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Adult onset familiar dystonia-plus syndrome: A novel presentation of
IRF2BPL-associated neurodegeneration
A B S T R A C T

Pathogenic variants of the IRF2BPL gene have been mostly associated with early onset epileptic encephalopathy. Movement disorders such as dystonia and ataxia
were also reported, with symptoms mainly developing between childhood and adolescence. Here we describe a family with several members affected by a late onset
dystonic and ataxic progressive syndrome, caused by a novel heterozygous pathogenic variant in the IRF2BPL gene.

Heterozygous pathogenic variants in the IRF2BPL gene have been
associated with a range of neurological conditions. A progressive neu
rodevelopmental disorder characterized by severe regression, speech
abnormalities, and an epileptic encephalopathy with onset usually in the
first years of life is the most documented phenotype [1]. Movement
disorders such as dystonia and ataxia were also reported, with symptoms
mainly developing between childhood and adolescence [1]. Nearly all
variants have arisen de novo, yet in a single published family the proband
had inherited the pathogenic variant from his father, who developed the
first signs of the disease at age 23 years [1]. Here we further expand the
IRF2BPL-associated phenotypic spectrum by reporting a large family
with several affected individuals, with onset as late as in the early fifth
decade of life. The reported family originates from the North West of
Italy and comprises seven affected members: three of them (the proband,
her daughter and sister) could be directly examined and genetically
tested, while the other four (the proband’s father, two paternal uncles
and paternal grandmother) were deceased at the time of examination,
but were reported to be affected by a progressive neurological disease
similar to that presented by living affected individuals (Fig. 1A). The
clinical presentation in all subjects was that of a late onset, progressive
syndrome characterized by gait ataxia, dystonia with severe dysarthria,
extrapyramidal and pyramidal signs, cognitive and psychiatric symp
toms (Supplementary material). Genetic testing for trinucleotide repeat
expansion disorders, including the commonest spinocerebellar ataxias,
DRPLA, Huntington Disease and Friedreich Ataxia, were all negative.
Whole exome sequencing (Twist Human Core Exome Kit, Twist Biosci
ence) was performed on the proband’s DNA on a NovasSeq6000 plat
form (Illumina, San Diego, CA). Variant filtering and prioritization led to
identify the heterozygous frameshift variant c.584delG; p.
(Gly195Alafs*17) in the IRF2BPL gene (NM_024496.3). The variant is
absent in the population database gnomAD and is classified as patho
genic according to ACMG guidelines [2]. Sanger sequencing confirmed
segregation of the variant with the disease (Fig. 1B). This study was
approved by the institutional review board of University of Modena e
Reggio Emilia, and all participants provided written informed consent.
The clinical presentation of the several affected members fits well
and further expands the phenotypic spectrum associated to IRF2BPL.
Indeed, the vast majority of IRF2BPL variants published to date have

arisen de novo in sporadic pediatric patients presenting a neuro
developmental disorder with severe regression and epileptic encepha
lopathy [1]. Very few cases have been reported featuring a later-onset
phenotype, and only two inherited case are known, with onset in the
early third decade [3,4]. The family reported here illustrates how
IRF2BPL-related disorders may also manifest later in adult life, from the
third to the fifth decade, leading to dominant inheritance along
consecutive generations. Of note, the penetrance of IRF2BPL variants
seems to be very high, as all three brothers in the second generation and
both sisters in the third generation manifested signs of the disease.
However, this observation requires further validation in additional
families. Moreover, this family contributes to delineate the IRF2B
PL-associated phenotype, which is characterized by a complex neuro
logical condition mainly featuring ataxia, dystonia and
anarthria/aphonia that relentlessly progress with worsening of all ca
pacities, likely due to an underlying neurodegenerative process. Gait
ataxia and limb dystonia are usually the symptoms of onset, which are
followed in time by oro-mandibular dystonia, pyramidal signs, periph
eral nerve involvement, cognitive decline and psychiatric symptoms. In
contrast to previous reports [3,5], none of the patients in the present
family presented ophthalmologic defects (such as keratoconus) nor ep
ilepsy, which had been consistently reported in all adult cases so far.
This phenotypic variability is a common finding in neurogenetic disor
ders, suggesting the existence of yet unknown genetic or epigenetic
modifiers.
In conclusion, IRF2BPL-related disorder should be added to the long
list of conditions that cause adult onset progressive ataxia with dystonia
and anarthria. We suggest IRF2BPL to be included in all custom gene
panels designed for ataxic syndromes, movement disorders and neuro
degenerative disorders, and emphasize the importance of the genotypefirst approach to increase the diagnostic yield in patients with complex
phenotypes.
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Fig. 1. A) Pedigree of the family; B) Sequencing chromatogram: Sanger chromatogram of IV:3 respect to reference sequence shows the presence of frameshift variant
c.584delG only in the proband, confirming the NGS variant call.

Author contributions

Appendix A. Supplementary data

Francesca Antonelli: design of the study, acquisition of data, inter
pretation of data, drafting the manuscript; Gaetano Grieco: analysis and
interpretation of data, revising the manuscript for intellectual content;
Francesco Cavallieri: interpretation of data, revising the manuscript for
intellectual content; Antonella Casella: analysis and interpretation of
data, revising the manuscript for intellectual content; Enza Maria Val
ente: design of the study, acquisition of data, interpretation of data,
revising the manuscript for intellectual content. All authors approved
the final manuscript.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.parkreldis.2021.10.033.
References
[1] F. Tran Mau-Them, L. Guibaud, L. Duplomb, B. Keren, K. Lindstrom, I. Marey,
F. Mochel, M.J. van den Boogaard, R. Oegema, C. Nava, A. Masurel, T. Jouan, F.
E. Jansen, M. Au, A.H. Chen, M. Cho, Y. Duffourd, E. Lozier, F. Konovalov,
A. Sharkov, S. Korostelev, B. Urteaga, P. Dickson, M. Vera, J.A. Martínez-Agosto,
A. Begemann, M. Zweier, T. Schmitt-Mechelke, A. Rauch, C. Philippe, K. van Gassen,
S. Nelson, J.M. Graham Jr., J. Friedman, L. Faivre, H.J. Lin, C. Thauvin-Robinet,
A. Vitobello, De novo truncating variants in the intronless IRF2BPL are responsible
for developmental epileptic encephalopathy, Genet. Med. 21 (4) (2019) 1008–1014.
[2] C. Kopanos, V. Tsiolkas, A. Kouris, C.E. Chapple, M. Albarca Aguilera, R. Meyer,
A. Massouras, VarSome: the human genomic variant search engine, Bioinformatics
35 (11) (2019) 1978–1980.
[3] C. Ganos, S. Zittel, U. Hidding, C. Funke, S. Biskup, K.P. Bhatia, IRF2BPL mutations
cause autosomal dominant dystonia with anarthria, slow saccades and seizures,
Park. Relat. Disord. 68 (2019) 57–59.
[4] L. Prilop, R. Buchert, S. Woerz, C. Gerloff, T.B. Haack, S. Zittel, IRF2BPL mutation
causes nigrostriatal degeneration presenting with dystonia, spasticity and kerato
conus, Park, Relat. Disord. (2020) S1353–S8020 (20)30094-8.
[5] M. Skorvanek, P. Dusek, M. Rydzanicz, A. Walczak, J. Kosinska, G. Kostrzewa,
M. Brzozowska, V. Han, P. Dosekova, Z. Gdovinova, Z. Lehotska, P. Lisowski,
R. Ploski, Neurodevelopmental disorder associated with IRF2BPL gene mutation:
expanding the phenotype? Park. Relat. Disord. 62 (2019) 239–241.

Full financial disclosures
Francesca Antonelli, Gaetano Grieco, Francesco Cavallieri, Antonella
Casella have no financial disclosures. Enza Maria Valente: Associate
Editor of Journal of Medical Genetics; Section editor of Pediatric
Research; Member of the Editorial Board of Movement Disorders Clin
ical Practice; Research support from the Italian Ministry of Health,
CARIPLO Foundation, Telethon Foundation Italy, Pierfranco and Luisa
Mariani Foundation.
Declaration of competing interest

Francesca Antonelli*
Neurological Clinic, Neurosciences Department, University of Modena and
Reggio Emilia, Reggio Emilia, Italy

None.

Gaetano Grieco
Neurogenetics Research Center, IRCCS Mondino Foundation, Pavia, Italy

Acknowledgements
This work was supported by the Italian Ministry of Health (Ricerca
Corrente 2021 to IRCCS Mondino Foundation).

23

Correspondence

Parkinsonism and Related Disorders 94 (2022) 22–24

Francesco Cavallieri
Neurology Unit, Neuromotor & Rehabilitation Department, Azienda USLIRCCS di Reggio Emilia, Reggio Emilia, Italy
Clinical and Experimental Medicine PhD Program, University of Modena
and Reggio Emilia, Italy

Department of Molecular Medicine, University of Pavia, Pavia, Italy
*

Corresponding author. Neurological Clinic, Neurosciences
Department, University of Modena and Reggio Emilia, Reggio Emilia,
Italy.
E-mail address: antonelli.f@gmail.com (F. Antonelli).

Antonella Casella, Enza Maria Valente
Neurogenetics Research Center, IRCCS Mondino Foundation, Pavia, Italy

24

