability in hypofractionation use. The
next steps will be to identify these factors, determine their relative
contribution, then disseminate this evidence to practicing radiation
oncologists.

PP3 | Evaluation of glucoCEST Measurement at
3T:InVitro and In Vivo

Neda Gholizadeh?, Kate Skehan? and Jonathan Goodwin'?2

1School of Health Sciences, Faculty of Health and Medicine, University of
Newcastle, Newcastle, NSW, Australia

2Calvary Mater Newcastle, Radiation Oncology Department, Newcastle,
NSW, Australia

Background: The role of glucose as a biomarker for tumour metabolic
activity is routinely observed in fluorodeoxy-glucose positron emis-
sion tomography (FDG-PET). Despite being a ‘gold standard’ imag-
ing modality for the diagnostic assessment of tumour malignancy,
the use of ionizing radiation places certain restrictions on its use.
The technique known as chemical exchange saturation transfer of
glucose uptake (glucoCEST) may provide a non-ionizing alternative
to the measurement of glucose metabolism in the brain. This tech-
nigue may prove to be a valuable tool in the staging and follow up of

patients.

Aim: To evaluate the sensitivity of glucoCEST MRI at 3 tesla
(3T) clinical scanner in vitro using a phantom and in vivo human
brain.

Methods: MRI was performed on a Siemens 3T MR scanner with 32-
channel head coil and Siemens CEST sequence. For in vitro study, three
tubes containing: 60 mL water; 60 mL water + 1 mL glucose (Dextrose
D50) and 60 mL water + 2 mL glucose, respectively, were measured.
For in vivo study, a 35-year-old healthy volunteer underwent gluco-
CEST MRI scan before and after drinking a sugar-based drink (25 g

sugar/150 mL water) after a 15 min waiting time.

Results: GlucoCEST contrast measured in vitro was found to modu-
late with varying glucose concentration (0, 1 2%), demonstrating sen-
sitivity of the method to D50 volume. No significant difference was
observed in signal intensity of each phantom tube using conventional
T2-weighted imaging. In vivo measurements demonstrated increased
glucoCEST contrast in both white and grey matter in response to a

sugar-based drink.

Conclusions: This study supports the potential use of Siemens CEST
sequence at 3T for measurement of glucose uptake in tumour, where

variation in glucose concentration between 1 and 2% was depicted in

vitro with varying CEST contrast. Measurement of acute CEST changes
in the brain in response to glucose consumption further supports this

observation.

PP4 | Rates of Procedural Anxiety during
Radiotherapy Using a Mask In Patients with Head
and Neck Cancer

Erin Forbes?, Kerrie Clover?, Greg Carter®?, Chris Wratten?®,

Ben Britton?, Minh Thi Tieu®, Mahesh Kumar?, Sharon
Oultram?, Amanda L. Baker! and Kristen McCarter!

1School of Medicine and Public Health, The University of Newcastle,
Callaghan, New South Wales, Australia

2Ppsycho-Oncology Service, Calvary Mater Newcastle, Waratah, New South
Wales, Australia

3Department of Radiation Oncology, Calvary Mater Newcastle, Waratah,
New South Wales, Australia

4Consultation Liaison Psychiatry, John Hunter Hospital, New Lambton,
New South Wales, Australia

Background: During radiotherapy for head and neck cancers (HNC),
patients are required to wear a tight-fitting immobilisation mask dur-
ing treatment. Wearing the mask has been described by patients as
one of the worst things about radiotherapy. However, there has been
limited research into anxiety associated with this procedure. Our pre-
vious research at the Calvary Mater Newcastle, found patient anxiety
can disrupt radiotherapy treatment sessions.

Aim: This study aimed to describe the prevalence of mask-related
procedural anxiety during radiotherapy simulation and the first three

radiotherapy treatment sessions.

Methods: This study was embedded within a larger study of anxiety in
radiotherapy. Patients newly diagnosed with HNC attending the Cal-
vary Mater Newcastle for radiotherapy were observed by a research
assistant during simulation and a subset of treatment sessions (treat-
ments 1, 2 and 3). The research assistant recorded disruptions (need-
ing to remove the mask due to anxiety) or whether any intervention

(anxiolytic medication) was required.

Results: The mean age of patients (n=101) was 70 years and 76% were
male. During simulation, 5.9% of patients required an anxiolytic and
4.9% of patients needed to remove the mask. During the first three
treatments, 7.3% (T1), 8.9% (T2) and 6.6% (T3) of patients required a
sedative; and 3.2% (T1), 2.3% (T2) and 2.24 % (T3) needed the mask
removed. Overall, 8.9% of patients required a sedative during the first
three treatments, and 4.9% of patients needed the mask removed dur-

ing the first three treatments.

Conclusions: These findings suggest that a sizeable subset of patients
experience intense mask-related procedural anxiety during radiother-
apy for HNC. Pharmacological intervention to reduce anxiety during
radiotherapy can be time consuming and is often not preferred by
patients. The proportion of patients experiencing mask-related pro-
cedural anxiety during radiotherapy warrants further investigation to

explore effective and acceptable alternatives.
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PP5 | Toward Safe Delivery of Radiation
Therapy — Assessment of the Sensitivity of
Clinically Used Patient-Specific Quality
Assurance Methods

Joerg Lehmann23, Mohammad Hussein?, Therese Standen?,
Shankar Siva®, Alisha Moore®, Brindha Subramanian’, Michael
Barnes'?, Peter Greer!? and Catharine Clark*&?

1Radiation Oncology Department, Calvary Mater Newcastle, Newcastle,
NSW, Australia

25chool of Mathematical and Physical Sciences, University of Newcastle,
NSW, Australia

3Institute of Medical Physics, University of Sydney, Sydney, Australia
4National Physical Laboratory, London, United Kingdom

5 Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia
6TROG Cancer Research, Newcastle, NSW, Australia

7 GenesisCare, Ringwood Private Hospital, Ringwood, Victoria, Australia
8Royal Surrey County Hospital, Guildford, United Kingdom

9 Radiotherapy Trials Quality Assurance Group, United Kingdom

Background: Quality of radiation therapy treatment has a major
impact on patient outcomes, independently of other factors. Cur-
rently, the quality of complex modern intensity modulated treat-
ments is examined at most radiotherapy clinics for every patient
individually using a patient-specific quality assurance (PSQA).
Methods and equipment used vary greatly between clinics. PSQA
procedures are time consuming and costly, while their ability
to detect clinically significant deviations of treatment quality is

unclear.

Aims: This work aims to systematically and remotely test the sensitiv-
ity of clinics’ PSQA procedures to detect clinically relevant treatment

delivery problems.

Methods: A software tool has been created to edit radiation deliv-
ery instructions (DICOM plan files) and introduce small simulated
errors. Participating clinics are invited to provide a treatment plan
for a prescribed scenario. Using the tool, 12 versions of the plan
with errors are created. The clinics are requested to perform their
regular PSQA procedure for each of the plans, as well as our
established method for remote auditing of centres for clinical trials
(VESPA).

Results: In local preparation work, the simulated errors to be intro-
duced into the clinics’ plans have been carefully selected for their abil-
ity to result in clinically significant changes to the given treatment
while remaining small enough to be otherwise potentially overlooked.
Combinations of small errors with synergistic impacts have also been
employed. Clinics using varying PSQA methods and located in Aus-
tralia, the United Kingdom and the United States have enrolled and
started measurements. Results received so far illustrate notable differ-

ences in the sensitivity of clinical PSQA systems.

Conclusions: This is the first study of its kind and its outcomes will ulti-
mately be recommendations and strategies to improve the quality and
consistency of radiation therapy across Australia/NZ and worldwide
along with potential health cost savings and improvements to quality

assurance in clinical trials.
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PP6 | A Multi-Centre Study of MRI-Only
Prostate Radiation Therapy Planning: A NINJA
Trial Sub-Study

Peter Greer!?, Kate Skehan?, Jonathan Goodwin'Z, Jason

Dowling®, Jae Hyuk Choi2, Mark Sidhom?*, Lee Wilton?, Joanne
Smart?, Tess Afinidad* and Jarad Martin'2

1School of Mathematical and Physical Sciences, University of Newcastle,
NSW, Australia

2Radiation Oncology Department, Calvary Mater Newcastle, Newcastle,
NSW, Australia

3The Australian E-Health Research Centre, Commonwealth Scientific and
Industrial Research Organisation, Brisbane, QLD, Australia

4Liverpool Cancer Therapy Centre, Southern Sydney Area Health Service,
Sydney, NSW, Australia

Background: Traditionally prostate radiation therapy has required 8
weeks of treatment. The multi-centre clinical trial Novel Integration
of Novel Integration of New prostate radiation schedules with adJu-
vant Androgen deprivation (NINJA) is comparing new schedules of five
daily treatments versus a longer regimen of 14 treatments. Radiation
therapy for prostate is conventionally performed with MRI scans for
prostate (target) delineation and CT scans for dose calculation pur-
poses. However, this can introduce systematic registration errors in
the treatment. In conjunction with NINJA, an MRI sub-study is being
performed where patient treatments will be planned solely using MRI

scans to improve the accuracy of the treatments.

Aims: To demonstrate the feasibility of MRI-only prostate planning
within the context of a multi-centre trial.

Methods: The implementation model comprises three phases (1) ret-
rospective: conventional workflow with comparison of the accuracy of
MRI-only dose calculations; (2) prospective: MRI-only workflow with
quality assurance comparison to conventional CT scan; (3) Full NINJA:
MRI-only workflow with quality assurance to bulk anatomical density
(BAD) dose calculation. For MRI-only workflow, a synthetic CT scan is
computer generated from the patient MRI scans for dose calculations

using an existing method.!

Results: To date, two centres have enrolled patients (n = 14) on the
MRI sub-study with three patients at phase 3 Full NINJA. The first two
patients at phase 3 required CT scanning due to unforseenissues, while
the third became the first prostate treatment in Australia performed
without a CT scan. All patients have achieved the stated quality assur-

ance criteria for accuracy of dose calculations on MRI.

Conclusions: To date two centres have demonstrated the capability
to perform MRI-only treatment planning for this trial. Other centres
are expected to come on-line following MRI scanning equipment pur-
chases.

PP7 | Real-Time Assessment of Lung Depth and
Skin Distance during Deep Inspiration Breath
Hold (DIBH) Radiotherapy of Breast Cancer

Elena Vasina®, Natalie Kong?, Peter Greer'? and Joerg
Lehmann®23
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1School of Mathematical and Physical Sciences, University of Newcastle,
NSW, Australia

2Radiation Oncology Department, Calvary Mater Newcastle, Newcastle,
NSW, Australia

3Institute of Medical Physics, University of Sydney, Sydney, NSW, Australia

Background: Radiation treatment for breast cancer patients is nowa-
days often delivered with the patient holding their breath. This
approach, referred to as Deep Inspiration Breath Hold (DIBH), aims
to reduce the amount of radiation received by the patient’s heart
and lungs. Monitoring how well the patient holds their breath can be
done using images formed by the treatment beam on an imaging panel
placed on the beam exit side of the patient. Called electronic portal
imaging devices (EPIDs), these panels are available on most modern
treatment machines making this approach appealing as does its lack of

any additional radiation dose to the patient.

Aims: This work aims to implement the previously tested method with
a C#.NET software tool for robust clinical use. The tool will analyse
EPID images acquired during breast cancer radiotherapy treatment in
real time and report agreement with expected parameters to the treat-

ment team.

Methods: The C#.Net tool is based on a MATLAB prototype, which had
been tested offline on thousands of existing patient images, including
those of the TROG 14.04 HART trial. In addition to the lung depth (dis-
tance between the posterior field edge and the lung — chestwall inter-
face), the software will measure the distance from the posterior field
edge to the skin, which was shown in previous work to be an additional
reliable breath hold indicator.

Results: The first version of the C#.Net tool has been successfully
tested on a clinical linear accelerator. It was able to read in live stream-
ing images of a phantom placed on the treatment couch and to perform
basic analysis of the profiles extracted from those images.

Conclusions: Measurements of inspiration levels of breast cancer
patients during DIBH treatment using EPID images are expected to
provide improved control of the treatment delivery without additional

imaging dose and extra hardware.

PP8 | Prevalence of Current School-Level
Nutrition Policies and Practices of Secondary
Schools in NSW, Australia

Jia Ying O0i'?3, Sze Lin Yoong'??, Rachel Sutherland?3,
Jessica Wrigley?, Christophe Lecathelinais'?2, Kathryn
Reillyl23, Lisa Janssen?, Nicole Nathan22 and Luke
Wolfenden®?3

LHunter New England Population Health, Wallsend, NSW, Australia

25chool of Medicine and Public Health, University of Newcastle, Callaghan,
NSW, Australia

3Hunter Medical Research Institute, Newcastle, NSW, Australia

Background: Lowering rates of adolescent overweight and obesity is a
public health priority, as excess weight tends to track into adulthood,
increasing the risk of a range of cancers and cardiometabolic diseases.

Schools are an ideal setting to improve adolescent health and diet;
however, there is little data assessing the implementation of evidence-

based nutrition policies and practices in Australian secondary schools.

Aims: To investigate school-level nutrition policies and practices of sec-
ondary schools in NSW, Australia, and reported barriers and facilita-
tors to implementation.

Methods: A two-part telephone survey consisting of a section for
school principals and a section for school canteen managers was con-
ducted on a cross-sectional sample of secondary schools in NSW, Aus-
tralia. The survey was designed using the Centers for Disease Control
and Prevention (CDC) Framework for addressing the school nutrition
environment and services. Univariate analyses were used to assess dif-

ferences in implementation by school sector, SES and location.

Results: A total of 137 school principals and 80 canteen managers
completed the survey. School implementation for water, marketing and
learning opportunities was high (>90%). Implementation of policy, can-
teens, fundraisers and staff training was reported in less than a quar-
ter of participating schools. There were no significant differences in
implementation by school sector, socioeconomic status and geographic
location. Reported barriers were other priorities and commitments
(28.47%), and lack of parental support (13.87%), and staff and stu-
dent support (13.14%). Reported facilitators included support from
stakeholders, staff, students and parents (37.23%), providing resources
(30.66%), and financial aid (24.82%).

Conclusions: There is considerable opportunity to improve the imple-
mentation of nutrition policies and practices in secondary schools, par-
ticularly improving the availability of unhealthy options, staff training
and nutrition policy implementation. Strategies to target barriers, such
as gaining support from school staff, students and parents and provi-

sion of resources and funding, are needed.

PP9 | ACluster Randomised Controlled Trial of a
Web-Based Intervention to Improve Child
Dietary Intake within Childcare Centres

Courtney Barnes'2%4, Alice Grady'23#, Amber E. Vaughn?,
Nicole Nathan®23# Luke Wolfenden234 and Serene
Yoong!234

LHunter New England Population Health, Wallsend, NSW, Australia

25chool of Medicine and Public Health, The University of Newcastle,
Callaghan, NSW, Australia

3Hunter Medical Research Institute, New Lambton, Australia

4Priority Research Centre for Health Behaviour, The University of
Newcastle, Callaghan, NSW, Australia

5Center for Health Promotion and Disease Prevention, University of North
Carolina, Chapel Hill, North Carolina, USA

Background: Poor dietary behaviours are the leading modifiable risk
factor for the development of non-communicable diseases and spe-
cific types of cancers. As dietary behaviours developed during child-
hood track into adulthood, childcare centres are a promising setting
for targeting children’s nutrition behaviours. Research has identified
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several childcare-based nutrition practices associated with improved
child diet. However, such practices are not routinely implemented by
childcare staff.

Aims: The primary aim of this study is to examine the impact of a
web-based intervention targeting childcare centre nutrition practices
on improving child dietary intake in childcare. Secondary aims are to
examine the impact of the intervention on childcare centre implemen-
tation of nutrition practices.

Methods: A 6-month cluster randomised controlled trial will be con-
ducted with 22 childcare centres within NSW, Australia. Centres allo-
cated to the intervention group will receive access to a web-based
program and health promotion officer support to implement nutri-
tion practices to improve child diet in care. The primary outcome will
be mean serves of fruit and vegetables consumed by children while
in care, assessed through lunchbox measurements with 440 children.
Self-reported centre implementation of nutrition practices and pro-
cesses to meet nutrition practices will be assessed via interviews with

centre supervisors.

Results: Twelve centres have been recruited to the study to date. Pilot
testing of the web-based program and implementation support has
been conducted with four childcare centre staff, indicating high feasi-
bility and acceptability. Baseline self-reported centre implementation

of the nutrition practices will be presented.

Conclusions: This study will provide current data on the prevalence of
childcare centre implementation of nutrition practices. Results of the
study are likely to inform future support strategies delivered to centres
to support implementation to improve child dietary intake and reduce

the future risk of cancer in children attending care.

PP10 | APilot Study of a Video-Based
Educational Intervention and Cervical Cancer
Awareness amongst Senior High School Students
in Ghana — A Before After Study

Ama G. Ampofo®?2, Shirley A. Gyamfuaah?, Sarponmaa N.
Opoku?, Sabina O. Owusu?! and Mary B. |bitoye®

LGarden City University College, Department of Nursing, Kumasi, Ghana

2Health Behaviour Research Collaborative, Priority Research Centre for
Health Behaviour, School of Medicine and Public Health, University of
Newcastle, NSW, Australia

3Hunter Medical Research Institute, NSW, Australia
4Sacred Heart Hospital, Dublin, Ireland

5University of llorin, llorin, Nigeria

Background: Cervical cancer is the second most common cancer and
topmost cause of cancer deaths amongst women in Ghana. Cervi-
cal cancer screening in Ghana begins at 25 years; however, screening
uptake is very low. High rates of information and communication tech-
nology use in Ghana present an opportunity for raising adolescents’

cervical cancer awareness and screening uptake.

Aim: To assess the effect of a video-based educational intervention

(VBEI) inimproving awareness of cervical cancer and reducing barriers
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to cervical cancer screening amongst senior high school (SHS) students
in Ghana.

Methods: A single-arm before and after study in which 50 respon-
dents were selected using stratified probability sampling. Participants
viewed a 20-min YouTube video on cervical cancer and self-completed
a study-specific questionnaire before and after the VBEI. McNemar’s
test was used to test the difference in awareness between pre- and
post-intervention at a significance level of P <.05.

Results: There was a statistically significant increase in awareness of
the causative agent of cervical cancer (P = .003) and treatment out-
comes (P=.003). However, there was no statistically significant change
in awareness of risk factors (P =.215), signs and symptoms of cervical
cancer (P =.056) or barriers to cervical cancer screening (P =.322).

Conclusions: This study provides preliminary evidence that VBEI
may be an effective strategy for increasing awareness of cervical
cancer. Future research should focus on developing and rigorously
testing a culturally tailored video-based educational intervention to
improve cervical cancer awareness and screening uptake amongst SHS

students.

PP11 | Bridging the Gap Between Research and
Practice: A System for Knowledge Translation

Matthew McLaughlin??3#, Alison Brown®23#, Benjamin

Elton22, Sarah Young??, Jessica Wrigley?2, Courtney
Barnes'234 Rebecca Hodder!23# Rachel Sutherland%3# and
Clare Desmet??3

1School of Medicine and Public Health, University of Newcasle, Callaghan,
NSW, Australia

2Hunter New England Population Health, Wallsend, NSW, Australia
3Hunter Medical Research Institute, New Lambton Heights, NSW, Australia

4Priority Research Centre for Health Behaviour, University of Newcastle,
Callaghan, NSW, Australia

Background: Knowledge translation (KT) aims to bridge the gap
between research evidence and practice. Evidence suggests the
increased use of research in practice may subsequently reduce chronic

disease incidence (including cancer).

Aim: To embed a system of KT within an Australian local health district
service, responsible for delivering evidence-based obesity prevention
interventions in school and child care settings. Specifically, the system
aims to establish a culture of KT to increase the awareness and use
of research amongst identified key target audiences (e.g. school Prin-

cipals).

Methods: A series of planning meetings were held between research
staff (n = 3) embedded in the health service (July 2018-September
2018). A KT system was planned for a health promotion program
within the Hunter New England local health district targeting schools
and early childhood education and care (Good for Kids, Good for Life).
The system comprised of KT ‘champions’ (n = 9) embedded across each
project (n = 7) of the program, responsible for leading the development
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of a KT plan. Executive support was granted by relevant health service
managers for the KT system (September 2018-September 2019).

Results: The completion of KT plans for each project resulted in identi-
fication of three key priorities: (1) the strengthening of brand aware-
ness, to establish Good for Kids as a leading health promotion group
on children and young peoples’ health; (2) the establishment of a
community advisory group, facilitating co-production; and (3) the co-
production with an external company of a digital platform to share
research findings with key stakeholders using plain language sum-
maries.

Conclusions: Such a KT system may be useful to develop a culture of
KT, and thus, increase the uptake of research and effectiveness of prac-
tice. Subsequently, this may reduce chronic disease incidence (includ-
ing cancer). Future research should focus on evaluating the effective-

ness of each of the three priorities.

PP12 | Do Technical and Further Education
(TAFE) Students Intend to Change Their Health
Risk Behaviours?

Prince Atorkey'?3, Flora Tzelepis'?2, Christine Paul®3, Billie
Bonevski®?, John Wiggers'23, Emma Byrnes®3 and Aimee
Mitchell2

1School of Medicine and Public Health, Faculty of Health and Medicine,
University of Newcastle, Callaghan, NSW, Australia

2Hunter New England Population Health, Hunter New England Local
Health District, Locked Mail Bag 10, Wallsend, NSW, Australia

3Hunter Medical Research Institute Locked Bag 1000, New Lambton
Heights, NSW, Australia

Background: A high proportion of vocational education students
engage in multiple health risk behaviours. Changing a single health risk
behaviour reduces chronic disease burden but the benefits are ampli-

fied when multiple health risk behaviours are changed.

Aims: The aim of this study is to investigate the prevalence of health
risk behaviours amongst vocational education students and to examine
their intentions to change their health-risk behaviours.

Methods: Students from six TAFE campuses were surveyed in class via
a computer tablet. The survey asked about the behaviours for which
participants did not meet Australian health guidelines and about their

intentions to change those health risk behaviours.

Results: To date, 545 participants have completed the survey. The
majority were men and the average age is 23.5 years. The prevalence
for smoking (37%), inadequate fruit intake (44.4%), inadequate veg-
etable intake (90.1%), risky alcohol consumption (62.3%) and physi-
cal inactivity (28.4%) were high. Participants were significantly least
likely to report that they intended to reduce their alcohol consump-
tion (13.8%) in the next 6 months and most likely to report that they
intended to increase their physical activity (54.4%).

Conclusion: There are high rates of health risk behaviours in TAFE
students, the design of interventions should take into account those

behaviours they wish to change and how to motivate them to consider
changing behaviours, they have less interest in modifying.

PP13 | Implementation of Recommended
Healthy Eating and Physical Activity Policies
and Practices in the Family Day Care Setting

Melanie Lum®23, Alice Grady'?34, Jannah Jonest234,

Maryann Falkiner!, Megan Finch'234, Vanessa Herrmann?,
Sue Green!, Allen Stanley! and Serene Yoong!234

1Hunter New England Population Health, Wallsend, NSW, Australia

25chool of Medicine and Public Health, University of Newcastle, Callaghan,
NSW, Australia

3Hunter Medical Research Institute, Newcastle, NSW, Australia

4Priority Research Centre for Health Behaviour, University of Newcastle,
Callaghan, NSW, Australia

Background: Childhood overweight and obesity increases the risk of
chronic disease later in life including cancer. Supporting early child-
hood education and care services to implement healthy eating and
physical activity policies and practices is recommended to reduce the
risk of childhood obesity. While extensive research examining the
implementation of such practices has been conducted in centre-based
services, few studies have assessed implementation within the family
day care setting.

Aim: The aim of this research was to describe the implementation of
recommended healthy eating and physical activity policies and prac-

tices in a sample of Australian family day care services.

Methods: All family day care service providers (managing organisa-
tional structures) (n = 16) and a sub-sample of family day care educa-
tors (n = 174) located across the Hunter New England region of NSW,
Australia participated in a telephone survey. Service providers were
assessed on the implementation of 13 evidence-based healthy eating
and physical activity policies and practices. Educators were assessed
on seven of these practices. Descriptive statistics were used for

analyses.

Results: The most prevalent practices implemented by both service
providers and educators included ensuring educators have access to
suitable physical activity equipment to encourage active play (>98%)
and communicating with families when children’s lunchboxes were not
compliant with dietary guidelines (>80%). However, service providers
reported low rates of implementation for the majority of policies,
including the implementation of physical activity (31%) and small
screen (19%) policies and having educators trained in the healthy eat-
ing and physical activity in children (19%).

Conclusions: Improving the implementation healthy eating and physi-
cal activity policies and practices in the family day care setting, as well
as increasing training of educators, may reduce the risk of obesity and
certain types of cancer over the lifetime. Future research establish-
ing effective approaches to improve the implementation of evidence-
based policies and practices is required.
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Background: Long noncoding RNAs (IncRNAs) function in cancer
pathogenesis and phenotypes through a diverse array of mechanisms

that are not presently fully understood.

Aim: To investigate the functional significance of IncRNAs in resistance
cells, we sought to find IncRNAs differentially regulated in cancer cells
resistant to either TNF-related apoptosis-inducing ligand (TRAIL) or
the Mcl-1 inhibitor UMI-77, agents that act through the extrinsic and
intrinsic apoptotic pathways, respectively.

Methods: We generated melanoma cell sub-lines with acquired resis-
tance to UMI-77 and TRAIL through prolonged exposure of melanoma
cells to the agents. Comparative RNA sequencing analysis was car-
ried out to identify differentially expressed IncRNAs in the resistant
cells and their corresponding parental counterparts. RNA pulldown
followed by mass spectrometry was employed to interrogate proteins
that bound to identified IncRNAs.

Results: We identified a commonly up-regulated IncRNA, ovarian
adenocarcinoma-amplified IncRNA (OVAAL), which was responsible
for apoptotic resistance of cancer cells. OVAAL expression was sig-
nificantly increased in colorectal cancer and melanoma compared
with the corresponding normal tissues. Functionally, OVAAL silencing
significantly inhibited cancer cell proliferation and retarded tumour
xenograft growth. Mechanically, OVAAL physically formed ternary
complex with serine/threonine-protein kinase 3 (STK3) and RAF proto-
oncogene serine/threonine-protein kinase (Raf-1), which enhanced
the activation of the RAF/mitogen-activated protein kinase kinase 1
(MEK)/ERK signalling cascade, thus, promoting c-Myc-mediated cell
proliferation and Mcl-1-mediated cell survival. On the other hand,
silencing of OVAAL triggered cellular senescence through polypyrimi-
dine tract-binding protein 1 (PTBP1)-mediated p27 mRNA translation,
which was regulated by competitive binding between OVAAL and p27
mRNA to PTBP1.

Conclusions: Taken together, these results reveal that OVAAL is
required for the survival of cancer cells through dual mecha-
nisms controlling RAF/MEK/ERK signalling and p27-mediated cellular

senescence.

WILEY—-Z

PP15 | Anti-Acute Myeloid Leukaemia
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Background: Acute myeloid leukaemia (AML) is a lethal blood cancer
for which elderly patients are often not of adequate health to receive
standard treatment and succumb eventually. Cannabis has been used
in the treatment of disease for thousands of years. The passage of
the Controlled Substances Act (CSA) of 1970 (USA), led to its prohi-
bition because of the side effects induced by psychoactive cannabi-
noid, tetrahydrocannabinol (THC). The recent introduction of research
licenses investigating health benefits of cannabinoids promoted our
interest in unravelling the anecdotal anti-AML effects of low-THC

cannabis.

Aim: Examine the chemical compounds of low-THC cannabis extracts
(cannabinoids and essential oils) influencing cell proliferation and cell
death in in-vitro models of AML.

Methods: Utilising AML cell lines harbouring FLT-3-ITD (MV4-11) and
NRAS (HL-60) mutations, and primary CD3%* bone marrow stem cells
(BMSC), we examined anti-AML properties of crude cannabis decar-
boxylated ethanol extracts (CE), pure cannabinoids (CBD, THC) and
crude essential oils/EO and pure terpenes (terpinolene, caryophylline)
inin-vitro setting.

Results: Cell proliferation assays revealed that, MV4-11 cells were
more sensitive to CE and pure cannabinoids (IC50: CE 3.8 ug/mL, CBD
1.9 pg/mL and THC 6.7 pg/mL) compared to HL-60 cells (IC50: CE
10.1 pg/mL, CBD 7.6 ug/mL and THC 16.2 ug/mL). HL-60 cells showed
greater sensitivity to both crude EO and pure terpenes (IC50: EO 49.7
ug/mL and terpinolene 45.9 pug/mL) than MV4-11 cells (IC50: EO 137.5
ug/mL and terpinolene 148.9 ug/mL). Importantly, no cytotoxicity was
observed in BMSC at concentrations of 12.5 ug/mL CE. Highly syner-
gistic effects were seen with combined application of CE and crude EO
or pure terpenes (IC50: CE 1.8 ug/mL and EO 36.9 pug/mL for MV4-11
and for HL-60 2.3 ug/mL and 44.9 ug/Ml, respectively) in both AML cell
lines.

Conclusions: The safety and efficacy themes suggested by our results
reveal the clinical potential of low-THC cannabis in AML treatment,
particularly patients with poor prognosis. Work continues in our lab-
oratory to test these chemicals using preclinical models.

PP16 | Profiling the Immune System in Primary
and Recurrent Glioblastoma
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Background: Immunotherapy has benefit in some solid tumours,
including melanoma, where immune infiltration can be pronounced.
Until recently, the central nervous system was thought to be immune
privileged. Immune cells are capable of infiltrating tumours from
glioblastoma patients, but immunotherapy trials have not consistently

shown a benefit in these patients.

Aim: The aim of this study was to profile the immune system in primary

and recurrent glioblastoma tumours.

Methods: Formalin-fixed paraffin-embedded sections of primary and
matched recurrent tumours from 13 patients with glioblastoma were
processed for immunohistochemical labelling of a range of immune cell
markers. Immune infiltration was scored on digitally scanned immuno-
labelled sections using a categorical system of O (absent), 1 (present), 2
(moderate) and 3 (marked).

Results: Immune cells were observed in three topographical loca-
tions within primary and recurrent glioblastoma tumours namely the
tumour proper, perivascular spaces and associated with haemorrhages
within the tumour. CD3* cell infiltration into the tumour proper was
present in almost all primary and recurrent tumours. However, only
one case (case #9) had CD3+ or CD8* cell infiltration scores >1
for both primary and recurrent tumour. Indeed, very low levels of
immune infiltration were observed in most glioblastoma cases. CD3*
cells were observed in perivascular spaces in 11 of the 13 cases for
both primary and recurrent tumours. Only case #9 had CD3* cells in
perivascular spaces that was scored >1 for both primary and recur-
rent tumours. Interestingly, CD8*+ cells were observed in perivas-
cular spaces in 8 of 13 primary tumours but 12 of 13 recurrent
tumours. Quantitative analysis of these and other immune markers is
continuing.

Conclusions: In conclusion, while immune infiltration was observed in
both primary and recurrent glioblastomas, the level of infiltration was
quite low. This may correlate with the failure of some immunotherapy

approaches in glioblastoma patients.

PP17 | Targeting Transposable Elements for
Analysis of Single-Cell DNA Methylation with
Parallel Transcriptome Sequencing
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Background: Parallel analysis of the epigenome and transcriptome is
a powerful method for unravelling cellular heterogeneity at single-cell
resolution. Current methods utilise whole-genome bisulfite sequenc-
ing (scBS-seq), which is limited by low CpG coverage and poor mapping
efficiency (approximately 10 to 40%).

Aims: To address these challenges, we aimed to develop a targeted
single-cell sequencing method to estimate global DNA methylation lev-
els. Single-cell Transposable Element Methylation sequencing (scTEM-
seq) targets retrotransposons (LINE1 and SINE elements), which yields
cost and time efficient estimation of average DNA methylation levels.

Methods: scTEM-seq was applied in KGla cells treated with a
hypomethylating agent (decitabine) for 72 hr.

Results: Using scTEM-seq, average mapping efficiencies for LINE1 and
Sine Alu elements were 46.5 and 56.2%, respectively, and we recov-
ered information from up to 400 and 1769 distinct annotations per cell.
In untreated cells, the average DNA methylation measured by scTEM-
seq was 81.1 and 81.9%, for LINE1 and Sine Alu, respectively. These
values were within 2.8% of the genome-wide levels of DNA methyla-
tion obtained using a bulk cell method (79.1%). In cells treated with
DAC, scTEM-seq libraries showed variable DNA methylation ranging
from 31.7 to 67.4% and 31 to 80.7%, for LINE1 and Sine Alu, respec-
tively. This heterogeneity was similar to data obtained using scBS-seq
(range: 22.4-71.6%)

Conclusions: In summary, scTEM-seq provides accurate estimation
of DNA methylation heterogeneity in single cells. Like scBS-seq,
scTEM-seq can be combined with parallel transcriptome analysis. Thus,
scTEM-seq will find applications where average levels of DNA methy-
lation are of interest, rather than locus-specific DNA methylation pat-
terns, for example, in cancer cells treated with hypomethylating agents

or ininduced pluripotent stem cells.
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Background: Prognosis for people with brain cancer is dire. Standard
treatment using the Stupp protocol prolongs survival but is not a cure.
Blood-derived biomarkers provide an opportunity to better monitor
therapy response. EphA2 (Ephrin type-A receptor-2) is a receptor pro-
tein overexpressed in brain tumours and is associated with disease pro-

gression and a poor prognosis.

Aim: To monitor circulating EphA2 levels in blood as a biomarker of dis-

ease progression in patients with brain cancer.
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Methods: Plasma samples and survival data for 30 glioblastoma
patients were obtained from the Hunter Cancer Biobank, NSW, Aus-
tralia. Plasma EphA2 was detected using a commercial ELISA kit
(Sigma-Aldrich) in 220 samples obtained before, during and after treat-
ment with the Stupp protocol.

Results: The patient cohort included nine females and 21 males
(median age: 61years, range: 18-81). The median survival was 442
days (range: 40-869) from first day of treatment. Plasma EphA2 con-
centration ranged from 0-20 ng/mL. The cohort was stratified into two
populations designated as EphA2 negative or positive. Negative was
an EphA2 concentration less than 0.15 ng/mL for the duration of the
study (n = 5) or following treatment (n = 5). Positive was an EphA2 con-
centration greater than 0.15 ng/mL for the duration of the study (n =
17) or following treatment (n = 3). Of the EphA2 negative cohort, eight
of 10 survived longer than the medium. Of the EphA2 positive cohort,
seven of 20 survived longer than the median, three others survived but
had not reached the median at the time of analysis, while 10 survived
less than the median. Chi-square analysis comparing EphA2 negative
and positive cohorts with survival less than or greater than the median

showed a statistically significant difference (P =.02, odds ratio: 7.4).

Conclusion: The EphA2 negative cohort was 7.4 times more likely to
survive longer than the median of 442 days compared with the EphA2
positive cohort.

PP20 | A Simple Rapid HPLC Method for the
Simultaneous Measurement of Temozolomide
and Its Metabolite Levels in Glioblastoma Cancer
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Background: Glioblastoma (GBM) is the most common and lethal brain
tumour. Standard treatment includes a combination of chemother-
apy with temozolomide (TMZ) plus daily 6 weeks radiation (Stupp
protocol followed by further chemotherapy alone). There is variable
response to treatment including severe side-effects. TMZ is an anti-
neoplastic agent with methylating properties and in-vivo activity via
the decomposition product MTIC which rapidly degrades to the inac-
tive derivative-5aminoimidazole-4-carboxamide (AIC). Dose individ-
ualization with chemotherapies has been shown to improve patient
outcomes and minimise adverse events, yet dose individualization is a

challenging task. Sensitive, rapid and reproducible methods to simul-
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taneously measure drugs and metabolite levels in patient samples are
needed to make it convenient and practical for patients and clinicians.

Aims: Develop a simple, sensitive and rapid HPLC-UV method for the
simultaneous measurement of plasma TMZ and its metabolite AIC lev-
els to recognize the degradation of TMZ and to predict for severe
toxicity in blood samples from GBM patients treated with the Stupp
protocol.

Methods: Internal standard teophyline (TP) was added to acidified
plasma samples (200 pl) and ethyl acetate was added for extrac-
tion. Chromatographic separation was achieved using a Nova-pak CN
150 x 3.9 mm, 4 um column with isocratic elution of mobile phase
(10 mM ammonium phosphate, pH 6.5) with a flow rate of 0.5 ml/min.
AIC and TP were detected at wavelength 276 nm and TMZ at 330 nm.
Total run time was 9.0 min. The method is validated according to regu-
latory guidelines.

Results: The calibration curve is linear over a range of 0.2-20 pg/ml for
TMZ and 1-20 pg/ml for AIC covering the expected concentrations in
patient samples. The limit of quantitation is 0.1 ug/ml & 0.5 pg/ml for
TMZ and AIC respectively.

Conclusions: This methodological improvement will facilitate the
chemotherapy dose for each patient to be tailored to provide best
response and reduced side effects.

PP21 | Investigation of DNA Repair and the
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Background: Ovarian cancer is usually diagnosed at an advanced stage
and has poor survival. One approach to address the low-survival rate
is to find effective treatment options once chemoresistance occurs.
The standard treatment for ovarian cancer is platinum chemotherapy
such as carboplatin. DNA repair pathways, specifically nucleotide exci-
sion repair (NER) and homologous recombination (HR) recognise the
damage and causes tumour cell death. We have previously found that
high expression of ERCC1, which is part of the NER pathway, is associ-
ated with chemotherapy response, and low expression of ERCC1 with
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resistance. DNA methyltransferase inhibitors (DNMTi) passively
demethylate the genome, by blocking new methylation from occur-
ring, allowing previously silent genes to be expressed. We hypothesize
that when DNMTi is combined with carboplatin treatment, DNA repair
pathways that may have been epigenetically silenced can be expressed,
in turn recognising the damage caused by platinum chemotherapy,

thus, resensitizing the tumour cells to the treatment.

Aims: The aim of the study was to determine if epigenetic therapies can
resensitise ovarian cancer to platinum chemotherapy.

Methods: Molecularly characterised high-grade serous ovarian can-
cer cell lines were treated with sequential azacitidine and carboplatin.
Response to treatment was determined by live-cell fluorescent assays
to quantify apoptosis and cell death in real time. Transcripts of NER
and HR pathways were quantified by TagMan gene expression assays.
MethylationEPIC array was performed to identify regions that have
been demethylated, and whole transcriptome sequencing was per-
formed to identify transcripts induced by sequential azacitidine and
carboplatin treatment.

Results: Preliminary results indicate that the sequential treatment of
low-dose azacitidine and carboplatin results in increased cell death and
apoptosis, and reduced cell growth, compared to carboplatin only. This

combination also increased the expression of ERCC1.

Conclusions: The potential outcome of this study will be effective new
treatments for ovarian cancer patients that currently have very limited

treatment options left.
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Background: The involvement of noncoding RNAs (ncRNAs) in cancer
pathogenesis has been increasingly appreciated. Although the expres-
sion and function of ncRNAs are highly tissue type- and context-
dependent, we have found that long ncRNA (IncRNA) MILIP (Myc-
inducible IncRNA inactivating p53) is commonly upregulated in TCGA

cancer samples across 20 cancer types and that its high expression was
associated with poor overall survival of patients.

Aims: To examine the functional significance of the IncRNA MILIP

upregulation in the pathogenesis of cancer.

Methods: g-PCR and in situ hybridization (ISH) were used to examine
the expression of MILIP in cell lines and human tissues, respectively.
MILIP inducible knockdown cell sublines were established using the
FH1tUTG lentiviral vector. Colonogenic and CCK8 cell viability assays
were used to reveal the impact of MILIP on cancer cell proliferation and

survival.

RNA-seq data were subjected to ingenuity pathway analysis (IPA)
and gene set enrichment analysis (GSEA) to identify downstream sig-
nalling pathways and target genes of MILIP. RNA immunoprecipi-
tation (RIP) and RNA pull down were used to identify the binding
between p53 and MILIP. Chromatin immunoprecipitation (ChlP)-seq
was applied to investigate the role of MILIP in regulating p53 occu-
pancy on genomic DNA. ChIP and luciferase reporter assay were
applied to examine the occupancy and activation of MILIP promoter by

c-Myc.

Results:

1. MILIP is a pan-cancer associated IncRNA responsive to c-Myc.

2. MILIP promotes cell proliferation and tumorigenicity.

3. MILIP regulates p53 occupancy on target promoters.

4. MILIP destabilizes p53 through facilitating its polyubiquitination.

Conclusions: Our results identified MILIP as a pan-cancer associated
oncogenic driver and implicated that MILIP may constitute a target for

treatment of diverse types of cancer.
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Background: PP2A-B55« is a regulatory subunit of the ser/thr pro-
tein phosphatase 2A, and is a tumour suppressor in a range of
cancers including breast cancer. Low gene and proteins level of
PP2A-B55a (encoded by the PPP2R2A gene) are associated with
aggressive breast tumours, and predicts for worse outcome in breast
cancer patients. Our laboratory has shown that molecular inhibition
of PPP2R2A enhances breast tumourigenesis; however, the pathways
regulated by PPP2R2A are unknown.

Aims: Application of a phospho-peptide enrichment strategy and quan-
titative mass spectrometry to identify differentially activated pro-
teins/pathways regulated by PPP2R2A loss in breast cancer.
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Methods: Comparative phosphoproteomics was performed on BT474
cells (human luminal-B-like breast cancer), transduced with either
control shRNA or shRNA sequences directed toward two different
regions of the PPP2R2A. Titanium dioxide enriched phosphopep-
tides were sequenced and quantified by LC-MS/MS and differen-
tial proteins and pathways analysed using ingenuity pathway analysis

software.

Results: A significant increase in phosphorylation of 56 sites from 48
proteins and decrease in phosphorylation of 24 sites from 22 pro-
teins were identified in both of the PPP2R2A knockdown cell lines.
These included PPP1R13L (a p53 inhibitory protein), AHNAK (a nega-
tive regulator of AKT and MAPK signalling) and YAP1, a transcriptional
regulator involved in suppressing apoptotic genes, which were con-
firmed using phospho-PRM analysis. Key pathways that were affected
by PPP2R2A knockdown included Rho-GTPAse and cell-cell junction
signalling, which likely contributes to the increased metastatic capac-
ity observed with PPP2R2A knockdown; and PI3K/AKT signalling
pathways was mediated by PP2A, particularly activated by PPP2R2A
knockdown.

Conclusions: PPP2R2A inhibition may contribute to breast cancer by
altered activation of multiple proteins involved in P53, AKT, MAPK and
ER signalling pathways. This study sheds light on the pathways regu-
lated by this important tumour suppressor and paves the way for novel
therapies for breast cancer patients.

PP24 | Invitro Efficacy of the Dopamine
Receptor D2 (DRD2) Antagonist ONC201, for the
Treatment of Diffuse Intrinsic Pontine Glioma
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Background: Diffuse intrinsic pontine glioma (DIPG) is the most
aggressive, childhood brain cancer with a poor median survival of 10
months. Remarkably, approximate 90% of DIPG cases harbour recur-
ring point mutations in histone H3, inducing a lysine for methionine
substitution at amino acid 27 (H3K27M), in either H3.1 (HIST1H3B:
25%) or H3.3 (H3F3A: 65%) variants. A recent case study showed
ONC201, adopamine receptor D2 (DRD2) antagonist currently in clin-
ical trials for H3.3K27M+ glioblastoma, has utility in a patient with
H3.3K27M mutant DIPG. Whether DIPGs harbouring H3.1 variants
are sensitive to ONC201 is unknown.

Aim: This project aims to determine the sensitivities of DIPG tumours
harbouring H3.1K27M and H3.3K27M mutations to ONC201, and
to test the correlation between sensitivity and DRD2, DRD5 and
H3K27M protein and mRNA expression.

WILEY—

Methods: Utilising a panel of eight DIPG patient-derived neuro-
sphere cell lines harbouring wild-type H3 and mutant H3.1K27M and
H3.3K27M, sensitivity to ONC201 was determined using cell pro-
liferation and apoptosis assays. Protein expression and signal path-
way examination was characterised via quantitative western blotting.

mRNA expression was assessed by gPCR.

Results: ONC201 induced significant inhibition of growth and prolif-
eration in 100% of H3.1K27M+ DIPG cell lines in vitro, compared to
50% of H3.3K27M+ DIPGs. No correlation between ONC201 sensi-
tivity and DRD2 protein expression (P =.8096), or its negative regula-
tor, DRD5 protein expression was seen (P =.6279). Whether ONC201
sensitivities correlate to other co-occurring molecular phenotypes in
DIPG remains to be tested.

Conclusions: This is the first study to show that DIPG cells har-
bouring H3.1K27M are sensitive to ONC201. Unexpectedly, 50% of
H3.3K27M DIPGs were refractory. Contrary to glioblastoma, ONC201
sensitivity did not correspond to DRD2 or DRD5 expression, sugges-
tive of alternative mechanisms of action. Future studies will compare
signalling processes driving resistance to identify biomarkers of sensi-
tivity and guide DIPG treatment selection.

PP25 | Characterising a New Target for the
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Background: Glioblastoma multiforme (GBM) is the most common
and aggressive primary brain tumour in humans. The median sur-
vival for GBM patients is 10-11 months and has remained static for
decades, demonstrating an urgent need to investigate new targets for
the treatment of GBM. A potential therapeutic target is brain and acute
leukaemia cytoplasmic (BAALC) as it is expressed at low levels in nor-
mal tissue and is overexpressed in GBM, suggesting that it may be
involved in tumourigenesis. The functions of BAALC in GBM have not
been examined, however, BAALC plays a role in cell proliferation and
survival in leukaemia cells. Novel BAALC inhibitors have been devel-
oped that specifically target BAALC, which may provide a more cancer

cell-specific treatment, hence, they are important to examine.

Aims: The main aims of this study were to elucidate the cellular func-
tions controlled by BAALC in GBM cells, and to examine the pre-clinical
effectiveness of novel BAALC inhibitors in GBM models in vitro and in

vivo.

Methods: BAALC expression was altered (siRNA knockdown, overex-
pression) in GBM cells. Effects on proliferation (resazurin), survival
(Annexin) and migration (scratch assay) were measured (n = 3). A
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panel of GBM cell lines were treated with increasing doses of BAALC
inhibitors.

Results: We have shown that inhibition of BAALC expression in GBM
cells increases cell death, while overexpression increases cell prolifer-
ation. Taken together, our data show that BAALC is involved in control-
ling GBM proliferation and survival. The BAALC inhibitors kill a range
of GBM cell lines in vitro and were shown to be safe and well- tolerated
in vivo.

Conclusions: There is an urgent need for new strategies for the treat-
ment of GBM. Characterising BAALC, a potential therapeutic target,
may provide a more cancer cell- specific treatment, which may reduce

toxicity and side effects, resulting in improvement of patient survival.

PP26 | The Role of the Tumour Suppressor
PP2A-B55« in Epidermal Development
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Priority Research Centre for Cancer Research, Innovation and Translation,
University of Newcastle, Callaghan, NSW, Australia

2Hunter Medical Research Institute, New Lambton Heights, NSW, Australia

Background: Protein phosphatase 2A is a family of serine/threonine
phosphatase with diverse cellular functions. The regulatory subunit,
PP2A-B55a, has reported roles in cell division, migration, invasion and
DNA damage repair, and functions as a tumour suppressor in a range
of cancers. However, the functional role of this subunit in mammalian
development is still poorly understood. To address this, we have gen-
erated the first knockout mouse model of PP2A-B55a (Ppp2r2a gene).
Homozygous Ppp2r2a knockout caused embryonic lethality, with late-
stage embryos displaying an epidermal barrier defect; however, the
mechanism mediating this phenotype is not known.

Aims: To identify the functional role of PP2A-B55a in epidermal devel-
opment.
Methods:
immunofluorescence in wild-type (Ppp2r2a*/*) and knock-out
(Ppp2r2a=/~) mice at embryonic days 14.5 (E14.5) and E18.5. The
expressions of known and potential PP2A-B55« targets were exam-

PP2A-B55«a protein expression was examined by

ined by immunohistochemistry and immunofluorescence. Primary
keratinocytes were isolated at E18.5 and proliferation and differentia-

tion assessed.

Results: PP2A-B55« protein is highly expressed in the epidermis at
E14.5 and decreases by E18.5 when the epidermal barrier has formed.
In wild-type embryos between E14.5 and E18.5, an organised layer
of basal stem cells progressively migrates and differentiates to form
a highly organised stratified epidermis with the top layer (stratum
corneum), acting as an impermeable barrier essential to post-natal
life. In contrast, in Ppp2r2a~/~ embryos at E14.5 the basal layer is
highly disorganised and lacks proper apico-basal polarity. This disor-
ganisation persists at E18.5, with thin, poorly differentiated outer lay-
ers. Expression of the phosphorylated forms of Akt and cJun, both

essential for epidermal differentiation, are increased in Ppp2r2a~'-
epidermis at E18.5. Wild-type keratinocytes proliferate in low calcium
and terminally differentiate in high calcium. In contrast, Ppp2r2a=/~
keratinocytes proliferated poorly and failed to differentiate.

Conclusions: We identify here an essential role for PP2A-B55« in epi-

dermal development. The Ppp2r2a=~~

phenotype suggests a crucial
function for PP2A-B55a in apical-basal cell polarity and epithelial tis-
sue architecture. As disruption of polarity is a key feature of epithelial
tumours, this highlights a mechanism by which PPP2R2A loss can con-

tribute to tumour development.

PP27 | Empowering Aboriginal and Torres Strait
Islander Women to Enhance Social and Emotional
Well-being: Preparing to Pre-Test the
MAMA-EMPOWER Mobile Phone App

Jessica Taggart?, Michelle Bovill!, Ratika Kumar?, Nicole M.
Ryan?! and Gillian S. Gould'?2

1School of Medicine and Public Health, University of Newcastle, Callaghan,
NSW, Australia

2Hunter Medical Research Institute, New Lambton Heights, NSW, Australia

Background: Aboriginal and Torres Strait Islander women have
expressed their need for direct and accessible health education
and interventions when planning for pregnancy or when pregnant.
Advanced technology, such as a mobile phone app, has been suggested
as a source of innovation that could enhance the accessibility to better
health outcomes and healthy lifestyles for mother and her baby. As high
users of social media and technology, the potential to increase smok-
ing cessation, nutrition and well-being could be enhanced through this
app.

Aims: To develop and pre-test a tailored made, culturally appropriate
mobile phone app ‘MAMA-EMPOWER' for multiple behaviour change
to empower Aboriginal and Torres Strait Islander woman through their
pregnancy and/or pre-conception. This App will be tested for feasibil-
ity, appropriateness and useability.

Methods: Interviews and active user workshops were conducted iter-
atively with Aboriginal women. Using this information, a prototype app
for multiple healthy behaviours and well-being has been led. A pre-test
is being undertaken with Aboriginal and Torres Strait Islander women
(>16 years pregnant and/or have a child/children <2 years). Women
recruited from NSW communities will trial the app for 30 days and give
feedback. Pre- and post-useability data will be collected via the app,
through qualitative yarning circles and/or interviews. While the app is
in use, women'’s changes of behaviours will be assessed.

Results: Decisions on the content focus and algorithms for prioritised

messages will be presented, and preliminary pre-test results discussed.

Conclusions: Findings will inform the further need and development
of a fully functioning App for Aboriginal and Torres Strait Islander
women. This App will then be tested through a pilot RCT in Aboriginal

communities. The significance of increasing smoking cessation during
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pregnancy, decreasing alcohol consumption, improving wellness,
nutrition and overall well-being will lead to improved health and
lifestyle for mother, baby and families in Aboriginal communities.

PP28 | Assessing the Potential Effectiveness of
Dissemination Strategies on Uptake of an
Evidence-Based Program to Improve Packing of
Healthy Student Lunchboxes

Rachel Sutherland’23#, Renee Reynolds?, Lisa Janssen?,
Rebecca Muddle?, Amelia Chooi?, Alison Brown?, Nayerra
Hudson?, Alison Walton® and Luke Wolfenden?

1Hunter New England Population Health, Locked Bag 10, Wallsend, NSW,
Australia

2Priority Research Centre for Health Behaviour, University of Newcastle,
University Drive, Callaghan, NSW, Australia

3Hunter Medical Research Institute, Locked Bag 1000, New Lambton,
Newcastle, NSW, Australia

4School of Medicine and Public Health, University of Newcastle, University
Drive, Callaghan, NSW, Australia

5Mid North Coast Health Promotion, 119 River Street, Kempsey, NSW,
Australia

Background: Poor dietary intake is a leading risk factor for various
cancers. As dietary habits in childhood track into adulthood, school-
based nutrition interventions are a recommended cancer prevention
strategy. While a range of effective school-based interventions exist,
little evidence is available to support the population-wide uptake of

evidence-based nutrition interventions in this setting.

Aims: This study aimed to assess the potential impact of a variety of
dissemination strategies to enhance adoption of the SWAP IT healthy

lunchbox program.

Methods: SWAP IT is an effective intervention comprised of nutri-
tion curricula for school teachers, school-based guidelines and elec-
tronic messages pushed to parents of primary school-aged children
via an existing school mobile communication app to improve the pack-
ing of healthy lunchboxes. Over a period of 12 months, researchers
undertook a series of pre-post trials testing the impact of a variety of
strategies to improve school uptake of the program. Project records
and data from existing school databases were used to assess uptake
and describe differences in the characteristics of schools adopting the

intervention by dissemination strategy.

Results: Preliminary data suggest the most effective dissemination
strategies were those where health promotion staff actively recruited
schools through email and telephone contacts to Principals (33%),
followed by presentations at Principal association meetings (32%),
and when recruitment contact was undertaken electronically by the
school mobile communication app provider (20%). Least effective were
dissemination of recruitment information on the program website,
stalls at education conferences and with school newsletter snippets
(<5%). There were substantial differences in characteristics of schools

recruited via each method, and costs of each recruitment strategy.
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Conclusions: The findings suggest that active and direct dissemina-
tion methods are most effective in improving uptake of an evidence-
based program to improve student nutrition. The effectiveness of such
methods may be enhanced with the inclusion of multi-component

approaches.

PP29 | The Potential Role of Community
Managed Organisations in Reducing Behavioural
Risk Factors for Cancer amongst People with a
Mental Health Condition

Lauren Gibson®*>, Tara Clinton McHarg'*>, John
Wiggers234> Luke Wolfenden?343, Kate Bartlem®*°, Andrew
Searles?°, Magdalena Wilczynska® and Jenny Bowman®#°

1School of Psychology, Faculty of Science, The University of Newcastle,
Callaghan, NSW, Australia

25chool of Medicine and Public Health, Faculty of Health and Medicine,
The University of Newcastle, Callaghan, NSW, Australia

3Hunter New England Population Health, Hunter New England Local
Health District, NSW, Australia

4The Australian Prevention Partnership Centre, Sax Institute, NSW,
Australia

5Hunter Medical Research Institute, New Lambton Heights, NSW, Australia

6Menzies Centre for Health Policy, The University of Sydney, NSW,
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Background: People with a mental health condition have a reduced
life expectancy of 12-16 years in Australia compared to the general
population, with cancer estimated to be responsible for 13% of this
excess mortality. The prevalence of cancer risk behaviours, including
poor nutrition, physical inactivity and harmful alcohol consumption,
are up to two times higher amongst this group compared to the general

population.

Aims: The ‘CMO Connect’ project aims to explore the role that com-
munity managed organisations (CMOs) may play in providing preven-
tive care by identifying: (1) current CMO preventive care practices; (2)
barriers and facilitators to CMOs providing preventive care; (3) con-
sumer preferences for receiving preventive care and (4) the organ-
isational mechanisms that may support systematic preventive care

provision.

Methods: The project is utilising a codesign method, with both qualita-
tive and quantitative data collection via an online survey of all CMOs
in NSW; telephone interviews with people with mental health condi-
tions; and online survey of CMO staff; and focus groups and research
involvement with all stakeholders throughout the project; and a pre-

post preventive care intervention pilot study.

Results: Preliminary analysis from the online survey with leaders of
CMOs indicates that the majority (83%) are providing support to help
consumers modify at least one risk behaviour; and approximately half
are providing at least some of these consumers with support to modify
all risk behaviours (49%). Subsequent sub-studies with CMO staff and
consumers will assist in providing a more comprehensive picture of the

preventive care that is currently being provided.
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Conclusions: Following the exploratory studies and subsequent pilot
study, the project will be able to recommend a feasible model of care
provision that could further be tested, and potentially adopted and
implemented by CMOs to help them reduce the inequitable risk
of developing cancer experienced by people with a mental health

condition.

PP30 | Uptake of Proactively Offered Online
and Telephone Interventions Targeting Health
Risk Behaviours amongst Technical and Further
Education (TAFE) Students

Prince Atorkey?2, Flora Tzelepis'?3, Christine Paul®?, Billie
Bonevski®?, John Wiggers'23, Aimee Mitchell>2 and Emma
Byrnes??

1School of Medicine and Public Health, Faculty of Health and Medicine,
University of Newcastle, Callaghan, NSW, Australia

2Hunter New England Population Health, Hunter New England Local
Health District, Locked Mail Bag 10, Wallsend, NSW, Australia

3Hunter Medical Research Institute Locked Bag 1000, New Lambton
Heights, NSW, Australia

Background: Online and telephone services are effective in improv-
ing health risk behaviours. However, uptake of such services is poor
amongst the general population. Whilst rates of health risk behaviours
amongst vocational education students are high, whether they sign-up
to proactively offered online and telephone support services for more
than one health behaviour is unknown.

Aim: This study aims to examine the uptake of online and telephone

services for health risk behaviours amongst TAFE students.

Methods: As part of an electronic intervention offered via a computer
tablet to vocational education students, online and telephone services
were proactively offered to participants who did not meet Australian
health guidelines for smoking, fruit and vegetable intake, alcohol con-
sumption and physical activity. Uptake was measured by whether par-

ticipants signed-up to the support services they were offered.

Results: To date, 593 vocational education students have been
recruited. The majority are men and the average age is 26.2 years.
Uptake of online services was 17% or less. For the telephone services,
the uptake was 14% or less.

Conclusion: Vocational education students appeared in general to pre-
fer online programs rather than telephone services to address their

health risk behaviours, but uptake for both was low.

PP31 | Eatinginthe USA: An ECR’s Guide to
International Collaboration

Ben Britton?, Joseph Cardinale®#, Stacey Leary®> and Amanda
Baker®

1Hunter Cancer Research Alliance, Faculty of Health and Medicine,
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New Haven, Conneticut, USA

4Department of Radiation Oncology, Yale University School of Medicine,
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Background: Malnutrition in cancer is widespread and related to
poorer outcomes including mortality. This is particularly true in head
and neck cancer patients who endure multiple impairments to their
ability to consume adequate nutrients and hydration. Malnutrition
while receiving radiotherapy for head and neck cancer is an inde-
pendent predictor of mortality. To address this, Eating As Treatment
(“EAT”) an intervention to improve adherence with dietetic advice was
developed and tested nationally via multi-centre trial. The success of
the intervention in reducing malnutrition, weight loss, and radiother-
apy interruptions resulted in international interest in the intervention
from health and research institutions. However, translation of an inter-
vention, particularly a behavioural intervention tailored for a specific
population, is not a simple undertaking. Differences in cultures, set-
tings, medical and research systems all affect the implementation of an
intervention. Further, international collaboration, with multiple stake-
holders, many of whom are very senior, creates unique challenges for
the early career researcher.

Aims: This article aims to provide a guide for early-career researchers
forging international collaborations. It details the opportunities and

challenges of working with, and in non-Australian institutions.

Methods: The investigation will use as an example the author’s col-
laboration with Yale School of Medicine (New Haven, CT, USA) exam-
ining whether EAT can be successfully translated to clinicians and
patients based in the United States. International collaboration pitfalls,
strengths, and practical stratagems for early career researchers will be
presented from the perspective of a clinical psychologist and behaviour

change expert.

Conclusions: EAT is an efficacious intervention, like many interven-
tions developed by early career researchers. However, unless interven-
tions can be disseminated and implemented their benefits will go unre-
alised. Therefore, collaboration outside of the early career researcher’s
own institution and indeed own country, has the potential to impact on
the health and well-being of a greater number of people.

PP32 | Detection of an IKZF1P''s Paediatric
B-ALL and the Impact on Clinical Management:
A Case Study

Ashleigh A. Fodeades?", Nadine K. Berry*", Janis
Chamberlain®, Paul Maley?, Anoop K. Enjeti®?® and Rodney J.
Scott?*

1Department of Molecular Medicine, NSW Health Pathology, Newcastle
NSW, Australia

2Department of Haematology, Calvary Mater Hospital, Newcastle NSW,
Australia
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3School of Medicine and Public Health, University of Newcastle, Newcastle,
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Background: We report on the diagnostic cytogenomic findings
of a 7-year-old female presenting with B-cell acute lymphoblastic
leukaemia (B-ALL) and their impact on the clinical management. Full-
blood count on presentation revealed anaemia and neutrophilia with
the presence of circulating B-cell blasts confirmed by flow cytome-
try. Bone marrow aspirate morphology showed a diffuse population
(75%) of lymphoblasts, which was consistent with B-lymphoblastic

leukaemia/lymphoma.

Methods/Results: Conventional cytogenetic testing was performed on
her bone marrow using G-banded karyotype and FISH studies, which
showed normal results. In addition, a routine SNP-microarray was per-
formed, which revealed sub-microscopic deletions consistent with the
new B-ALL subtype IKZF1.Plus

Conclusions: The IKZF1P!Us subtype of B-ALL is defined by an IKZF1
deletion with one or more concurrent deletions of CDKN2A/B, PAXS5,
CLRF2-P2RY8 del/fusion and without the presence of an ERG deletion.
Patients with IKZF1 deletions have been shown to have a higher risk
of relapse and those with an IKZF1Ps genomic profile have an even
higher risk of relapse irrespective of MRD response by quantitative
PCR.

With the implementation of SNP-microarrays, we were able to deter-
mine that this patient was in a high genomic risk category with a
significantly increased risk of relapse at diagnosis. The patient has sub-
sequently had their treatment intensified and in consolidation is strat-
ified into the early high risk treatment group.

PP33 | Enter the Matrix to Uncover Potential
New Biomarkers for the Initial Stages of Ovarian
Cancer Development

Yazmin Brown®2, Arnab Ghosh'2, Varshini D. Venkatal?,
Muhammad Fairuz B. Jamaluddin®2, Ayesha Ali'2 and Pradeep
S. Tanwar!2

1School of Biomedical Sciences and Pharmacy, University of Newcastle,
Callaghan, NSW, Australia

2Cancer Research Program, Hunter Medical Research Institute, New
Lambton Heights, NSW, Australia

Background: Ovarian cancer (OvCa) is the deadliest gynaecological
cancer with 5-year survival of around 40%. The extracellular matrix
(ECM), a three-dimensional protein structure that organises cells
within a tissue, becomes abnormally expressed in cancer. Therefore,
it is important to define the ECM composition of normal tissue to
study how pathological ECM changes are involved in cancer devel-
opment and progression. In high-grade serous ovarian cancer, the
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fallopian tube is suspected as the site of origin; however, the normal
ECM composition of the human fallopian tube has not been compre-

hensively characterised.

Aims: To characterise the ECM composition of the human fallopian
tube and to understand how the ECM affects normal and cancerous
epithelial cells.

Methods: Human patient fallopian tube tissues (n = 8) were enriched
for ECM and analysed using mass spectrometry. We next examined
the influence of a novel ECM glycoprotein, EFEMP1 (EGF-Containing
Fibulin-Like Extracellular Matrix Protein 1), on fallopian tube biology

using a Efemp1 knockout mouse (KO) model supported by organoids.

Results: The fallopian tube ECM profile was comprised of 147 matri-
some proteins from a possible 1027 known human ECM proteins.
Many ECM genes are altered in human ovarian cancer. For exam-
ple, EFEMP1 genetic alterations in 5% of cases of human ovarian
serous cystadenocarcinoma. Efemp1 expression was more pronounced
with age as indicated by RNA in situ hybridization showing increased
Efemp1 mRNA expression in oviducts of wild-type aged mice compared
to young mice (n = 3). We found that knocking out this single ECM pro-
tein caused defective oviductal morphology particularly in aged mice.
We are currently investigating the effect of the Efemp1 deletion on
oviductal secretory and ciliated cell dynamics using immunofluores-

cence and quantitative PCR (n = 3).

Conclusions: Our study is the first to present a comprehensive pro-
teomic profile of the human fallopian tube ECM. Given the ECM is
known to play a crucial role in cancer development, profiling the ECM
landscape of the fallopian tube will reveal novel biomarkers to investi-
gate the initial stages of ovarian cancer development and may lead to a

new paradigm of treatment for this deadly disease.

PP34 | Endoplasmic Reticulum Stress Drives
Tumour Axonogenesis in Pancreatic Cancer
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Background: Every year almost as many people die from pancreatic
cancer as are diagnosed. The poor survival rate and prognosis of the
disease is associated with increased nerve infiltration into tumours.
However, the molecular mechanisms by which cancer cells stimulate

nerve infiltration remains unclear.

Aims: Our preliminary data show that nerve outgrowth is increased
when neuronal cells are cultured with growth medium from endo-
plasmic reticulum stressed pancreatic cancer cells. This indicates that
pancreatic cancer cells secrete molecules that induce nerve infiltra-

tion upon induction of ER stress. This study aims to detail the soluble
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factors released by ER stressed pancreatic cancer cells, and assess

their impact on neurite axonogenesis.

Methods: The conditioned growth medium from pancreatic cancer
cells was analysed (using ELISA and mass spectrometry techniques)
to profile all of the secreted factors from pancreatic cancer cells upon
induction of ER stress. The impact of the candidate-secreted factors on
neurite axonogenesis was assessed to determine the factors functional
role in tumour nerve infiltration.

Results: Amongst the secreted factors altered in the ER stressed con-
ditioned medium compared to the control, the level of proBDNF was
significantly upregulated. Functional studies showed that introduction
of recombinant human proBDNF recapitulated the enhanced neurite
outgrowth mediated by ER stress-conditioned medium, whereas, inhi-

bition of proBDNF by neutralizing antibody blocked nerve outgrowth.

Conclusions: Collectively, these results identify that proBDNF
released by ER stressed-pancreatic cancer cells promotes nerve
infiltration. This finding opens the door for targeting proBDNF in pan-
creatic cancer to prevent tumour nerve infiltration and the associated

cancer growth.

PP35 | Prostate-Specific Membrane Antigen
Expression in Primary and Recurrent
Glioblastoma
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Background: Patients with glioblastoma almost always suffer a recur-
rence of an aggressive treatment resistant tumour and succumb within
months, highlighting the need to develop treatment options for recur-
rent glioblastoma. One potential target is prostate-specific membrane
antigen (PSMA), expressed on newly formed blood vessels in primary
glioblastoma tumours.

Aim: The aim of this study was to identify the extent of PSMA expres-
sion in primary and recurrent glioblastoma tumours and test whether

expression increases in recurrent tumours.

Methods: Formalin-fixed paraffin-embedded sections of primary and
matched recurrent tumours from 13 patients with glioblastoma were
processed for PSMA immunohistochemical labelling. PSMA expression
was scored from digitally scanned sections using a categorical system
(total PSMA expression = PSMA label intensity (0-3) x percent PSMA-
positive blood vessels). Total PSMA expression scores ranged from O to
230 (maximum score = 300) and was divided into low and high expres-
sion based on a median split (median = 57) of PSMA expression across

all tumours.

Results: PSMA was localised to blood vessels in 12 of 13 primary and
9 of 13 recurrent glioblastoma tumours. Regression analysis showed

a significant difference in PSMA expression between primary and
recurrent glioblastoma (P = .04) with PSMA being highly expressed in
approximately 70% of primary and only 31% of recurrent glioblastoma.
Three cases displayed high expression in both primary and recurrent

glioblastoma and one case had no PSMA expression at all.

Conclusions: In conclusion, while higher expression of PSMA was
detected in more primary tumours, 70%+ of all primary and recurrent
tumours expressed PSMA to some extent adding evidence that this
may be a useful target for treatment of glioblastoma. Larger cohorts
and other techniques for detecting PSMA are needed to provide fur-
ther evidence for PSMA's utility as a target and to further define which
glioblastoma patients are most likely to benefit from this approach.

PP36 | Vault RNAs Have a Functional Role
in Prostate Cancer
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Background: Prostate cancer has one of the highest incidence of all
cancers in Australia. New treatments are required to improve out-
comes and quality of life for patients. Extracellular vesicles (EVs) are
secreted from their tissue of origin and recoverable from most bodily
fluids. We previously found the abundance of vault RNAs in EVs could
distinguish between prostate cancer and metastatic disease. However,
the functional role of these non-coding RNAs is poorly understood and

particularly their function in EVs in metastasis.

Aims: To investigate the EV associated function of vault RNAs and their
fragments in prostate cancer.

Methods: The abundance of the fragments of vault RNA1-1 and vault
RNA1-2 was determined by gPCR in EVs from prostate cancer cell
lines. The functions of vault RNAs was investigated by transfection of
the full-length RNA and fragments and siRNA to reduce the expression
of the vault RNAs, into prostate cell lines and assessment of the alter-

ation to cellular function using in vitro assays.

Results: There were differences in abundance for the different frag-
ments of vault RNAs within EVs of metastatic prostate cell lines.
Assessment in patient serum-derived EVs also identified variation,
suggesting potential as a biomarker and a possible functional role in
metastasis. In particular, the RNA fragment derived from the central
portion of the vault RNAs showed lower abundance than the fragments
derived fromthe 5’ and 3’ ends. Transfection studies have revealed that

vault RNAs may have roles in prostate cancer cell survival.

Conclusions: EV associated vault RNAs are potential biomarkers for

metastatic prostate cancer and also have a functional role in cancer
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progression. Further work is ongoing investigating functions of these
transcripts in EVs, confirming their biomarker potential in patient
serum samples and their potential as targets for the development of

new treatments.

PP38 | Using Experimental Mouse Models
to Understand the Pathogenesis of Lung
Adenocarcinoma
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Background: Lung cancer (LC) is the fifth most commonly diagnosed
cancer in Australia and is a leading cause of cancer-related morbid-
ity and mortality not only in Australia but worldwide. Currently, there
are two major hurdles in LC treatment and management. First, LC is
diagnosed when it is at an advanced stage or has been metastasised.
Second, although the genetic alterations responsible for lung adeno-
carcinoma are known, little is known about those that lead to the devel-
opment of adenocarcinomas from adenomas. This is again due to the
lack of proper diagnostic technique that enables early diagnosis. In
this regard, mouse models serve as a valuable tool to understand LC
development, as tumour tissue can be collected at different stage of LC

development.

Aims: Establishing a mouse model for lung adenoma and adeno-
carcinomas using tobacco carcinogen/cigarette-smoke as carcinogen.
Identifying genetic alterations linked to the development of lung ade-
nocarcinoma using long-term mouse model and validate them in short-

term mouse models (adenoma) and clinical samples.

Methods: A/J mice were administered a tobacco carcinogen, NNK (4-
(Methylnitrosamino)-1-(3-pyridyl)-1-butanone), exposed to cigarette
smoke (CS) for varying periods. Whole genome sequencing (WGS) was
performed on tumour and non-tumour lung tissue and we are currently
validating the WGS results to identify the mutations responsible for

development of LC.

Results: In the short-term mouse model, 100% of mice exposed to NNK
and 8-week of CS followed by 8-week of air rest develop adenomas
resembling human bronchoalveolar adenomatous hyperplasia .These
adenomas further progress to adenocarcinomas that resembles human
bronchoalveolar carcinomas with increase in the duration of CS (12

weeks and more).

Conclusions: We have developed a novel mouse model that devel-
ops both lung adenomas and adenocarcinomas. We anticipate that the
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genetic analysis of tumours from these models would help to elucidate
molecular mechanisms responsible for the development/progression
of LC and identify early mutations that can be used diagnostically.

PP39 | The Value of Panel Testing for the
Identification of Women with a Genetic
Predispostion to Breast or Ovarian Cancer
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Background: There are a number of well-characterized genes that pre-
dispose to the development of breast and or ovarian cancer. These
include BRCA1, BRCA2, PALB2, TP53, PTEN and one common variant
in ATM. There is unequivocal evidence that harbouring a causative
change any one of these genes significantly changes the probability of
a woman being diagnosed with disease. Unfortunately, this constella-
tion of genes does not include many women who have a family history
of disease. With the advent of panel testing, we are now able to test for
amuch larger number of genes in this population of women but precise
advice as to their actual risk remains to be determined.

Aim: The aim of this study was to determine from a panel of up to 39
cancer susceptibility how many could be linked to breast and or ovarian

cancer risk.

Methods: A total population to 1300 women, all screened for BRCA1,
BRCA2, PALB2, TP53, PTEN and ATM causative variants were included
in this study. As part of their screening either a 27 or 39 gene panel was
used to identify genetic risk factors that could be associated with their

disease.

Results: The results of this study revealed that over 10% of the total
number of patients in this study harboured causative variants that
were potentially pathogenic in nature. A number of variants were
identified in genes not normally associated with breast cancer risk,
especially those that are known to predispose to colorectal cancer,
these included MSH6, MSH2 and APC. There was also a variety of ATM
pathogenic variants identified, which suggests the current screening
strategy for ATM needs to be expanded to include all causative vari-

ants and not just the current single common variant.

Conclusions: The identification of causative genetic variants in a
variety of genes further supports the notion that genetic screen-
ing for hereditary breast and ovarian cancer susceptibility should be
expanded. With more knowledge about the genetic causes of disease,
additional women can be offered the benefits of risk prediction so that
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they can benefit from early intervention and appropriate prophylactic

measures.
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Background: Glioblastoma multiforme (GBM) is the most aggressive
form of brain cancer having a median survival of ~15-months with
current treatments including surgery, radiotherapy and chemother-
apy with the alkylating agent temozolomide. Treatment options for
GBM have remained largely stagnant for decades as few drugs able to
effectively penetrate the blood-brain barrier. Therefore, the identifi-
cation of new treatments is urgently required. Poly (ADP-ribose) poly-
merase (PARP) is involved in DNA repair and is utilised by cancer cells
to reverse the damage caused by chemotherapy. PARP inhibitors are
currently indicated for the treatment of ovarian cancer; however, their

potential benefit in the treatment of GBM has not been fully explored.

Aim: To determine whether PARP inhibitors are effective as anti-

cancer agents for GBM, alone and in combination with temozolomide.

Methods: A panel of GBM cell lines were treated with the PARP
inhibitors veliparib (ABT-888), olaparib (AZD2281), pamiparib (BGB-
290) and niraparib (MK-4827) alone, or in combination with temozolo-
mide. Cell viability was assessed using a resazurin assay and apoptosis
and cell cycle analysis were assessed using flow cytometry.

Results: Treatment of GBM cell lines with PARP inhibitors led to a
reduction in cell viability and enhanced the effects of temozolomide
treatment. Further, PARP inhibitors were able to induce apoptosis and
a cell line specific S-phase or G2/M-phase arrest at 24, 48 and 72h
timepoints.

Conclusions: PARP inhibitors show efficacy against GBM cell lines,
and enhance the effect of temozolomide in vitro, demonstrating that a
combination of PARP inhibitors and temozolomide, given concurrently,

may provide favourable treatment outcomes for GBM patients.

PP43 | TheRole of the Gastrointestinal
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Background: Lung cancer is the leading cause of cancer-related mor-
tality in Australia, and cigarette smoke contributes to approximately
85-90% of cases. The gastrointestinal microbiome, defined as the sum
of all microbes, their genomes and metabolites, is a key mediator of
host immune responses including in the lungs. Several cancers (colon,
pancreatic, liver breast) are linked to changes in microbiome compo-
sition and metabolism, and modulation of the gut microbiome protects
against tumorigenesis in distal organs. Nevertheless, neither the role of
the microbiome in the pathogenesis of lung cancer has not been char-
acterised, nor has its therapeutic potential.

Aims: We aimed to characterise changes in microbiome composition

and metabolism in a murine model of cigarette smoke exposure.

Methods: Female c57BL/6 mice were exposed to cigarette smoke for
12 weeks. Faecal microbiome composition was quantified by shotgun
sequencing, and lung, plasma and caecum content metabolites were
quantified by ultra high performance liquid chromatography-tandem
mass spectrometry. Disease severity assessed by airway inflammation
(bronchoalveolar lavage fluid (BALF)), histopathology (inflammation,
alveolar destruction collagen deposition) and lung function (Flexivent;
Scireq, CAN). Dietary modification of microbial metabolites was per-
formed by feeding mice a diet high in resistant starch (SF11-025).

Results: Cigarette smoke significantly altered the composition of
the gastrointestinal microbiome composition. This corresponded to
changes in microbial metabolites in lung tissue, plasma and caecum
contents including increased carcinogenic secondary bile acids in lung
tissue, and reduced tumour-suppressing lactate and short chain fatty
acids (SCFAs) in caecum contents. Increased dietary starch restored
SCFA levels and reduced cigarette smoke-induced inflammation and

pathology.

Conclusions: Cigarette smoke induced significant changes in gastroin-
testinal microbiome composition and metabolism, which may be asso-
ciated with lung cancer pathogenesis. Dietary modification improved
SCFA availability and protected against changes in lung pathology.
Ongoing studies aim to validate these findings in mouse models of lung

cancer and human lung cancer patients.

PP44 | Oncogenic Upregulation of the Long
Noncoding MIR4435-2HG in Pancreatic Cancer
Manya Wu'?, Yuchen Feng?, Linshi Zhang?, Hessam

Tabataba?, Ting La?, Yuan Yuan Zhang?, Xu Guang Yan?,
Margaret Farrelly?, Lei Jin® and Xu Dong Zhang!
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Background: Based on bioinformatic analysis of the Cancer Genome
Atlas (TCGA) datasets, we found that the long non-coding RNA
(IncRNA) MIR4435-2HG was commonly upregulated in pancre-
atic cancer compared with corresponding normal tissues and high
MIR4435-2HG expression was associated with poor progression free
survival (PFS) and overall survival (OS) of pancreatic cancer patients.

Aim: To examine the functional significance of MIR4435-2HG upregu-

lation in the pathogenesis of pancreatic cancer.

Methods: Human pancreatic cancer cell lines carrying an inducible
MIR4435-2HG shRNA system were used as tools to investigate the
effect of MIR4435-2HG silencing on cell survival and proliferation.
The results were confirmed by overexpression of MIR4435- 2HG. RNA
sequencing analysis was carried out to identify potential downstream
targets of MIR4435-2HG. RNA pulldown followed by mass spectrom-
etry and RNA immunoprecipitation were used to interrogate RNAs
and proteins binding to MIR4435- 2HG. The functional significance of
the interaction between MIR4435-2HG and its binding partners was

examined by combined knockdown and overexpression.

Results: MIR4435-2HG was frequently upregulated in pancreatic can-
cer patient samples and cultured cell lines in comparison with the cor-
responding normal tissue and normal cell lines, respectively, and pro-
moted pancreatic cancer cell survival and proliferation. Ingenuity Path-
way Analysis (IPA) of RNA sequencing data showed that knockdown
of MIR4435-2HG significantly activated the IFN/STAT signalling path-

way in pancreatic cancer cells.

Conclusions: The MIR4435-2HG plays an important role in promot-
ing pancreatic cancer cell survival and division. This is associated
with its regulatory effect on IFN/STAT signalling that conceivable
impinges on the interaction between pancreatic cancer cells and their

microenvironments.

PP45 | Analysis of Febrile Neutropenia (FN)
Rates According to (Neo)adjuvant Breast Cancer
Chemotherapy Regimen Use
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Background: (Neo)adjuvant breast cancer chemotherapy regimens
are associated with relatively high rates of FN. Pegfilgrastim, a
granulocyte-colony stimulating factor (GCSF), reduces the risk of
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FN, however the optimal approach to patient selection for GCSF is

unknown.

Aims: We conducted a retrospective review of patients treated with
(neo)adjuvant breast cancer chemotherapy at a single centre, of FN
rate according to chemotherapy regimen, nadir-neutropenia directed
GCSF use, tumour and patient factors. We aimed to identify factors
associated with a low rate of FN without nadir-directed GCSF.

Methods: Demographic, tumour and treatment data were collected
from electronic patient records. FN rate in patients who received
secondary-GCSF after cycle 1 nadir-neutropenia (<1.0 x 107 cells/L)
was compared with those who did not have a nadir blood in count

cycle 1.
Results: Between 11/4/2011-22/4/2018, 584 patients received

(neo)adjuvant chemotherapy. 315 patients did not receive primary-
GCSF, of whom 238 had a cycle 1 nadir measurement and 133
had nadir-neutropenia. All regimens except weekly paclitaxel had
rates of nadir-neutropenia >65%. 124 patients proceeded to receive
nadir-neutropenia directed secondary-GCSF of which 6 developed FN
(anthracycline 1/3, anthracycline-taxane(8) 0/27, TC 3/70, TCH 1/20,
other 1/4). There were 78 patients who did not receive primary-GCSF
and did not have a nadir measurement. Of 50 patients who proceeded
to cycle 2 without nadir-neutropenia directed GCSF, none developed
FN. Weekly paclitaxel comprised almost half of this group (22/50).
There was no significant difference in rates of FN in patients who
received nadir-neutropenia directed secondary-GCSF (6/124, 4.8%,
95% Cl 1.1-8.6) compared with those who did not have a nadir mea-
surement (0/50,0%) (p =0.1135).

Conclusions: In this population, nadir blood counts did not contribute
to reduced rates of FN however there was unequal distribution of reg-

imens across groups and very high rates of primary-GCSF usage.
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Background: Lung cancer (LC) is the fifth most common cancer diag-
nosed in Australia, yet it is the leading cause of cancer death. Non-
small cell cancer (NSCLC) accounts for 83% of all newly diagnosed
lung cancers and 70% of these diagnoses have advanced disease. There
are several current treatment options for NSCLC including chemother-
apy, surgery and more recently, targeted therapies such as EGFR TKis.
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However, the 5-year survival rate for lung cancer is less than 14%
despite recent advancements in therapy, demonstrating an urgent
need for more effective treatments.

Aims: We hypothesise that immune and metabolic pathways can be
targeted with novel or repurposed drugs to assess their therapeu-
tic potential in a novel NNK/CS-induced mouse-model of NSCLC. The
aim of this project is to investigate the role of oxidative stress and
mitochondria-targeted H,S donors (AP39/RT01) in the treatment of
NSCLC.

Methods: A novel mouse model of lung adenoma was used to inves-
tigate the efficacy and mechanism of action of AP39 and RTO1. At
endpoint, lung function was measured before blood and lungs were

collected. The left lobe of the lung was collected for histological

analysis including immunofluorescence and immunohistochemistry.
The multi-lobe lung was collected for molecular analysis including
gPCR. All other organs were collected upon endpoint for future anal-
yses of metastases.

Results: Treatment with AP39 and RTO1 did not show any significant
decrease in tumour multiplicity when compared to controls; however,
AP39 and RTO1 treatment showed a decrease in gene expression of
antioxidant enzymes in tumour tissue. This indicates a reduction in
oxidative stress within the tumour microenvironment.

Conclusions: AP39 and RTO1 could be beneficial when combined with
other chemotherapeutic agents and ultimately improve patient out-
comes. Mitochondria-targeted H,S donors could offer a novel treat-

ment option for patients with poor response to current LC treatments.



