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ABOUT US 

The GRC was first started in 1999 on the Gold 

Coast under the direction of Prof Lyn Griffiths. 

Recently, in accordance with the move of Prof 

Griffiths, the GRC has changed affiliations to 

the Queensland University of Technology 

(QUT). At QUT, Prof Griffiths heads the 

Institute of Health and Biomedical Innovations 

(IHBI) in the role of Executive Director.  

 

The GRC continues to run under her leadership 

and has a number of studies conducted at IHBI, 

at a private clinic on the Gold Coast and 

between collaborators around the world. The 

research conducted at the GRC focuses on 

common complex human disorders with a 

significant genetic component including 

migraine, breast cancer, glaucoma, heart 

disease and more. These studies are made 

possible, in part, due to the kindness of the 

public who volunteer their time as participants 

in these clinical trials.  

 

If you are interested in any of the GRC studies, 

have further questions or would like to 

volunteer for one, please don’t hesitate to 

contact us.  

 

Shani Stuart (right) with Ian Walker (left) Minister for Science, 

Information Technology, Innovation and the Arts at Queensland 

Government touring our Laboratories at QUT. Professor Lyn R 

Griffiths is leading the tour (middle). 

 

About the GRC 

The GRC was first started in 1997 on the Gold Coast 
under the Direction of Prof Lyn Griffiths. Recently, in 
accordance with the move of Prof Griffiths, the GRC has 
changed affiliations to the Queensland University of 
Technology (QUT). At QUT, Prof Griffiths heads the 
Institute of Health and Biomedical Innovations (IHBI) 
in the role of Executive Director. 

The GRC continues under her leadership and has a 
number of studies conducted at IHBI, at a private clinic 
on the Gold Coast and between collaborators around 
the world. The research conducted at the GRC focuses 
on common complex human disorders with a significant 
genetic component including migraine, breast cancer, 
glaucoma, heart disease and more. These studies are 
made possible, in part, due to the kindness of the public 
who volunteer their time as participants in these 
Clinical trials. 

If you are interested in any of these studies, have 
further questions or would like to volunteer for one, 
please don’t hesitate to contact us (see back page). 

 

Premier, 

Annastacia 

Palaszczuk (left) 

with Prof. Lyn 

Griffiths (right), 

Director of the 

Genomics 

Research Centre 

at the BIO 

conference in 

Philadelphia, 

USA.  



We have also recently expanded our testing regime 

to include measures of executive function - a 

complex set of mental processes that serve to 

control and integrate a range of cognitive abilities 

that allow us to manage time, plan, direct our 

attention, resist impulsive behaviour, and use past 

experiences to guide future behaviour. For example 

the Stroop test (described below) provides a 

measure of inhibitory control. 

 

The Stroop test: Say the COLOUR of the word, not the 

word it spells out: 

 

 

 

Heidi Sutherland - IHBI, QUT  
 

Micro-RNAs and Breast Cancer 

 
Micro-RNAs, which don’t make proteins 

like normal genes, produce small stretches of a 

molecule called RNA (hence the name), which is a 

slight variation of DNA. Micro-RNAs are able to 

control how normal genes behave, controlling 

proteins that cells produce and what they can do. 

This study looks at several micro-RNAs in genes 

that are known to be involved in breast cancer 

and has discovered that genetic variation in the 

DNA template for these micro-RNAs can affect 

the risk of developing breast cancer.  

We are looking into exactly how these 

genetic variations affect breast cancer risk. The 

genetic variation we examined is known to 

change the genes that control our sleep cycles. 

It’s already known that women who have 

disrupted sleep cycles (like those who work with 

changing shifts) have a higher risk of breast 

cancer, and the micro-RNA (called miR-182) may 

 be involved with this process.  

In another study, we research how 

Steroid Receptor Coactivators (SRCs) and several 

normal genes affect breast cancer risk. The SRC 

genes help to 

control how cells 

respond to 

hormones, 

which have a 

major effect on 

the 

development of breast cancer and in its 

treatment.  We are examining genetic variations 

called Single Nucleotide Polymorphisms (SNPs) 

that are found in the SRC genes and are known to 

change the way these proteins behave. We are 

interested to see whether these variations affect 

breast cancer risk, and potentially whether they 

might be important for breast cancer treatment. 

We hope that by improving our knowledge about 

breast cancer, we will be able to better predict 

who is at risk and provide more effective 

treatments. 

Robert Smith – IHBI, QUT 

 

THE GENETICS OF MEMORY 

  

 

 

 

 

 
 

 

 

  

Genetics has a large role in memory and executive 

function, but few of the genes involved have been 

identified. Using a series of tests and a DNA sample 

from a unique cohort of volunteers, the GRC 

Genetics of Memory project is aiming to improve 

our understanding of the relationships between 

different types of human memory and the genes 

that control them. This project will contribute to 

our basic genetic and molecular understanding of 

these complex processes and provide important 

information to aid in the diagnosis, management 

and treatment of memory disorders.  

 

To date, we have tested and collected DNA samples 

from approximately 600 volunteers using 

genotyping technologies to investigate 

susceptibility markers associated with specific 

memory types. In the next phase we will analyse 

the DNA samples to look for variations in the DNA 

that are associated with better or poorer 

performance on memory tests.  

 

 

 

 

 

“Genetic variation in the DNA 

template for these micro-RNAs 

can affect the risk of developing 

breast cancer.” 



 

Dr. Saras Menon, Clinic Co-Coordinator 

 

 

This study is still recruiting seniors to become part of 

this trial.If you are interested in volunteering, call:  

07 5688 7170 

 

Dr. Robert Smith – GRC, Gold Coast 

Dr. Saras Menon – GRC, Gold Coast 

 

At the clinic on the Gold Coast, a study looking at the early 

stages of Alzheimer’s disease (AD) is being conducted. This 

phase 3 clinical trial has two goals: first, trialling a new genetic 

blood test and secondly, trialling a medication that aims at 

delaying the onset of the first symptoms of AD.  

Most studies have looked at treating AD after diagnosis, 

however this trial is taking a preventative approach – trying to 

delay, or even stop its onset.  

Part of the process of preventative treatment involves 

looking at two genes that have been linked to AD - the APO-E 

gene and the TOMM40 gene.  

The genetic blood test measures what level of risk a person 

has by studying these genes. 

Already, over 500 seniors have volunteered for this 

important study. The trial is still recruiting with the hope of 

reaching over 2000 volunteers by March 2016. 

 

 

NORFOLK ISLAND POPULATION STUDIES 
 

 

 

 

 

  

Anthropologists from Norfolk Island have 

maintained an exhaustive genealogical history in the 

form of a single large family pedigree comprised of 

6,300 individuals who have contributed over 12 

generations to the present-day population, with 

about 60% of current permanent residents direct 

descendants of the original founders. 

In addition, severe immigration and quarantine 

restrictions prevent new founders from migrating to 

Norfolk Island. This, together with its isolation from 

other populations, makes the Norfolk Island 

population an ideal cohort for the discovery of novel 

genetic associations with complex diseases i.e. 

glaucoma, obesity, type-2 diabetes and migraine. 

Norfolk Island is a small remote island in the Pacific 

Ocean. This population was selected as it is easier to 

identify variants involved in complex disease in 

genetically isolated areas than in the outbred Australian 

Caucasian population. 

Norfolk Island is situated off the east coast of 

Australia, approximately 1,000 miles north-east of 

Sydney, on the Norfolk Ridge, which runs from New 

Zealand to New Caledonia. The current Norfolk Island 

population are descendants of a famous historical event - 

the ‘Mutiny on the Bounty’ with mixed Caucasian and 

Polynesian ancestry. This small population originated 

from nine paternal (Bounty mutineers) and 12 maternal 

(Tahitian) lineages.  

 

ALZHEIMER’S DISEASE AND GENES 



Glaucoma 

GLAUCOMA AND THE NORFOLK 

ISLAND POPULATION 
Glaucoma is one of the most common 

causes of eye disease and blindness. Although 

detection methods and treatments have 

improved, approximately 50% of those with 

glaucoma remain undiagnosed. The Norfolk 

Island Eye Study (NIES) was initiated in 2008 to 

explore the genetic components of glaucoma, 

specifically the identification of novel genes 

and pathways to further advance our 

knowledge in this area.  

The identification of genes and 

variants influencing Glaucoma may allow 

earlier detection of the disease and may also 

aid in defining targets for new treatments. 

An exciting aspect of this project 

involves using breakthrough technology to 

sequence complete genomes, known as Whole 

Genome Sequencing (WGS). Whole Genome 

Sequencing provides the most comprehensive 

search for DNA sequence variants currently 

possible. This means that we should have a 

substantially higher likelihood of identifying 

functional genetic changes of relevance to 

ocular disease. This will be the first time that 

complete genome sequencing has been 

conducted using the Norfolk Island population.  

 

Miles Benton & Rod Lea – IHBI, QUT

 

EPIGENETIC STUDIES ON NORFOLK ISLAND  
 

Epigenetics is a rapidly developing area of 

genetic research and refers to the heritable, but 

reversible, regulation of various genomic functions 

including gene expression. These mechanisms provide an 

organism with the ability to dynamically respond to a 

change in its environment and “reset” genetic behaviour 

(expression) accordingly. As such, the variable expression 

of these mechanisms can have a profound effect on the 

function of genes. One such epigenetic mechanism 

involves slightly changing some DNA bases which can 

then affect the product of the gene. 

The Norfolk Island Health Study was initiated in 

2000 with a follow up collection in 2010, allowing us to 

investigate the influence of time on the methylation profile 

of members of the NI population. We have some pilot data 

for 12 healthy Norfolk Island females and are currently 

preparing to analyse data from 12 healthy males. We are 

looking to expand this sample size to further investigate the 

underlying fundamental questions associated with the 

dynamic nature of CpG methylation over defined periods of 

time. 

From our current findings, data suggests that 

specific methylation profiles are dynamically changing in 

response to various environmental stimuli independent of 

the effects of the ageing process. We are also able to use 

this data to determine meaningful biological context by 

correlating longitudinal methylation profiles with clinical 

data. From this work, we hope to provide interesting insight 

into the role of epigenetic regulation in complex biological 

systems.

 

Heidi Sutherland & Miles Benton – IHBI, QUT 

 

  

Stem Cell Research 

This project focuses on human neural stem cells (hNSCs) and how we 

could enhance their use to treat localised brain damage. hNSCs have 

the ability to differentiate into a variety of neural cell types including 

neurons, astrocytes and oligodendrocytes and are important in 

providing neural regeneration in the central nervous system (CNS) e.g. 

after injury. As hNSC behaviour is largely regulated by the local 

microenvironment, or the niche, our interest lies in understanding the 

roles of extracellular matrix proteins in hNSC function. Thus, 

understanding the roles of proteins in hNSC self-renewal and 

differentiation we aim to gain insight into hNSC regulatory 

mechanisms to improve models of brain damage repair. 

Lotta Oikari & Larisa Haupt - IHBI, QUT  

 



  

 

FHM (Familial Hemiplegic Migraine) & 

MIGRAINE-LIKE DIAGNOSTICS 
 

The GRC undertakes diagnostic testing for several forms of 

severe migraine and migraine-like disorders, which can cause 

strong effects like paralysis, muscle weakness, coma and strokes. 

These disorders are called Familial Hemiplegic Migraine (FHM), 

Episodic Ataxia, Spinocerebellar Ataxia, Epilepsy, and Cerebral 

autosomal dominant arteriopathy with subcortical infarcts and 

leukoencephalopathy. Try saying that after a glass of wine. 

These disorders usually arise as a result of mutations in a 

specific group of genes (CACNA1A, SCN1A, NOTCH3, TRESK and 

ATP1A2) most of which control how salts and other ions move in 

and out of cells. As mutations in each of these genes cause 

similar symptoms, it can be very difficult for doctors to know 

which gene has the mutation. In addition, it can be very 

expensive to examine the DNA in a complete gene using 

traditional methods.  

In an effort to improve this, we have recently developed a 

method to diagnose these conditions that is much more 

effective and cost efficient, using Next Generation Sequencing 

(NGS). This allows us to look at many regions of DNA 

simultaneously and to see what the content of that DNA is.  

Using traditional methods, a typical test would cost around 

$800 and only be able to look at five regions in a gene, but using 

our new method, we are able to look at the complete sequence 

of all five of the target genes (130 separate regions) for the same 

cost! The value of utilising NGS-based approaches for molecular 

diagnostics of FHM and related disorders is therefore of high 

importance to neurologists, patients and the greater public. 

Dr. Robert A. Smith & Neven Maskemous – IHBI, QUT  

 

Migraine is a common neurological 

disorder with a significant negative 

impact on quality of life. Migraine 

headaches are associated with 

severe head pain and other 

physiological symptoms such as 

nausea, vomiting and sensitivity to 

light and/or sound. 

 

The Genomics Research Centre was 

the first to map a migraine 

susceptibility locus (area on a gene). 

A number of studies expanding on 

this first discovery are currently 

being conducted at the GRC. 

 

Migraine Quick Facts: 

 Females are more affected than males.   

 

 There are around 3 million people 

affected by migraine. 

 

 Often, it is linked to hormonal changes. 

 

 It is experienced most in the 20 and 30 

year old age bracket. 

 

 Headaches can last anywhere from 4 to 

72 hours. Even more sometimes. 

 

 In severe cases, the person can have 

symptoms of paralysis, partial blindness 

and extreme pain.  

 

 Migraine has strong genetic inheritance 

rates. 

 

 There is no treatment that works on all 

types of migraine.  

 

GRC MIGRAINE STUDIES 

 

Menstrual Migraine Project 
 

A research project at the GRC laboratory focuses on the study 

and understanding of the role of hormones in menstrual migraine 

etiology. We have previously reported the association of molecular 

markers in the TNF and SYNE1 genes. Our research is now focused 

on the evaluation of other molecular markers in these genes and 

the ESR1 gene by fine-mapping and gene association approaches.  

The findings from this research may represent the first step to the 

future development of new therapeutic targets for treatment of 

acute attacks and prophylactic therapy in menstrual migraine.   

 

Astrid Rodriguez -  IHBI, QUT 



MIGRAINE AND THE X-CHROMOSOME 

 

The X-chromosome is one of the 

chromosomes that dictates our gender. We 

are currently expanding on previous studies 

to determine if genetic changes we have 

detected in various regions on the X 

chromosome may play a role in causing 

migraines. 

One of the ways we do this is to 

examine members of the Norfolk Island 

population.  Due to genetic isolation, the 

Norfolk population have a migraine 

prevalence double that of the Australian 

mainland and other non-isolated 

populations. 

Knowledge regarding X-linked 

inheritance and X chromosome association 

in migraine is still largely unknown.  A more 

detailed examination of this genetic region 

may provide essential information for 

improving medical diagnostics to facilitate 

much needed medical treatment options for 

this debilitating disorder.   

One way we can do this is through 

the use of targeted sequencing for different 

genetic regions.  This approach may lead to 

identification of previously unknown/causal 

genetic differences and lead to improved 

treatments for previously unsuccessfully 

treated patients.   

For this work, we are targeting 

regions with key functions within the body 

to provide specific drug targets.  Another 

way of identifying the genetic changes 

associated with migraine is through 

heritability.  To do this we compare the 

genetic profile of migraine sufferers in 

families.  This may provide information 

regarding the complex inheritance pattern 

of migraine. 

 

 

 

 

 

 

 

 

Figure 1. (A) For patients suffering from 

migraines, (B) regions on the X chromosome will 

be (C) sequenced using Next Generations 

sequencing technology to determine the 

significance in causing migraines. 

 

 

 

Deidre Roos-Araujo – IHBI, QUT

Figure 1. A 

Figure 1. B 

Figure 1. C 



MIGRAINE TREATMENT 
 

Personalisation of medicine using 

genetic and biomarker information is an 

area of enormous growth in research. 

With at least 12% of the Australian 

population suffering from migraine, 

current treatments exhibit variable 

efficacy, and only 30-50% of sufferers are 

satisfied with their treatment. New and 

more effective treatments are desperately 

required to reduce the burden of this 

disease.   

The Genomics Research Centre has 

successfully completed the pilot and 

phase 2 stages of a migraine clinical trial 

and provided compelling evidence that 

supplementation with folic acid and 

vitamin B6 and B12 as a migraine 

preventative treatment can reduce blood 

levels of  homocysteine and in so-doing 

reduce migraine disability.  

The GRC is continuing work on this in 

partnership with the industry partner 

“BLACKMORES” to investigate the most 

effective dosage for a novel combined 

vitamin supplement in order to reduce 

disability for migraine sufferers with a 

specific genotype. This should enable the 

development of simple, personalised, 

treatment and prophylactic regimes for 

migraine in the community. 

 

Saras Menon – IHBI, QUT 

 

MITOCHONDRIA & MIGRAINE 

 
Mitochondria are tiny little organelles found in all 

your cells. They act like the control room for all your cells – 

in charge of energy supply and maintenance. The GRC 

Mitochondrial Genome Sequencing Project aims to 

determine whether people with dodgy control rooms 

(Mitochondrial dysfunction) may be more susceptible to 

migraine attacks. Mitochondria contain their own unique set 

of genes and by sequencing their whole genome, we aim to 

identify disease causing variations. By comparing the 

mitochondrial genome sequences of migraine affected 

individuals with healthy controls we hope to identify any 

variants responsible for increasing the migraine 

susceptibility threshold. 

Preliminary data taken from the Norfolk Islander’s 

DNA has indicated a specific variant is significantly 

associated with migraine susceptibility. This genomic region 

has previously been linked to sensineuronal hearing loss and 

is an ideal migraine candidate gene.  

Recently, this project has been awarded a NHMRC 

project grant that will support the continued investigation 

into the Norfolk Island population genetics in the area of 

migraine research. Through a collaborative team effort the 

Mitochondrial Genome Sequencing Project will continue to 

develop a better understanding of how mitochondria and 

migraine interact. 

Shani Stuart – IHBI, QUT 

The GRC is 

continuing work 

on this in 

partnership with 

the industry 

partner 

“BLACKMORES” 

 



  

  

 

GRC RESEARCHER NEWS 
 In June 2015, the GRC signed an agreement with Indian company 

Avesthagen to market our migraine diagnostic test and Vitamin B based 

therapeutic, internationally. 

 

 A number of students conducting their Doctorate at the GRC have 

submitted their PhD theses recently. Diego Charcon-Cortes, Astrid 

Rodriguez, Rachel Okolicsanyi and Shani Stuart were the GRC students 

who handed in their theses within the last year. Congratulations! 

 

 Shani Stuart (pictured left) was recently named a finalist for the QLD 

Premier’s Post Graduate Medical Research Awards. 

 

“We thank all our 

GRC partipants for 

their help with our 

medical research as 

our efforts would 

not be possible 

without your 

support.” 

 

Poster presentation at the Human 

Genetics Society of Australasia 

(HGSA) Annual Scientific meeting, 

Adelaide August 2014 with GRC 

researcher Shani Stuart. 

 

CONTACT INFORMATION 
 

The Genomics Research Centre 

(Gold Coast Clinic) 

Ph: 07 5688 7170  

299 Rio Vista Boulevarde, Mermaid Waters, QLD 4218 

 

IHBI (Institute of Health and Biomedical Innovations) 

(Brisbane) 

Ph.: 07 3138 6000  

60 Musk Ave, Kelvin Grove, QLD 4059 

www.qut.edu.au/institute-of-health-and-biomedical-innovation  

 

www.genomicsresearchcentre.org  

\ 

Above: an image from a series of stem cell imagery taken from 

the GRC Stem Cell Research Project showing neuronal cell 

development. Rachel Okolicsanyi & Larisa Haupt – IHBI, QUT 
 

Prof. Lyn Griffiths 
Executive Director IHBI 
Director of GRC 

 


