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Research Abstract

DESCRIPTION (provided by applicant): Mutations in the progranulin gene (GRN) cause
frontotemporal lobar degeneration (FTLD). Individuals with GRN mutations have a 50%
reduction in functional progranulin protein (PGRN) and also invariably display TDP-43 pathology
(FTLD-TDP), indicating low PGRN levels as a potential initiator of TDP-43 dysfunction in FTLD.
The identification of TDP-43 as the pathological protein, not only in patients with FTLD with



mutations in GRN, but also in the majority of patients with ALS further suggests a role for TDP-
43 in a unifying neurodegenerative disease mechanism underlying these disorders.
Consequently, determining how PGRN levels are regulated in brain may lead to novel
treatments and therapies for a range of neurodegenerative diseases. In the last few years, we
and others have identified two PGRN regulators through genome-wide association studies: the
uncharacterized transmembrane protein 106B (TMEM106B) and the multiligand receptor sortilin
(SORT1). TMEM106B was identified as a risk factor for FTLD-TDP, with subsequent studies
from our laboratory suggesting a role for TMEM106B in PGRN regulation. Of particular interest
was the finding that a specific TMEM106B genetic variant (rs3173615 predicted to result in
p.T185S) could significantly protect GRN mutation carriers from developing disease. We further
identified SORTL1 as a major regulator of PGRN levels in human plasma. Interestingly, SORT1
was independently identified as a neuronal receptor for PGRN. In preliminary data we now
present an unpublished genome-wide quantitative trait locus analysis of GRN mRNA levels in
human brain and identify TBC1 domain family, member 1 (TBC1D1) as yet another novel PGRN
regulator. In this Project, we hypothesize that genetic variants in TMEM106B, SORT1 and
TBC1D1 regulate PGRN levels and/or function in brain, thereby modifying disease risk,
penetrance and presentation in TDP-43 proteinopathies. The Specific Aims are focused on 1)
the functional characterization of the effect of the p.T185S protective variant on TMEM106B and
PGRN using cell culture models, including primary cultures of mouse Pgrn knock-out and wild
type hippocampal neurons, biochemical and molecular approaches and “’somatic gene
transfer”™ in mice using recombinant adeno-associated virus; 2) Systematic analyses of the role
of genetic variants in TMEM106B, SORT1 and TBC1D1 in the development and presentation of
FTLD and ALS by performing genetic association studies in extensive FTLD and ALS case-
control populations using variants identified by whole-genome sequencing; and 3) determine the
effect of newly identified TMEM106B, SORT1 and TBC1D1 variants on PGRN levels in vivo and
in vitro. The proposed studies are relevant to fully appreciate the contribution of common and
rare variants in TMEM106B, SORT1 and TBC1D1 to the development and presentation of FTLD
and ALS and will lead to a greater understanding of PGRN regulation.
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