Right temporal variant frontotemporal dementia and primary lateral
sclerosis associated with dual C9orf72 and SQSTM1 mutations

lone O.C. Woollacott!, Katrina M. Dick?, Elizabeth Gordon?, Martina Bocchetta', Sophie R. Harding?,

Katie Sidle?, Jason D. Warrenl, Jonathan D. Rohrer1 A

'Dementia Research Centre, Department of Neurodegenerative Disease, UCL Institute of Neurology, Queen Square, London, UK
’Department of Molecular Neuroscience, UCL Institute of Neurology, Queen Square, London, UK

4 Background A

0 The chromosome 9 open reading frame 72 (C9orf72) hexanucleotide repeat expansion is the most common genetic mutation identified in familial frontotemporal dementia (FTD) and motor neuron disease (MND) [1]. FTD
patients with this mutation typically have behavioural variant FTD (bvFTD) and symmetrical, often subtle, brain atrophy on neuroimaging [1,2]. MND patients typically have the ALS variant; other variants such as primary lateral
sclerosis (PLS) are very rarely seen [3]. Right temporal variant FTD (RT-FTD) causes prominent right temporal lobe atrophy, behavioural change, prosopagnosia and impairment of semantic knowledge [4]. Rarely it can be
associated with MND (RT-FTD-MND), but no genetic cause has previously been described for this syndrome [5].

O Mutations in sequestosome 1 (SQSTM1), which encodes the protein p62, were originally identified in patients with Paget’'s disease of the bone [6]. Recently, SQSTM1 mutations have been identified in patients with FTD [7-11],
ALS [12-16] and FTD/ALS [7,8,11]. Dual mutation cases, possessing both the C9orf72 expansion and a SQSTM1 mutation have recently been described in patients with either FTD [9,17], ALS [14], or FTD/ALS [11].

L We present detalils of the clinical, neuroimaging and neuropsychological phenotype of a patient who developed clinical features of combined RT-FTD and the PLS variant of MND, and possessed a novel combination of two
mutations: the C9orf72 expansion and a SQSTM1 p.Glu396fs mutation.

Clinical Detalls and Investigations

A 67 year old, right-handed female presented with 7 years of progressive behavioural change followed by 4 years of progressive semantic impairment and prosopagnosia. She had also developed falls and difficulty walking due
to left leg stiffness and ankle clonus over the previous 18 months. There were no upper limb or bulbar symptoms at presentation. Her father had had MND, with onset at 62 years, dying at 64. There was no other relevant history.
Her behavioural changes included: apathy, loss of empathy, lack of appreciation of sarcasm, hoarding facial creams, obsession with her facial appearance and Sudoku puzzles, excessive handwashing, flitting unexplained
chronic pains and rigid routines and eating habits. She had difficulty recognising neighbours. She also had semantic impairment, with difficulty naming people and objects, and deteriorating spelling and reading. There were no
reported memory or visuoperceptual difficulties.

d  On initial examination her MMSE score was 27/30 and she had reduced verbal fluency, concrete proverb interpretation, significant word-finding difficulties and poor recognition of famous faces, with intact posterior cortical
function. Cranial nerves were normal. She had bilaterally increased upper and lower limb tone, ankle clonus and pathologically brisk reflexes, worse on the left. She had mild left-sided pyramidal weakness but no muscle wasting
or fasciculations. At initial presentation she dragged her left leg and required use of a walking stick. She was seen twice over the next seven months and exhibited rapidly deteriorating progressive cognitive and motor decline.
She was using a wheelchair 4 months after initial presentation and 3 months later became bed-bound, dysphagic, and almost completely mute.

O Nerve conduction studies and electromyography (EMG) were normal on two occasions (performed once at her local neurological centre and again 4 months later at our centre). Routine bloods were normal. Non-volumetric MRI
brain and cervical spine imaging performed locally showed prominent right temporal lobe atrophy and no evidence of cervical spinal disease. Volumetric MRI brain performed at our centre 6 months later showed neuroimaging
abnormalities as seen below. This patient had clinical features consistent with RT-FTD (early behavioural change and prosopagnosia followed by semantic impairment) and progressive, asymmetrical upper motor neuron signs
consistent with the PLS variant of MND.

O Due to her family history of MND, a blood sample was sent for DNA testing. This revealed a pathogenic heterozygous C9orf72 hexanucleotide repeat expansion. Further genetic analysis using a next generation sequencing
dementia panel [18] revealed an additional heterozygous SQSTM1 p.Glu396fs nonsense mutation. There were no mutations in any other known FTD- or MND-associated genes and no personal or family history of Paget's
disease.
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