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The Genomics Research Centre (GRC) is involved in researching the genetic background of several common chronic disorders. This 

research includes hypertension, multiple sclerosis, glaucoma, osteoporosis, breast and skin cancer and lymphoma. In addition, the  GRC 

has been undertaking studies into the genetic basis of migraine as a core research area for over a decade under the guidance of 

Professor Lyn Griffiths. This vital research has been enabled through the participation of numerous sufferers and their fam ilies and 

friends who have provided the critical genetic resource for these studies. While the exact mechanisms that precipitate migraine 

occurrence are still being deciphered the research undertaken at the GRC has led to numerous findings that have signif icantly 

contributed to, and assisted to evolve our understanding of migraine with the hope that eventually treatments can be tailored for 

maximum efficacy among sufferers.

Currently the GRC has a number of different active projects targeted toward migraine research. These projects vary in the ir focus and 

their use of genetic data. The following outlines some of the key findings we have made thanks to your contributions.

Vitamin B/Folate Clinical Trial

Studies in our laboratory identified a role for the 

methylenetetrahydrofolate reductase (MTHFR) gene in 

migraine.  Specifically a mutation in this gene (C677T) has 

been shown to play a role in migraine susceptibility, particularly 

in those suffering from Migraine with Aura. Interestingly, recent 

studies have also indicated that the MTHFR gene may be 

involved in the co-morbidity of migraine and stroke. This 

mutation has been shown to reduce the activity of the MTHFR 

enzyme leading to increased levels of circulating homocysteine. 

However, it has also been shown that increasing vitamin B and 

folate levels in the diet can reduce the levels of homocysteine.  

If homocysteine is a modifiable risk factor for Migraine with Aura

it is possible that genotype-specific intervention strategies 

directed to this biochemical might reduce disease symptoms. In 

particular, homocysteine levels can be modulated by dietary 

factors and it is known that elevated homocysteine levels can 

be lowered with simple and safe vitamin supplementation. 

Combining this knowledge with genotyping of the MTHFR 

variant to determine sufferers with a genetic predisposition to 

elevated homocysteine may lead to an effective treatment 

strategy using vitamin supplementation.

To investigate this possibility the GRC has conducted 2 6-

month double-blind placebo-controlled trials of female Migraine 

with Aura sufferers, to determine the effects of folate/vitamin B 

supplementation on migraine frequency, severity and disability. 

The results of these trials showed that vitamin supplementation 

significantly reduced head pain severity, frequency and 

migraine disability compared to the placebo group. 

Furthermore, the effectiveness of treatment was associated 

with specific genotypes of the identified MTHFR mutation, 

suggesting that response may be altered through dose levels 

depending on whether an individual had one or two copies of 

the MTHFR mutation. 

We are currently in the process of recruiting a new cohort of 

female Migraine with Aura sufferers for a final more extensive 

6-month double-blind placebo controlled trial to be completed 

late 2014. This trial will test 2 dosage levels for response based 

on the presence or absence of mutations in the implicated 

gene.

Migraine facts

• Migraine affects up to 18% of the population

• Migraine has a significant genetic component, with interaction between various susceptibility genes, along with 

environmental factors, causing an increased risk of the disease

• The International Headache Society has classified migraine into 2 common subtypes, migraine with aura (MA) and 

migraine without aura (MO).  While the two subtypes present similar symptoms, MA sufferers experience temporary 

neurological disturbances that generally precede the headache phase of an attack

• Migraine shows a significant female preponderance with women affected 3:1 over men

• Only 30-50%  of sufferers are currently satisfied with their medication

Contact us

If you would like to be involved in the research undertaken at the Genomics Research Centre or you need to update 

your contact details please contact us at: grcclinic@griffith.edu.au

For more information on other research carried out at the Genomics Research Centre see our website at:

http://www.griffith.edu.au/health/genomics-research-centre

For more information on other research carried out at the Griffith Health Institute see our website at:

http://www.griffith.edu.au/health/griffith-health-institute

For links to other migraine research we recommend visiting the Brain Foundation website at: Brainfoundation.org.au



Norfolk Island

Over the past 12 years the GRC has conducted the Norfolk Island Health Study which has 

been designed to screen the Norfolk Island community for genetic risk factors to common 

disorders to provide a basis for preventative health care and health education. The research is 

intended to identify genes involved in common disorders so that better forms of diagnosis and 

treatment can be developed. 

The Norfolk Island population was approached for this study as it is a unique population to 

which we have been able to significantly extend our migraine studies. This population 

experiences an unusually high prevalence of migraine with 26% of individuals affected 

compared to only 12% in other populations. 

We believe one of the reasons for this increase may be in the genetic makeup of the present day individuals. A large portion of the population 

can trace their heritage through to the original founders of the Island – the British Bounty Mutineers and Tahitian women, making this population 

extremely unique. Essentially the reduced genetic diversity compared to mainland Australia may have led to an increase in variations in genes 

that contribute to migraine susceptibility.

Our investigations have led to the identification of a region on the X chromosome that may contain variants that contribute to migraine. 

Furthermore, due to the location of the region on the X chromosome, of which women carry 2 copies and men only 1, this region may assist to 

explain why women suffer more often the men. We are currently undertaking further studies on the genes in this region to pinpoint the exact 

contributor and to determine if this contributor is unique to the migraine sufferers in the Norfolk Island population or contributes to migraine in 

other populations as well. Further studies will also determine whether the causal variant can be specifically targeted with new therapeutics.

The influence of Hormones (Population studies)

The female preponderance of migraine has led to significant investigations into genes that are involved in hormone signalling and response. The 

GRC was the first to identify the involvement of specific variants in the gene coding the estrogen receptor. This research determined that 

specific variations occur more frequently in migraine affected individuals than what is observed in age, sex and ethnicity matched individuals 

without migraine. Since this early finding in 2004, several other genetic variants in hormone related genes have been implicated in a similar 

manner including in the Progesterone Receptor and the Follicle Stimulating Hormone Receptor genes.

However, while several variants occur more frequently in 

migraine sufferers how these variants contribute to migraine 

susceptibility is still unknown. Complicating these 

investigations is the belief that an unknown number of 

genetic variants act together to cause migraine and sufferers 

do not need to carry all these variants to be susceptible to 

the disorder.  The GRC is currently undertaking studies to 

fully characterise hormone receptor genes in Australian 

migraine sufferers as well as in the Norfolk Island 

population. 

In addition, we have expanded our migraine studies to 

investigate a specific type of migraine known as Pure 

Menstrual Migraine without aura. This form of migraine 

occurs exclusively on days 1±2 of menstruation in at least 

two out of three days and at no other time in the cycle. The 

study is investigating the molecular genetics of this particular 

form of migraine and results may contribute to our 

understanding of the role of fluctuating hormone levels in 

migraine occurrence. This study is being undertaken in 

collaboration with the London Migraine clinic.


