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We have been studying familial bilateral macronodular adrenal hyperplasia (BMAH) for several years – we first reported (2009) on three families in two of which several individuals presented independently with Cushing’s syndrome due to BMAH; in the third family we identified preclinical BMAH in first-degree relatives of an apparently sporadic case, which suggested BMAH may be more generally familial than previously recognised.  Subsequently, we set out to identify the genetic basis of familial BMAH in these three (and two other acquired) kindreds.  Using whole exome sequencing studies, we identified germline mutations in four of five kindreds studied (2014).

We have set out to further our studies in BMAH.  This is an uncommon disease (less than 1-2% of all endogenous Cushing’s syndrome) and our research efforts have been impeded by sluggish recruitment/referral.  Nevertheless we consider our research aims are still achievable, albeit perhaps needing more than a 12 month period to do so.  Our studies in this field continue.
The aims of our studies, and what we have achieved to date our outlined below.
Research Aim #1:  To comprehensively identify the range of germline ARMC5 mutations in a large cohort of patients with BMAH
We are still recruiting for this component of the study.  We have done this through advertising to our Endocrine colleagues regarding this study in the ESA newsletter.  Samples that we have received to date have been ARMC5 mutation negative and so will be utilised to achieve Research Aim #2.  We have developed a database for collation of all relevant clinical data including family history for all patients from whom we receive clinical samples.

Research Aim #2:  To identify the genetic basis of BMAH in mutation negative patients

We have received samples from patients with BMAH in whom gene sequencing has not identified ARMC5 mutations.  However, we need more samples to perform this experiment.  We plan to perform whole exome sequencing of ARMC5 mutation negative samples and perform a cross-comparison to identify genes with novel potentially pathogenic variants in multiple individuals.
Research Aim #3:  To examine the genotype and phenotype relationship in ARMC5 mutation positive and negative patients
We are now part of a large-scale international collaboration formed to examine the genotype and phenotype relationship of ARMC5 mutation positive patients.  We have contributed to the development of an international database and have contributed our patient data.  Data analysis and manuscript preparation are underway.  Given that there have now been several ARMC5 publications and that there is therefore already a large clinical cohort from whom important data can be derived and collated, we felt it was important to contribute to this database despite Research Aim #1.
Research Aim #4:  To determine the somatic, second hit mutations in patients with BMAH
Recently one of our familial BMAH patients has been diagnosed with two new extra-adrenal tumours.  We have been able to collect tissue from both of these tumours for research use.  ARMC5 sequencing is currently underway.  

Other studies during 2015:

I have also been studying a family with autosomal dominant hypocalcaemia.  We have identified a novel mutation in the calcium-sensing receptor gene.  That manuscript is currently under review.  
Also during the year I received the postdoctoral award we identified a novel de novo mutation in the thyroid hormone transporter (monocarboxylate transporter 8; MCT8) in a child with profound sensorineural hearing loss and congenital hypothyroidism.  This paper has been published.
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