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Editorial on the Research Topic
The UN international day of families: neurodegeneration as a result of
genetic inheritance

Neurodegenerative diseases (NDs) represent a group of heterogeneous conditions
affecting the motor and cognitive functions of patients. Alzheimer’s (AD) and Parkinson’s
disease (PD) for example may be categorized as distinct NDs, however common overlapping
traits occur, such as neuronal loss and accumulation of aggregated or misfolded proteins
(Ruffini et al., 2020). Moreover, common malfunctions in cellular homeostasis processes
take place resulting in impaired protein dynamics (Jellinger, 2010). Therefore, identifying
and delineating the contribution of genetic inheritance in the malfunction of these processes
could improve the prognosis and the therapeutic management of these patients. In this
Research Topic we aimed to collect articles that discuss new research findings over the
genetic inheritance in NDs.

Gao et al. explored the importance of presenilin-1 (PSENI1) in the regulation of
amyloid B-protein 1-42 (Ap42) accumulation related to familial AD. The authors examined
the efficacy of angiotensin-converting enzyme (ACE), responsible for the conversion of
neurotoxic AB42 to neuroprotective AB40, using experimental models containing wild-type
(WT) and PSENI-deficient fibroblasts. Altered glycosylation was observed in ACE purified
from PSENI-deficient fibroblasts while the AB42-to-AP40 conversion rate was reduced
compared to WT counterparts. The reduced conversion ability of ACE was further found
to be age-dependent, since adult brains demonstrated lower conversion capability. These
results highlight the crucial contribution of PSEN1 in keeping low the levels of neurotoxic
AP42 rendering it as an important target for AD therapeutic strategies.

One of the greatest genetic factors for AD and related dementias (ADRDs) is the
APOE**allele (Zhao et al., 2020). Foley et al, aimed to delineate its contribution employing
a new set of humanized APOE mouse models. The authors aimed to point out the
unique effects of the heterozygote phenotype (APOE®3/¢*) in the pathogenetic mechanisms
observed in ADRDs. Differential contributions of the two main genotypes (APOE®/#4
and APOE®*/#%) on cortical gene expression were observed. These results highlight the
importance of the APOEe4 allele dosage-specific effects in the selection of the optimal
therapy for clinical routine in patients suffering from AD-related dementia.
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The phospholipid-transporting ATP binding cassette subfamily
A member 7 (ABCA7) gene has been shown to have strong
associations with AD (Stepler et al., 2022). In a case control
study conducted by Wang L. et al. the association of a set of
single nucleotide polymorphisms (SNPs) with AD was explored
particularly for patients from southern China. The study detected
21 selected SNPs using molecular techniques. The ABCA7
rs3764650 SNP was positively correlated with AD morbidity.
However, another ABCA7 SNP, rs4147929, was related to higher
AD risk. These results suggest the involvement of ABCA7 SNPs
in AD and highlight the requirement for studies with larger
patient cohorts.

Bartoletti-Stella et al. aimed to further identify pathogenic
variants in genes as predictive risk factors for early-onset AD
(EOAD). Using Next-Generation Sequencing (NGS) the authors
assessed a panel of causal and risk factor genes for AD and dementia
in Italian patients. Almost 11% of patients carried pathogenic
or likely pathogenic variants in PSENI, PSEN2, and APP while
almost 8% of patients were homozygous for the ¢4 APOE allele.
Additionally, a significant fraction of patients carried only a variant
in genes associated with other NDs. Therefore, genetic screening
in EOAD patients could assist in their prognosis unraveling the
pathogenic mechanisms that take place in AD and other forms
of dementia.

In a last study for AD and related diseases, Liu et al. re-
analyzed clinical data from literature from familial AD patients
aiming to identify correlations between likely pathogenic amyloid
precursor protein (APP) mutations, a major pathogenic gene
for AD (Hinz and Geschwind, 2017), and phenotypical traits.
Common clinical features such as amnesia, impairment in
cognitive function and behavioral and psychological disorders were
consistent with typical AD. The authors further reported different
clinical manifestations depending on whether patients carried APP
or PSEN1/PSEN2 mutations thus potentially contributing to earlier
clinical prognosis.

Loss-of-function mutations in RAB39B gene, a GTPase
involved in intracellular vesicle trafficking (Cheng et al., 2002),
are associated with early-onset Parkinson’s disease (EOPD).
Characteristic features of PD pathology, such as substantial loss of
dopaminergic neurons in the substantia nigra and widespread Lewy
body pathology were associated with Rab39b knockdown (Wilson
et al, 2014). Wang Z. et al. aimed to further elucidate the role of
RAB39B in PD pathogenesis. A typical PD model was induced by
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) to Rab39b
knock-out (KO) mice. Both WT and Rab39b KO mice showed
the same impairment in their motor activity and the same loss of
dopaminergic neurons suggesting that RAB39B deficiency has no
additive contribution to PD-like pathogenesis.

Aquaporin-4 (AQP4) plays a central role in the glymphatic
system facilitating macromolecules draining to the interstitial fluid
contributing to waste clearance in the brain (Mestre et al., 2018).
Among the waste removed by AQP4, a-synuclein and AP are
included, thus linking its function with PD (Zou et al., 2019) and
AD (Iliff et al., 2012) pathologies. Fang et al. studied the association
of AQP4 SNPs with motor and cognitive function in PD patients
as well as the levels of neurotoxic species in the CSF. The AQP4
rs162009 SNP was associated with slower dementia conversion and
better cognitive functions, lower Ap deposition in different brain
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regions, while higher CSF levels of AB42 were observed in the
subgroup of patients with REM sleep behavior disorder (RBD). The
latter supports the notion that PD patients with sleep disorders
demonstrate concomitant disruption of the glymphatic system
(Bohnen and Hu, 2019). These results render the rs162009 SNP as
an effective genetic prognostic marker for cognitive decline in PD
patients potentially due to a malfunction in brain waste clearance
system facilitated by sleep disruptions.

Rossi et al. aimed to identify the associated genetic variants
of the semantic and right temporal variants of frontotemporal
dementia (svFTD and rtvFTD). Twelve pathogenic or likely
pathogenic variants were found in almost 40% of patients.
These mutations were localized in genes implicated in processes
such as autophagy. More importantly, these mutations may
overlap with other neurodegenerative conditions such as AD
and amyotrophic lateral sclerosis (ALS) indicating common
pathogenetic mechanisms.

Thrombospondin-1 (THBS1) plasma levels have been shown
to be elevated in ischemic stroke (IS) patients (Gao et al., 2015).
Chen et al. evaluated the association of THBSI SNPs and the mRNA
expression of THBS1 with the risk as well as the long-term outcome
of IS. The authors reported no significant contribution of genotype
and haplotype frequencies of rs2236741 and rs3743125. Risk of IS
incidence or long-term death was not associated with any of the
THBSI variants. No further association was reported for THBS!
mRNA expression levels as well, questioning the importance of
THBS-1 in IS outcomes.

We believe that the present Research Topic articles highlights
the important contribution of genetic inheritance in the
pathogenetic malfunctions observed in NDs providing novel
insights that need further research.

Author contributions

IHP: Writing—review and editing. DA: Writing—review and
editing. SR: Writing—original draft, Writing-review and editing.

Acknowledgments

The authors would like to thank the rest of the Research Topic
Dr. Lucio Tremolizzo and Dr. Prabhjyot Saini for their assistance
in the organization of this effort.

Conflict of interest

SR is employed by ECONCARE LP, Athens, Greece.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of

their affiliated organizations, or those of the publisher,

frontiersin.org


https://doi.org/10.3389/fnagi.2023.1291613
https://doi.org/10.3389/fnagi.2022.819499
https://doi.org/10.3389/fnagi.2022.969817
https://doi.org/10.3389/fnagi.2022.1013295
https://doi.org/10.3389/fnagi.2023.1087823
https://doi.org/10.3389/fnagi.2021.740491
https://doi.org/10.3389/fnagi.2022.1085406
https://doi.org/10.3389/fnagi.2022.1006473
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org

Pacheva et al.

the editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by

References

Bohnen, N. L, and Hu, M. T. M. (2019). Sleep disturbance as potential risk
and progression factor for Parkinson’s Disease. J. Parkinsons. Dis. 9, 603-614.
doi: 10.3233/JPD-191627

Cheng, H., Ma, Y., Ni, X,, Jiang, M., Guo, L., Ying, K., et al. (2002). Isolation and
characterization of a human novel RAB (RAB39B) gene. Cytogenet. Genome Res. 97,
72-75. doi: 10.1159/000064047

Gao, J. B, Tang, W. D, Wang, H. X, and Xu, Y. (2015). Predictive

value of thrombospondin-1 for outcomes in patients with acute
ischemic stroke. Clin. Chim. Acta 450, 176-180. doi: 10.1016/j.cca.2015.
08.014

Hinz, F. I, and Geschwind, D. H. (2017). Molecular genetics of

neurodegenerative dementias. Cold Spring Harb. Perspect Biol. 9, a023705.
doi: 10.1101/cshperspect.a023705

1iff, J. J., Wang, M., Liao, Y., Plogg, B. A., Peng, W., Gundersen, G. A., et al.
(2012). A paravascular pathway facilitates CSF flow through the brain parenchyma
and the clearance of interstitial solutes, including amyloid B. Sci. Transl. Med. 4, 111.
doi: 10.1126/scitransmed.3003748

Jellinger, K. A. (2010). Basic mechanisms of neurodegeneration: a critical
update. J. Cell Mol. Med. 14, 457-487. doi: 10.1111/j.1582-4934.2010.
01010.x

Frontiersin Aging Neuroscience

03

10.3389/fnagi.2023.1291613

its manufacturer, is not guaranteed or endorsed by the
publisher.

Mestre, H., Hablitz, L. M., Xavier, A. L., Feng, W., Zou, W, Pu, T,, et al. (2018).
Aquaporin-4-dependent glymphatic solute transport in the rodent brain. Elife 7,
€40070. doi: 10.7554/eLife.40070.022

Ruffini, N., Klingenberg, S., Schweiger, S., and Gerber, S. (2020). Common factors
in neurodegeneration: a meta-study revealing shared patterns on a multi-omics scale.
Cells 9, 2642. doi: 10.3390/cells9122642

Stepler, K. E., Gillyard, T. R, Reed, C. B, Avery, T. M., Davis, J. S., Robinson, R. A.
S.,etal. (2022). ABCA7, a genetic risk factor associated with Alzheimer’s disease risk in
African Americans. J. Alzheimers Dis. 86, 5-19. doi: 10.3233/JAD-215306

Wilson, G. R,, Sim, J. C. H., McLean, C., Giannandrea, M., Galea, C. A., Riseley, J.
R, etal. (2014). Mutations in RAB39B cause X-linked intellectual disability and early-
onset Parkinson disease with a-synuclein pathology. Am. J. Hum. Genet. 95, 729-735.
doi: 10.1016/j.2hg.2014.10.015

Zhao, N., Ren, Y., Yamazaki, Y., Qiao, W., Li, F., Felton, L. M., et al. (2020).
Alzheimer’s risk factors age, APOE genotype, and sex drive distinct molecular
pathways. Neuron 106, 727-742. doi: 10.1016/j.neuron.2020.02.034

Zou, W., Pu, T., Feng, W., Lu, M., Zheng, Y., Du, R, et al. (2019). Blocking
meningeal lymphatic drainage aggravates Parkinson’s disease-like pathology

in mice overexpressing mutated o-synuclein. Transl. Neurodegener. 8, 7.
doi: 10.1186/540035-019-0147-y

frontiersin.org


https://doi.org/10.3389/fnagi.2023.1291613
https://doi.org/10.3233/JPD-191627
https://doi.org/10.1159/000064047
https://doi.org/10.1016/j.cca.2015.08.014
https://doi.org/10.1101/cshperspect.a023705
https://doi.org/10.1126/scitranslmed.3003748
https://doi.org/10.1111/j.1582-4934.2010.01010.x
https://doi.org/10.7554/eLife.40070.022
https://doi.org/10.3390/cells9122642
https://doi.org/10.3233/JAD-215306
https://doi.org/10.1016/j.ajhg.2014.10.015
https://doi.org/10.1016/j.neuron.2020.02.034
https://doi.org/10.1186/s40035-019-0147-y
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org

	Editorial: The UN international day of families: neurodegeneration as a result of genetic inheritance
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


