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To the Editor,

Autosomal recessive Hereditary spastic paraplegias (HSPs) are more
frequent in consanguineous populations with a prevalence of 0.6/
100,000 in Norway and up to 5.75/100,000 in Tunisia. The prevalence
of all hereditary spastic paraplegia (HSPs, SPGs) ranges between 4.3
and 9.8/100,000 [1].

The key symptom of the HSP of lower limbs can be complicated by a
variety of signs and symptoms including cognitive impairment, optic at-
rophy, cerebellar ataxia or peripheral nerve involvement. Most of the
HSP (about 70%) are caused by mutations in SPAST (SPG4), ATL1
(SPG3A) and REEP1 (SPG31) genes [2,3]. Nineteen of the HSPs follow
an autosomal dominant (most in SPG4 and SPG3 genes), 27 an autoso-
mal recessive (most in SPG11 gene), 3 X-linked mode of transmission
((L1CAM (SPG1), PLP1 (SPG2), and SLC16A2 (SPG22) genes); and one
a maternal trait of inheritance. Mutations in genes like (NIPA1),
(SPG6), KIAAO196 (SPG8), KIF5A (SPG10), RNT2 (SPG12), SPGD1
(SPG13), BSCL2, (SPG17), REEP1 (SPG31), ZFYVE27 (SPG33), and
SLC33A1 (SPG42) are reported like autosomal dominant inheritances
of the HSPs. Furthermore genes (CYP7B1 (SPG5), SPG7 (SPG7),
ZFYVE26 (SPG15), ERLIN2, (SPG18), SPG20 (SPG20), ACP33 (SPG21),
KIF1A (SPG30), FA2H (SPG35), NTE (SPG39), GJA12/GJC2 (SPG44),
KIAA0415 (SPG48) and 4 more genes encoding for the AP4-complex
(SPG47) are associated with rarely autosomal recessive causes of SPG
[1].

HSP type 35 (MIM# 612319) is an autosomal recessive form of
the HSP caused by mutations in the FA2H gene (MIM# 611026) at
16q21-q23 chromosome, that encodes fatty acid 2-hydroxylase,
spanning 372 amino acids and 7 exons; it contains a cytochrome b5
heme-binding domain, and a fatty acid hydroxylase domain encoded
by exons 5 through 7. FA2H is involved in the synthesis of 2-hydroxy
fatty acid galactolipids, major component of the myelin sheath [4].
Hereditary spastic paraplegias are clinically and genetically highly
heterogeneous group of neurodegenerative disorders. The autoso-
mal recessive HSPs are often associated with complex phenotype,
and one of the most frequent forms is caused by mutations in the
SPG11/KIAA1840 gene [3].

http://dx.doi.org/10.1016/j.,jns.2015.07.042
0022-510X/© 2015 Published by Elsevier B.V.

1. Case presentation

We report the clinical, neurophysiological, and molecular findings of
a patient with a new FA2H variant, detected by NGS (Next Generation
Sequencing) technologies.

Since age 3y, the patient presented alterations in psychomotor devel-
opment. Lower limb spasticity and optic atrophy was noted. This patient
has one brother with similar clinical characteristics and disease progres-
sion. Her parents were Pakistani cousins but have no symptoms of HSP.

The main clinical features were exposed at neurological and psycho-
motor development. There was no evidence of cranial, pulmonary or
abdominal alterations. Brain MRI only showed atrophy of the cerebellar
vermis. The patient presented mild mental retardation and a mildly de-
creased muscle tone in upper limbs. No more clinical data were available.

2. Materials and methods

After receiving parents' informed consent, DNA was extracted from
peripheral blood by organic Phenol:Chloroform:Isoamyl Alcohol proce-
dure. Extracted DNA was quantified by a 0,8% agarose gel. In a first anal-
ysis Sanger sequencing was performed in PLP1 gene, secondly NGS in all
genes related to autosomal dominant, recessive and X-linked patterns
of HSPs were analysed. NGS was performed following protocols of
HaloPlex Target Enrichment System for Illumina sequencing
(ultrasequencing in MiSeq (Illumina) platform) and analysed by
DNAnexus software. Reference sequences were used from data of
HGMD (The Human Gene Mutation Database) for each of the analysed
genes.

3. Results

PLP1 gene has been included after doctor's recommendations but no
relevant data has been found in the analysis of this gene. For that reason
we performed a NGS analysis. However, there were no point mutations
results in most of the genes analysed by NGS (SPG3A, BSCL2, HSPD1,
KIF5A, NIPA1, REEP1, RTN2, SLC33A1, SNTB1, SPAST, ZFYVE27, AP4B1,
AP4E1, AP4M1, AP4S1, AP5Z1, C120RF65, CYP2U1, CYP7B1, DDHD2,
ERLIN2, GJC2, KIF1A, PNPLA6, ALS2, ZFYVE27, SPG11, SPG20, SPG21,
SPG7, TECPR2, VPS37A, L1CAM, PLP1, SLC16A2 and KDM5C). There was
only relevant data of NGS at FA2H gene.

The sequence analysis of the FA2H gene revealed the novel nonsense
mutation ¢.565 (¢.565 C > T) in homozygosis; this mutation generates
an Arginine to Stop Codon (p.R189X) exchange (Fig. 1 and Table 1).
These kinds of mutations are classified as pathogenic because they en-
code a truncated protein by a premature stop codon of the protein; so
they are considered good clinical tools for diagnosis and genetic
counseling [5].
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Fig. 1. lllustration of mutation visualization of NGS procedure. At the top of the figure we can see the exact chromosomal location, its cytogenetics location and exact position in the chro-
mosome. Just below we see the reference sequence. In blue and green colour we observe the coverage in reads measurements. In this position it is read for more than 200 reads. In black we
see the variant that the program detected and is highlighted in black. In this case both are A so the variant is in homozygosis (show at the bottom in grey).

4. Discussion

We identified a novel nonsense mutation in the FA2H gene in a
patient with severe case of HSP. We are the first describing the ho-
mozygous effect of c.565 C>T mutation as the cause of HSP. A re-
cent whole exome sequencing analysis reported 2 variants in
fatty acid 2-hydroxylase (FA2H) gene: c.169_170insGCGGGCCAGG
(p.Asp57Glyfs*66), leading, if translated, to a truncated protein,
and the variant ¢.117C > G (p.Phe39Leu). It was described in a
21 years old woman presented with progressive spastic paraplegia,
dysarthria, and strabismus since 7 years of age. Brain MRI disclosed
white matter changes and iron accumulation [6]. Others latest arti-
cles have reported new missense variants in analysis of family
cases like ¢.353G > A (p.Arg118GIn) in ATL1 gene; and,
c.1837G > C (p.Asp613His) in SPAST gene; but there are not many
updates at nonsense ones [7,8].

Nonsense mutations in the FA2H gene (fatty acid 2-
hydroxylase) have been recently shown to be associated with leu-
kodystrophy with spastic paraparesis and dystonia, complicated
spastic paraparesis SPG35 and neurodegeneration with brain iron
accumulation [9]. Furthermore, nonsense mutations in FA2H gene
cause the absence of the protein product and lead to clinical severe
manifestations some of them like dysphagia, optic atrophy, sei-
zures, severe cognitive decline and severe leukodystrophy

(e.g., c.509_510delAC and p.Y170X), whereas missense mutations
may cause milder phenotypic manifestations [9].

One problem of HSPs is that the clinical spectrum and the onset
age vary widely. Increasing awareness about this group of clinically
and genetically diverse inherited disorders is especially important
for patients and researchers nowadays, since there is rapid pro-
gression on the field. Detection of new causative genes, proteins
and its mechanisms may bring treatment perspectives in the near
future as well as provide clues about other similar neurodegenera-
tive diseases of the motor system [10]. In conclusion, having an up-
dated database in nonsense variants related to HSPs will offer more
clinical advantages to carriers, who are considered as having a
more aggressive development of HSP.
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Table 1

Summary of NGS details in FAH2 gene.
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