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C9orf72

C9orf72 (chromosome 9 open reading frame 72) is a protein that in humans is encoded by the gene
C9orf72.

The human C9orf72 gene is located on the short (p) arm of chromosome 9 open reading frame 72,
from base pair 27,546,546 to base pair 27,573,866 (GRCh38). Its cytogenetic location is at 9p21.2.

The protein is found in many regions of the brain, in the cytoplasm of neurons as well as in
presynaptic terminals. Disease-causing mutations in the gene were first discovered by two
independent research teams, led by Rosa Rademakers of Mayo Clinic and Bryan Traynor of the
National Institutes of Health, and were first reported in October 2011.

The mutations in C9orf72 are significant because it is the first pathogenic mechanism identified to be
a genetic link between genetic frontotemporal dementia (FTD) and amyotrophic lateral sclerosis
(ALS).

Pérez-Millan et al. studied 102 presymptomatic C9orf72 mutation carriers, 52 symptomatic carriers:
42 suffering from FTD and 11 from MND, and 75 non-carriers from the Genetic Frontotemporal
dementia Initiative (GENFI). All subjects underwent T1-MRI acquisition. We used FreeSurfer to
estimate the volume proportion of WM in the brainstem regions (midbrain, pons, and medulla
oblongata). We calculated group differences with ANOVA tests and performed linear and non-linear
regressions to assess group-by-age interactions.

A reduced WM ratio was found in all brainstem subregions in symptomatic carriers compared to both
noncarriers and pre-symptomatic carriers. Within symptomatic carriers, MND patients presented a
lower ratio in pons and medulla oblongata compared with FTD patients. No differences were found
between presymptomatic carriers and non-carriers. Clinical severity was negatively associated with
the WM ratio. C9orf72 carriers presented greater age-related WM loss than non-carriers, with MND
patients showing significantly more atrophy in pons and medulla oblongata.

They find consistent brainstem WM loss in C9orf72 symptomatic carriers with differences related to
the clinical phenotype supporting the use of brainstem measures as neuroimaging biomarkers for
disease tracking 1).

Results indicate that the total levels of TDP-43 in the serum are decreased especially in FTD patients
with the C9orf72 repeat expansion or FTD-MND phenotype, both subtypes strongly associated with
TDP-43 type B brain pathology. Serum-based measurement of TDP-43 could represent a useful tool in
indicating C9orf72 repeat expansion and FTD-MND-related TDP-43 neuropathology for future
diagnostics and intervention studies 2).
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