Acta Neuropathologica (2025) 150:22
https://doi.org/10.1007/500401-025-02925-z

CORRESPONDENCE

=

Check for
updates

Rare FN1 missense mutations indicate a protective role against Lewy
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Lewy body dementia (LBD) is the second most common
type of neurodegenerative dementia in the aging popula-
tion. LBD falls under the umbrella of Alzheimer’s disease
and related dementias that share some genetic risk factors
and clinicopathological features [1, 2]. In a recent study,
Bhattarai and collaborators identified a rare variant in FNI
(c.1070G > A; p.G357E) that protected against Alzheimer’s
disease in APOE €4 homozygotes [3]. Thus, we investigated
the role of FNI mutations in a European ancestry population
extracted from the Chia et al. study cohort, consisting of 212
LBD cases and 61 neurologically healthy controls carrying
two APOE €4 alleles. We excluded subjects aged <40 years
or those with missing age information (n=3 controls, n=1
case) to match the age distribution between cases and con-
trols (Supplementary Table 1, Supplementary Fig. 1 and 2)
[1]. Our study cohort included 168 pathologically definite
(79.6%) and 43 clinically probable (20.4%) LBD patients
diagnosed per consensus criteria [4, 5]. We extracted FNI
(NM_212482.4) rare missense and loss-of-function (LoF)
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variants (MAF <0.01 in the control cohort) annotated with
the Ensembl Variant Effect Predictor (v.101). We performed
the Optimized Sequence Kernel Association Test (SKAT-
O) implemented in the RVtests package (v.2.1.0), including
consensus age, sex, and four principal components (PC1,
PC3, PC4, PC6) as covariates (Supplementary Materials).

We identified five FNI missense substitutions in three
(1.4%) LBD cases and five (8.6%) controls (Table 1). Nota-
bly, all patients were pathologically diagnosed with defi-
nite dementia with Lewy bodies. Of these, two cases also
showed Alzheimer’s co-pathology at pathological evalua-
tion. For the remaining cases, information on Alzheimer’s
co-pathology was not available (Supplementary Table 2).
Interestingly, we detected an enrichment of FN/ missense
mutations in healthy controls compared to LBD patients
(SKAT-O p-value =0.008), indicating a protective effect.
We did not identify FNI LoF variants in our cohort nor rare
mutations in known LBD risk genes (GBA, SNCA, APP,
PSENI1, PSEN2) in the FNI mutation carriers. Additionally,
the analysis of FNI rare variants in the APOE €4 heterozy-
gous (e4/e3, e4/e2) and APOE €4 non-carrier (€3/e3, €3/¢2,
€2/e2) subgroups revealed a significant enrichment of mis-
sense mutations in APOE €4 non-carrier controls compared
to LBD cases (Skat-O p-value=3.32 x 10°¢; Supplementary
Table 3). In conclusion, although the small sample size may
represent a limitation of our study, we provide supportive
evidence for the enrichment of FNI rare missense mutations
in APOE €4/e4 and APOE €4 non-carrier healthy controls
compared to LBD patients. Our findings corroborate previ-
ous evidence suggesting a protective role of FN/ missense
mutations in APOE €4 homozygotes, and extend this evi-
dence to other APOE genotypes (Table 1).
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Table 1 Rare FNI missense mutations found in LBD cases and controls

Variant dbSNP ID Allele frequency OR (95% CI) Fisher’s p-value Variant classification

gnomAD Cases Controls ACMG HGMD ClinVar CADD score
c.1139A>G NA NA 0 8.62E-03 0 0.21 LB NA NA 22.8
p-Q380R
c.1775G>A 15147831535 6.59E-03 2.36E-03 8.62E-03 0.27 (0.02-4.38) 0.38 B NA US/LB  27.0
p-R592H
c.1829G>T 15745902139 4.80E-05 0 8.62E-03 0 0.21 LB NA NA 16.9
p.G610V
c.4486C>T 15139078629 9.02E-03 4.72E-03 8. 62E-03 0.55 (0.05-6.06) 0.52 B NA US/LB/B 23.8
p.R1496W
c.7274G>A 15148505961 8.19E-04 0 8.62E-03 0 0.21 B NA LB 42
p-R2425H

Rare FNI missense mutations associated with APOE e4/e4 LBD cases and neurologically healthy controls (SKAT-O p-value =0.008)

OR odd Ratio, NA not applicable/not available, DM ? possible disease-causing mutation, US uncertain significance, LB likely benign

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00401-025-02925-z.

Acknowledgements This research was supported in part by the Intra-
mural Research Program of the National Institutes of Health (NIH)
(program #: ZIANS003154). The contributions of the NIH author(s)
were made as part of their official duties as NIH federal employees,
are in compliance with agency policy requirements, and are considered
Works of the United States Government. However, the findings and
conclusions presented in this paper are those of the author(s) and do
not necessarily reflect the views of the NIH or the U.S. Department of
Health and Human Services. We also acknowledge Mr. Matthew Per-
kins and Dr. Sami Barmada at the University of Michigan Brain Bank
and Alzheimer’s Diseases Research Center, supported by the National
Institute on Aging grant #P30AG07231. This research was partly sup-
ported by the NIH grants U01 NS100620 and P30 AG062677.

Author contribution PR: conceptualization, analysis, manuscript writ-
ing; AR: analysis, review of clinical data; KK: review of clinical data,
manuscript editing; BN'V: conceptualization, manuscript editing; HW:
supervision, manuscript editing; SWS: conceptualization and design,
supervision, manuscript editing. All authors reviewed the manuscript.

Data availability Genome sequence data for individual LBD patients
and resource controls are available at dbGaP (https://www.ncbi.nlm.
nih.gov/gap/; accession no. phs001963.v1.pl NIA DementiaSeq) and
at the AMP-PD web portal (https://amp-pd.org).

Declarations

Conflict of interest S.W.S. serves on the scientific advisory board
of the Lewy Body Dementia Association, Mission MSA, and the
GBA1 Canada initiative. S.W.S. receives research support from Cer-
evel Therapeutics. All other authors have no competing interests to
declare. Conflict of interest statement for consortium members: Zbig-
niew K. Wszolek, MD is partially supported by the NIH/NIA and NIH/
NINDS (1U19AG063911, FAIN: U19AG063911), the Haworth Fam-
ily Professorship in Neurodegenerative Diseases fund, the gifts from
The Albertson Parkinson's Research Foundation, PPND Family Foun-
dation, and Margaret N. and John Wilchek Family. He serves as PI or
Co-PI on Biohaven Pharmaceuticals, Inc. (BHV4157-206), Vigil Neu-
roscience, Inc. (VGL101-01.002, VGL101-01.201, Csflr biomarker
and repository project, and ultra-high field MRI in the diagnosis and

@ Springer

management of CSF1R-related adult-onset leukoencephalopathy with
axonal spheroids and pigmented glia), ONO-2808-03, and Amylyx
AMX0035-009 projects/grants. He serves as Co-PI of the Mayo Clinic
APDA Center for Advanced Research and as an external advisory
board member for the Vigil Neuroscience, Inc., and as a consultant for
Eli Lilly & Company and for NovoGlia, Inc.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Chia R et al (2021) Genome sequencing analysis identifies new
loci associated with Lewy body dementia and provides insights
into its genetic architecture. Nat Genet 53:294-303

2. Kotzbauer PT, Trojanowsk JQ, Lee VM (2001) Lewy body pathol-
ogy in Alzheimer’s disease. ] Mol Neurosci MN 17:225-232

3. Bhattarai P et al (2024) Rare genetic variation in fibronectin 1
(FN1) protects against APOEe4 in Alzheimer’s disease. Acta Neu-
ropathol 147:70

4. McKeith IG et al (2017) Diagnosis and management of dementia
with Lewy bodies: fourth consensus report of the DLB Consor-
tium. Neurology 89:88-100

5. Emre M et al (2007) Clinical diagnostic criteria for dementia asso-
ciated with Parkinson’s disease. Mov Disord 22(12):1689-1707

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s00401-025-02925-z
https://www.ncbi.nlm.nih.gov/gap/
https://www.ncbi.nlm.nih.gov/gap/
https://amp-pd.org
http://creativecommons.org/licenses/by/4.0/

	Rare FN1 missense mutations indicate a protective role against Lewy body dementia in APOEε4 homozygous carriers
	Acknowledgements 
	References


