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NZABC® Breast Cancer Workshop Programme 
University of Waikato, Hamilton, New Zealand 

Waikato Management School Building, Room MSB.1.37 
Friday 22nd November 2019, 9.30am to 3.30 pm 

Time Topic Presenters 
8.30am – 9.30am Registration Waikato Management School Building 

Level 1 Foyer  
9.30am - 9.45am Karakia 

Welcome 
Health & Safety 

Dr Linda Peters, University of Waikato 
Associate Professor Kirsten Petrie, Dean of 
Health, Te Huataki Waiora, University of Waikato 
Associate Professor Dong-Xu Liu,  
President, NZABC®  

9.45 am-10.30am Session 1 Chair: Dr Euphemia Leung 
9.45am – 10.15am Keynote Speaker 1 Professor Ian Campbell,  

Peter MacCallum Cancer Centre/University of 
Melbourne, Australia 
Precision medicine approaches to predict, prevent 
and treat breast cancer 

10.15am – 10.30am Five-Min Networking 
Presentations 

10.30am – 11am Morning Tea 
11am – 1pm Session 2 Chair: Dr Tracy Hale 
11am – 11.30am Keynote Speaker 2 Professor Ross Lawrenson, 

University of Waikato 
Ethnic differences in biomarkers and outcomes in 
early stage breast cancer 

11.30am – 12.30pm Five-Min Networking 
Presentations 

12.30pm-1pm Keynote Speaker 3 Associate Professor Ian Campbell,  
Waikato Hospital 
When is enough, enough? Margins of excision 
after breast conserving surgery and radiotherapy 
for breast cancer 

1 pm – 1.45 pm Lunch 
1.45 pm – 3.30pm Session 3 Chair: Dr Linda Peters 
1.45pm – 2.05pm Keynote Speaker 4 Irene Kereama-Royal,  

Unitec Institute of Technology 
Addressing ethnic inequities in breast cancer 
treatment in Aotearoa NZ; Where to from here? 

2.05pm – 2.25pm Keynote Speaker 5 Dr Sarah Diermeier, 
University of Otago 
The long non-coding RNA MaTAR20 drives 
tumour vascularisation and metastasis 

2.25pm – 2.45pm Keynote Speaker 6 Dr Dean Singleton,  
University of Auckland  
Targeting hypoxia signalling in tumours 

2.45 pm – 3.05 pm Keynote Speaker 7 Associate Professor Evelyn Sattlegger,  
Massey University 
Testing a new drug target against breast cancer, 
using molecular biology approaches 

3.05 pm – 3.25 pm Questions to Speakers 
3.25pm – 3.30pm Close and Karakia 
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Researcher:   Professor Ian Campbell 
Co-Head Cancer Genomics and Genetics Program, Peter MacCallum 
Cancer Centre 
Department of Oncology at the University of Melbourne, Australia 

Presentation Title:  Precision medicine approaches to predict, prevent and treat breast 
cancer 

Research Focus:  Identification of genes involved in the predisposition, initiation and 
progression of breast and ovarian cancer. 

Abstract: 

Cancer is fundamentally a genetic disease with the intersection of somatic and germline 
variants being predominant determinants of patient outcomes. To date, personalized cancer 
medicine has predominantly focused only on targeted somatic genetic information as a means 
of identifying patients most suitable for clinical trials of approved and investigational-targeted 
therapies while disregarding the likely profound influences of genome wide somatic and 
germline genetic context. While the technology enabling comprehensive germline and somatic 
genetic testing has become mainstream, the clinical implementation of this information, 
particularly prediction of cancer risk in the general population, has not. 

The precision genetic medicine program at the Peter MacCallum Centre aims to mainstream 
incorporation of germline and somatic genetic information into major areas of breast cancer 
prevention, risk prediction, early detection and treatment. 

Prevention: Conduct a world leading population-based genetic testing of healthy women for 
high-risk breast and ovarian cancer predisposition genes to prevent cancer in that women and 
her family. 

Risk prediction: Improve familial cancer risk management through identification of new 
predisposition genes and the incorporation of the full repertoire of known germline genetic 
factors to accurately predict risk. 

Early detection: Utilizing the Lifepool cohort of 54,000 healthy women participating in 
population-based mammographic screening (www.lifepool.org), develop and trial 
individualized-risk based mammographic screening to improve detection rates and reduce 
harm from over-screening. 

Improving treatment of breast cancer: Through the MAGIC study, mainstream germline 
and tumour sequencing for all women diagnosed with breast cancer to identify occult high-
risk gene carriers and tumour muta. 
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Researcher:   Professor Ross Lawrenson 
Population Health, University of Waikato 

Presentation Title:  Ethnic differences in biomarkers and outcomes in early stage breast 
cancer  

Research Focus:  Outcomes for NZ women, local therapy, clinical trials 

Abstract: 

Biomarkers, including estrogen receptor (ER), progesterone receptor (PR) and human 
epidermal growth factor receptor 2 (HER2), are important prognostic and predictive indicators 
for breast cancer.  There are great variations in the prevalence of breast cancer subtypes by 
ethnicity. African American, Hispanic Whites, and Asian/Pacific Islanders were shown to be 
more likely to have HER2+ breast cancer than Non-Hispanic Whites in the US. Māori women 
are said to have more hormone receptor positive cancers than others, but Pacific women less 
likely to have hormone receptor positive cancers than others.  There have been limited studies 
investigating the ethnic differences in subtypes in New Zealand.  Aims: to investigate the 
distribution of different subtypes of stage I-III breast cancer in Māori and Pacific versus non-
Māori/Pacific, in screen detected vs symptomatic patients and to examine the outcomes by 
ethnicity within different subtypes.  

This study included 9015 women diagnosed with stage I-III breast cancer between June 2000 
and May 2013, recorded in the combined Waikato and Auckland Breast Cancer Registers, who 
had complete data on their ER, PR and HER2 status.  The registers’ data includes patient 
characteristics (age and ethnicity), tumour information (diagnosis date, cancer stage and grade) 
and information on route to diagnosis (screened or symptomatic), and treatment (surgery, 
endocrine therapy, chemotherapy, trastuzumab and radiation therapy).  The three biomarkers 
ER, PR and HER2 were designated as being either positive or negative.  These cancer cases 
were then categorised into five groups based on the clinical advice and practice in our region. 

Of the 9015 women, 891 were Māori, 548 were Pacific, and 7576 were others including 
European and Asian.  Both Māori and Pacific women were less likely to have triple negative 
breast cancer compared to others (8.6% and 8.9% vs 13.0%).  Pacific women were more than 
twice as likely to have HER2+ overexpressing cancer than Māori and other women (14.2% vs 
6.7% and 6.0%), but were less than half as likely to have mixed ER/PR, HER2- breast cancer 
than Māori and others (5.5% vs 11.2 % and 13.1%).  Patterns of sub-types were very different 
in the screened and symptomatic patients.  After adjustment for age, year of diagnosis, stage, 
grade and treatment, hazard ratios of breast cancer-specific mortality for Māori and Pacific 
women with ER+, PR+ and HER2- cancer were 1.52 (95% CI: 1.06-2.18) and 1.55 (95% CI: 
1.04-2.31) compared to others.  Survival differences between Pacific women and others with 
HER2+ breast cancer were not significant after adjustment for other factors.  However, Māori 
women with HER2+ breast cancer are known to be less likely to receive Herceptin and were 
twice as likely to die of their breast cancer as others. 

This study gives some indications that outcomes for Māori and Pacific women could be 
improved by better uptake of screening and treatment.  There are differences in outcomes for 
Māori and Pacific women with HER2+ breast cancer and for women with ER+, PR+ and 
HER2- cancer.  When treatment is increasingly targeted to patient characteristics including 
hormonal status, it is important to ensure treatment is equally delivered to high need Māori and 
Pacific women. 
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Researcher: Associate Professor Ian Campbell  
Surgeon, Waikato Hospital, University of Auckland 

Presentation Title:  When is enough, enough? Margins of excision after breast conserving 
surgery and radiotherapy for breast cancer. 

Research Focus:  Outcomes for NZ women, local therapy, clinical trials 

Abstract: 

Appropriate margins of excision after BCS for breast cancer, have been the subject of much 
debate for many years. In 2014, the American Society of Clinical Oncology, together with the 
Society of Surgical Oncology and American Society for Radiation Oncology formed a panel 
to produce a Consensus Guideline, stating that the standard for margin adequacy, is “no 
tumour on ink” (i.e. no tumour reaching to the margin of excision inked by the examining 
pathologist). (1) The level of evidence behind this consensus is not of high quality, and many 
breast surgeons are concerned that this “one size fits all” approach might result in excessive 
local recurrence.  

This study examines local recurrence (LR) rates after breast conserving surgery and 
radiotherapy from the combined Auckland, Waikato, and Canterbury regional cancer 
registers looking at: patient age, ethnicity, tumour biology (grade, lymphovascular invasion 
[LVI], receptor status, presence of DCIS, etc…), which margin is involved (circumferential 
vs superficial or deep), and adjuvant treatments. The aims of this study were: 1) to determine 
whether margins of excision influence local recurrence, and if so, 2) what are the important 
determinants requiring larger margins of excision 

Regional breast cancer data from 6649 NZ women undergoing breast conserving surgery 
(BCS) and radiation therapy (RT) for invasive breast cancer during the years 1995 – 2014 
was analysed. With a median follow up of 57.3 months, and with a median closest margin 
width of 3mm, the 5 year local recurrence rate (LRR) was 2.4%. This is a very acceptable 
result by international standards. The risk of LR after BCS and RT steadily declined with 
greater margins of excision tending to plateau at a margin of 3-4mm. This finding was true 
for both invasive breast cancer alone, and for invasive breast cancer together with DCIS. The 
finding was also the same for both circumferential, and superficial or deep margins. 

Risk factors for LR, included younger age, Maori ethnicity, higher tumour grade, oestrogen 
(ER) and progesterone (PR) receptor negativity, and the presence of LVI. Women with 
hormone receptor postive breast cancers who received endocrine therapy, and women who 
received chemotherapy were at significantly lower risk of LR. 

The study shows that a blanket rule of “no tumour on ink” is an inadequate margin for many 
women, and that the need for a woman to undergo further surgery to obtain greater margins 
very much needs to be an individualised decision. 

Moran MS, Schmitt SJ, Giuliano AE, et al 2014. Society of Surgical Oncology – American Society for Radiation Oncology Consensus 
Guideline on Margins for Breast-Conserving Surgery With Whole Breast Irradiation in Stage I and II Invasive Breast Cancer. Journal of 
Clinical Oncology. International Journal of Radiation Oncology. 88(3): 553-564.
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Researcher:   Irene Kereama-Royal 
Senior Māori Researcher, Ngā Wai Ā Te Tūī Māori & Indigenous 
Research Centre, Unitec Institute of Technology, Auckland, NZ. 

Presentation Title:  Addressing ethnic inequities in breast cancer treatment in Aotearoa 
NZ; Where to from here? 

Research Focus:  Māori & Pacifica women’s breast cancer research & policy advocacy, 
Māori responses to gene-editing technologies and genomic testing for 
Māori, ethnic inequities in breast cancer treatment in Aotearoa.   

Abstract: 

Breast cancer inequities are modifiable. A number of calls are being made on policy makers 
drafting the new cancer control strategy and those working across the cancer continuum to 
take action to improve breast cancer outcomes for Māori /Pacifica women. As a broad 
response, necessary recommendations will include prioritising breast cancer screening for 
Māori women, reducing treatment delays, providing Māori-centred patient navigation, 
increase funding for treatments and drugs so they are aligned to global standard of care and 
holding health providers accountable for delivery biases. A discussion about where to from 
here is posed to this workshop. 

Researcher:   Dr Sarah Diermeier 
University of Otago, Dunedin 

Presentation Title:  The long non-coding RNA MaTAR20 drives tumour vascularisation 
and metastasis 

Research Focus:  Breast cancer progression & metastasis, RNA therapy 

Abstract: 

Recent genome-wide studies revealed that 1-2% of the human genome encodes for proteins, 
while as much as 50% of the genome can be transcribed. Of these "non-coding" transcripts, 
long non-coding RNAs (lncRNAs) represent the largest and most diverse class. LncRNAs can 
be spliced and polyadenylated, lack a significant open reading frame, and are expressed in a 
tissue-specific manner. They have been implicated as regulatory molecules in a variety of 
cellular functions, including epigenetic gene regulation, splicing, mRNA stability and 
translation. However, a detailed molecular mechanism is lacking for most lncRNAs.  
We previously identified 30 potentially oncogenic lncRNAs in breast cancer, termed Mammary 
Tumour Associated RNAs (MaTARs). To functionally validate the role of MaTARs, we 
performed knockdown experiments and observed reduced cell proliferation, invasion and/or 
organoid branching in a cancer-specific context. One of the identified lncRNAs, MaTAR20, is 
over-expressed in all subtypes of breast cancer. Notably, injection of antisense oligonucleotides 
targeting MaTAR20 into a transgenic mouse model of breast cancer resulted in a significant 
decrease of tumour growth and metastasis, and increased tumour necrosis. Our studies indicate 
that MaTAR20 regulates tumour vascularisation by direct binding to target genes involved in 
angiogenesis. 

Our results suggest that MaTAR20 is likely an important driver of mammary tumour 
progression, and represents a promising new therapeutic target in breast cancer. 
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Researcher:   Dr Dean Singleton 
Auckland Cancer Society Research Centre, 
The University of Auckland, Auckland, New Zealand  

Presentation Title:  Glutaminase inhibition destabilises aberrant normoxic HIF-1α in Triple 
receptor Negative Breast Cancer 

Research Focus:  Targeting hypoxia signalling in tumours 

Abstract: 

Hypoxia is a common feature of solid tumours that is associated with poor patient survival. 
Hypoxia causes numerous phenotypic changes, largely due to stabilisation of an oxygen-
labile transcription factor, hypoxia-inducible factor 1α (HIF-1α). HIF-1α promotes metabolic 
adaptation, angiogenesis and cell invasiveness. We evaluated HIF-1α transcriptional activity 
in the METABRIC dataset containing >1900 breast cancers using a 51-gene expression 
signature. HIF-1α activity was significantly increased in TNBC compared with both ER-
positive and HER2-positive breast cancers (P<0.001) and was associated with worse overall 
survival probability.  

One reason for this elevated HIF-1α stabilisation in TNBC has been described; intracellular 
cysteine depletion which leads to impaired prolyl hydroxylase-domain (PHD) enzyme 
activity. Normally, cystine is acquired in exchange for intracellular glutamate using the xCT 
antiporter. However, in TNBC the excessive secretion and extracellular accumulation of 
glutamate impairs cystine exchange. The majority of glutamate produced in TNBC is derived 
from glutaminase-catalysed hydrolysis of glutamine. We hypothesised that glutaminase 
inhibition using a potent and selective inhibitor, CB-839, would improve glutamate/cystine 
exchange and destabilise HIF-1α. 

We observed normoxic HIF-1α expression in BT549, Hs578T and SUM159PT cell cultures. 
In these cases HIF-1α protein was destabilised upon treatment with CB-839 and expression of 
some HIF-1α-target genes was significantly decreased (e.g. CA9, BNIP3, PDK1, LDHA) but 
not others (e.g. ADM and VEGFA). HIF-1α destabilisation corresponded with increased 
PHD-dependent hydroxylation, supporting the hypothesis that glutaminase inhibition can 
improve PHD function. Consistently, WT but not a proline hydroxylation-null mutant HIF-1α 
protein was depleted by CB-839. We confirmed that CB-839 decreased glutamate secretion 
but, surprisingly, HIF-1α levels were not restabilised by addition of excess extracellular 
glutamate. These findings suggested another role for glutamine metabolism in normoxic HIF-
1α stabilisation, distinct from perturbation of the glutamate/cystine exchange system.  

To elucidate the underlying mechanism we focused on the glutamine-derived metabolite 2-
Hydroxyglutarate (2HG), a competitive inhibitor of 2-Oxoglutarate (2OG)-dependent 
enzymes, including the PHD enzymes. Glutaminase inhibition decreased the levels of both 
the (R)- and (S)-enantiomers of 2HG. Furthermore, growing CB-839-treated cells in culture 
medium containing cell permeable (S)-2HG, but not (R)-2HG, could restabilise HIF-1α. In 
addition, increasing 2OG levels in these cells further stabilised HIF-1α, an effect that was 
blunted by inhibition of lactate dehydrogenase A, a promiscuous source of (S)-2HG 
generated via reduction of 2OG.  

CB-839 demonstrated encouraging clinical responses in patients with heavily pretreated and 
therapy-resistant TNBC. Our work linking glutaminase inhibition to HIF-1α destabilisation 
has potential utility as a predictive biomarker of treatment responsiveness. 
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Researcher:   Associate Professor Evelyn Sattlegger 
Massey University 

Presentation Title:  Testing a new drug target against breast cancer, using molecular 
biology approaches. 

Research Focus:  Understanding the molecular mechanisms occurring in a healthy 
organism, how diseases and disorders develop, and how they can be 
prevented or treated.  

Abstract: 

Although breast cancer cells have heterogeneous properties, all of them have in common their 
high nutritional demand.  The activity of the enzyme Gcn2 is important to meet this demand, 
thereby supporting cancer cell growth, ensuring survival, and promoting angiogenesis.  Gcn2 
is not essential for normal cells.  Hence, Gcn2 is a promising drug target to fight virtually all 
types of breast cancer.  A drug specifically targeting Gcn2, would prevent Gcn2 activation and 
thereby hamper cancer cell growth and survival.  Our aim is to uncover ways to specifically 
inhibit Gcn2, and we will report on our progress in finding leads that target Gcn2.  Gcn2 
activity is critically dependent on a unique protein-protein interaction (PPI), and we have 
identified peptides that disrupt this PPI.  Our mutational studies suggest that there is scope for 
improving the potency of these peptides.  In an independent approach, we identified scaffolds 
that target a property in Gcn2 that is different to the PPI property, and these as well impair 
Gcn2 activation.  Gcn2-inhibiting drugs would ‘attack’ cancer cells through different 
mechanisms than the existing drugs, which promises to 1) help combat cancer cells that have 
developed resistance to current therapies, and 2) enhance the repertoire for combinatorial drug 
treatments. 
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Five-Min Networking Presentations 

1. Shoaib Abrahimi, PhD student, University of Auckland. Research focus -
epidemiology and biostatistics - survival of breast-conserving surgery + radiotherapy
vs. mastectomy amongst New Zealand women with early-stage breast cancer.

2. Dr Thiranja Prasad Babarenda Gamage, Research Fellow, University of
Auckland. Research focus - automated clinical workflows for obtaining physics based
predictions of breast tissue motion during breast cancer diagnosis and treatment
procedures 

3. Sharita Meharry, Senior Lecturer, Programme Leader, Medical Laboratory Science,
Auckland University of Technology. Research focus - Audit of Grade 3 breast cancer
in New Zealand women.

4. Oliver Scott, PhD Student, University of Auckland. Research Focus - Association
between cardiovascular medications and breast cancer outcomes in NZ.

5. Dr Tracy Hale, Senior Lecturer, Massey University. Research focus - Chromatin 
biology, Malignant breast cancer cell invasion.

6. Associate Professor Dong-Xu Liu, Auckland University of Technology. Research
focus: Novel Biomarkers for Breast Cancer Targeted Therapy.

7. Jiawei (Stacey) Li, PhD Student, Auckland University of Technology. Research focus
- How the novel oncogene SHON drives breast cancer progression and metastasis.

8. Dr Euphemia Leung, Senior Research Fellow, University of Auckland. Research
focus - Tamoxifen resistance, drug development.

9. Dr Linda Peters, Senior Lecturer, University of Waikato. Research focus –3D
bioprinting

10. Dr Elena Harjes, Lecturer in Biophysics, Massey University. Research focus -
Progress towards inhibitor of APOBEC3B, the main mutational source in many breast
cancers.

11. Dr Cherie Blenkiron, Senior Research Fellow, University of Auckland. Research 
focus - Rapid microfluidic catch-and-release of highly specific breast cancer
extracellular vesicles.

Thank you to our sponsors! 




