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Frontotemporal dementia is the second-commonest neurodegenerative dementia in
subjects aged under 65 years. Currently, there are no treatments that have shown a
positive effect on the modification of the course of the disease. Finding a cure has the
additional difficulty that frontotemporal dementia is not a homogeneous disease but a
group of different proteinopathies with similar clinical presentations that are at present
very difficult to identify during life. Frontotemporal dementia shows important family
aggregation, and it is estimated that up to 40% of cases have family history of disease.
In 5-15% of frontotemporal dementia patients a pathogenic mutation can be identified
as the cause of the disease. In our population, hexanucleotide expansions in C90RF72,
mutations in the granulin gene (GRN) and mutations in the microtubule associated
protein tau (MAPT) are the most frequent causes of genetic frontotemporal dementia.
Genetic forms of frontotemporal dementia make it possible, on one hand, to identify
the protein causing the disease during life and on the other hand, to study the initial
phases of the disease in the brain in mutation carriers, years before the onset of
symptoms. Individual forms of genetic frontotemporal dementia are considered rare
diseases, meaning that only multicentre studies grouping several referral centres are
able to carry out studies in these populations. In this context, the aim of this research
project was to characterize the clinical, cognitive, biochemical and neuroimaging
markers in mutation carriers compared to non-carrier siblings and to study the changes

of these biomarkers over time.

The first result obtained within this project funded by the Fundacié La Maratd has been
the inclusion of our group in the Frontotemporal Genetic Dementia Initiative (Genetic
frontotemporal dementia Initiative, GENFI, http://genfi.org.uk/index.html) in its 2"
phase. GENFI is a multicentre project that currently groups 26 European and Canadian
centres, led by Dr Jonathan Rohrer, at the University College of London. In the first
phase of the project (GENFI-1, 2012-2015) no Spanish centre was included. In May
2015, the second phase of the multicentre project began (GENFI-2, May 2015-May
2020). Both British and philanthropic funds support the multicentre coordination
platform, but each of the participating centres must finance the data acquisition costs
generated in their centre. Due to our centre’s previous experience in the study of this
disease, and thanks to the funding obtained through this project, it was able to join

this initiative, being the first Spanish centre of to participate. Through our membership
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in GENFI, we also participate in the Frontotemporal Prevention Initiative, which also
includes American and Australian centres with the aim of deepening knowledge in

these diseases and designing and promoting clinical trials in this population.

According to the schedule, during the first semester of the project we adapted the
GENFI clinical scales and cognitive batteries to our population and the validation of the
acquisition of magnetic resonance imaging and other procedures needed to enter the

study.

In September 2015, the first volunteer was included in our centre. Since then and until
March 2019, 52 subjects affected by genetic frontotemporal dementia or first-degree
relatives, and therefore at risk of developing it in the future, have been included in the
GENFI-2 project in our centre (site 15). All of them have participated in the clinical,
cognitive, biochemical biomarker and magnetic resonance studies. The data of these
subjects have been sent to the coordinating centre and integrated with those from
other GENFI centres and are part of phase 3 of data analysis (Data freeze, 3 May
2017).

In the multicentre study, retrospective data were collected on 3,020 individuals from
1,269 families with genetic frontotemporal dementia. The age of onset of the clinical
symptoms of the disease varied depending on the gene affected. The mean age of
onset in carriers of C90RF72 is 58.6 years (SD 9.9), in carriers of MAPT mutation is
50.4 (9.6) and 61.4 (8.9) in carriers of mutations in GRN. The correlation between the
age of actual onset and the expected age of onset in relation to the age of onset in the
affected father or the average of onset in the family was evaluated. The strongest
correlation was observed in carriers of MAPT mutations (r = 0.55, p <0.001 and r =
0.67, p <0.001). (Katrina M Dick et al., ICFTD, Munich, 2016, article in the drafting
phase).

We investigated the levels of the light chain of neurofilaments (NfL) in cerebrospinal
fluid in 174 subjects (48 controls, 40 presymptomatic carriers and 86 patients with
mutations in the MAPT, GRN and C9orf72 genes) and serum NfL in 118 subjects (39
controls, 44 presymptomatic carriers, 35 patients). In 55 subjects, both CSF and serum
were determined. The levels of NfL in the CSF in patients (median 6,762 pg / mL,

interquartile range 3186-9309 pg / mL) were elevated compared to presymptomatic



carriers (804 pg / mL, 627-1173 pg/mL, P <0.001), allowing good discrimination
between groups. The serum NfL levels correlated with the CSF levels (r = 0.87, P
<0.001) and was also elevated in patients. The longitudinal samples in the converters
showed an increase of three to four times in the NfL levels in CSF after the onset of
symptoms. In addition, NfL levels in patients correlated with disease severity, brain
atrophy, annualized brain atrophy rate and survival. These findings suggest that NfL
levels in both serum and CSF have the potential to serve as a biomarker of the clinical

onset of the disease and have a prognostic value in genetic FTD (Meeter et al., 2016).

In a multicentre study involving 30 centres, a complete genome association study
(GWAS) was performed using the Illumina Human OmniExpress chip in 501 carriers of
114 different mutations in the GRN gene and 1173 matched controls. The age range of
onset in patients was from 39 to 87 years. Significant signal was obtained with
rs6966915 in TMEM106B (p = 7.89e -10, OR = 0.54 [0.45 - 0.66]) suggesting that this

is a risk-modifying factor in carriers of mutations in GRN (Pottier et al., 2018).

Although the main objective of this project is to characterize the subjects with genetic
frontotemporal dementia causing mutations in a multicentre manner, contributing data
from our centre to the GENFI initiative and participating in the data analysis,
generating and testing new hypotheses, some single-centre analyses have also been

carried out that have generated interesting results:

We analyzed the neuropathological findings and immunohistochemical patterns of 9
patients with the P301L mutation who were donors of the Bank of Neurological Tissues,
Biobank, Hospital Clinic-IDIBAPS. All the cases presented an astroglial, oligoglial and
neuronal type 4R tauopathy with the presence of "mini-Pick" type bodies frequent in
the dentate gyrus, suggesting that the P301L mutation presents a relatively
homogeneous histological and immunohistochemical pattern (Borrego-Ecija et al.,
2018).

We also analyzed 20 single nucleotide polymorphisms (SNPs) with a minor allele
frequency (MAF) = 0.2 in the MAPT gene (17g21-22) in 20 subjects, of which 15 were
carriers of the P301L mutation, belonging to 9 apparently unrelated families with
frontotemporal dementia linked to the P301L mutation, all of them from the Baix

Llobregat region. The analysis revealed that all carriers of the mutation had the same



haplotype for the analyzed SNPs, suggesting a common ancestral origin and therefore
a founding effect of the P301L mutation in the MAPT gene in this geographical area.
(Borrego-Ecija et al., 2018).

We studied the presence of ubiquitin / p62 positive inclusions in the granular cells of
the cerebellum in 1800 brain from the Neurological Tissue Bank cohort of the Hospital
Clinic-IDIBAPS regardless of their clinical or neuropathological phenotypes. These
inclusions were found in 12 donors. In all cases, the presence of C9orf72
hexanucleotide expansion was confirmed by the genetic study, suggesting that the
presence of ubiquitin / p62 positive inclusions in cerebellar granule cells is an specific
marker for the detection of a pathogenic expansion in C90RF72 (Ramos- Campoy O et
al., 2018).

Additional cross-sectional data analyses are currently being carried out and the

analysis of the longitudinal data obtained will be started soon.

As we mentioned in previous sections, this project’s duration is 5 years, and therefore

it does not end until May 2020. The foreseeable clinical implications are:

1. The clinical, neuroimaging, biochemical and neuropathological characterization will
make it possible to improve the early detection of genetic cases and to establish a

more accurate prognosis in patients and subjects at risk.

2. The characterization of the carriers of mutations causing frontotemporal genetic
dementia and the quantification of the longitudinal changes in biomarkers, will make it
possible to successfully design drug trials in this population, establishing accurate

target engagement markers, markers of progression and optimal sample sizes.
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