
S1 Table: Classification of inherited or idiopathic neuroaxonal dystrophies in humans.  

Primary neuroaxonal dystrophies (NAD) represent clinically and genetically heterogeneous neurodegenerative conditions, with prominent spheroid 

formation in the central and occasionally the peripheral nervous system. Many types of NAD in humans are associated with iron accumulation in 

the basal ganglia and are classified as neurodegeneration with brain iron accumulation (NBIA) [1]. NAD classification varies among the literature. 

According to the histopathological similarities to PKAN, MPAN and BPAN should also be considered as NAD [2]. All these conditions were 

considered as rare diseases. The prevalence of PLAN is unknown. Other types of NAD occur with estimated prevalence of 1-2/1,000,000 for 

PKAN, 1/1,000,000 for MPAN and less 1/1,000,000 for the remaining types [3]. CNS: central nervous system; ar: autosomal recessive; ad: 

autosomal dominant; X: X-linked; 
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name 
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References/ 

OMIM entry 

Pantothenate kinase-

associated 

neurodegeneration 

(PKAN; NBIA1) 

 

PANK2 

Pantothenate 

Kinase 2 

ar 

 

classic PKAN: first decade;  

 

 

atypical PKAN: later age of 

onset  

“Hallervorden–Spatz 

disease” 

dystonia with predominant oro-lingual-

mandibular involvement and spasticity 

 

atypical PKAN: slower disease progression; 

psychiatric symptoms may be prominent 

[4]-[6]; 

OMIM 

606157 

 

PLA2G6-associated 

neurodegeneration 

(PLAN; NBIA2) 

PLA2G6 

Phospholipase 

A2, Group VI 

ar 

 

infantile NAD: before 2 years; 

progressive development of 

iron accumulations 

 

atypical NAD: late infantile or 

adult onset; frequently without 

iron accumulation 

 

 

 

 

“Seitelberger disease”: 

late infantile onset; without 

iron accumulation 

infantile NAD: hypotonia, visual disturbances, 

motor, and mental retardation. 

 

 

atypical NAD: dystonia, dementia, and 

parkinsonism 

[5]-[9]; 

OMIM 

603604 

Mitochondrial 

membrane protein- 

associated 

neurodegeneration 

(MPAN; NBIA5) 

C19orf12 

Chromosome 19 

Open Reading 

Frame 12 

ar 

infantile to adulthood  

(range: 4-30 years) 

 dysarthria, gait abnormalities, dystonia, and 

parkinsonism 

[6], [10]; 

OMIM 

614297 

Beta-propeller 

associated- 

neurodegeneration 

(BPAN, NBIA4) 

WDR45 

WD Repeat-

Containing 

Protein 45 

X 

infantile Static encephalopathy of 

childhood with 

neurodegeneration in 

adulthood (SENDA) 

parkinsonism, dystonia, dementia, and global 

development delay 

[6], [11], [12]; 

OMIM 

300526 

http://omim.org/entry/606157?search=OMIM%20606157&highlight=omim%20606157
http://omim.org/entry/606157?search=OMIM%20606157&highlight=omim%20606157
http://omim.org/entry/603604?search=%20603604&highlight=603604
http://omim.org/entry/603604?search=%20603604&highlight=603604
http://omim.org/entry/614297?search=614297&highlight=614297
http://omim.org/entry/614297?search=614297&highlight=614297
http://omim.org/entry/300526?search=wdr45&highlight=wdr45
http://omim.org/entry/300526?search=wdr45&highlight=wdr45


Late infantile, juvenile 

and adult NAD 

genetically not 

classified, 

idiopathic group 

late infantile to adulthood 

 

 

 rigidity, ataxia, dysarthria, motor weakness, 

psychiatric disorders, later dementia 

[1] 

Hereditary neuroaxonal 

leukodystophy with 

spheroids (HDLS)/  

 

Pigmentary  

orthochromatic 

leukodystrophy 

(POLD) 

CSF1R 

Colony 

Stimulating 

Factor 1 

Receptor  

ad 

late infantile to adulthood 

(range: 8-78 years) 

 

 

 

 

Subcortical gliosis of 

Neumann 

progressive motor, psychiatric, and cognitive 

dysfunction leading to dementia; frequent 

epilepsy 

 

[13]-[16] 

OMIM 

164770 

Polycystic 

lipomembranous 

osteodysplasia with 

sclerosing 

leukoencephalopathy 

(PLOS;) 

TYROBP 

TYRO Protein 

Tyrosine Kinase 

Binding Protein 

 

TREM2 

Triggering 

Receptor 

Expressed on 

Myeloid Cells 2 

ar 

adulthood (20-30 years) Nasu Hakola disease repeated bone fractures caused by bone cysts, 

psychotic symptoms rapidly progressing to 

presenile dementia 

[17], [18] 

OMIM 

604142 

 

 

OMIM 

605086 

 

 

 

Giant axonal 

neuropathy 

GAN 

Gigaxonin 

ar 

varies from soon after birth to 

up to ten years of age 

 peripheral neuropathy with progressive 

weakness and hyporeflexia; in case of CNS 

lesions: nystagmus, ataxia, spasticity, dysmetria, 

and dysarthria 

[19], [20] 

OMIM 

605379 
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