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aracts, and intellectual disability  [1] . Although these are 
the main symptoms, there are a range of other clinical 
features associated with this condition in some families, 
including hypogonadotropic hypogonadism, skeletal ab-
normalities, and microcephaly  [2] . The only gene known 
so far to be associated with MSS,  SIL1 , was discovered by 
two independent teams simultaneously  [2, 3] . SIL1 plays 
a vital role in the translocation of proteins into the endo-
plasmic reticulum (ER). Studies in mouse models have 
shown a function for SIL1 as a nucleotide exchange factor 
for the ER chaperone protein BiP, as well as in ER stress-
induced apoptotic signaling and the ER-associated deg-
radation (ERAD) pathway, again via its interaction with 
BiP  [4, 5] . Hence, we report a consanguineous Emirati 
family affected with MSS with a novel mutation in the 
 SIL1  gene.

  Case Report 

 The proband was a 12-year-old male child, the youngest child 
of first-cousin healthy parents, who presented with developmental 
delay, speech delay, ataxia and bilateral cataracts. He was born at 
term through normal vaginal delivery following an uncomplicated 
pregnancy with a birth weight of 3.5 kg. There were no postnatal 
problems. At 12 years his weight was 33 kg (10th to 25th centile), 
height was 147 cm (25th centile), and head circumference was 53 
cm (50th to 75th centile). The parents reported that he was an ac-
tive and cooperative boy. He had subtle dysmorphic features, in-
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 Abstract 

  Objective:  The aim of this study was to report clinical and 
molecular findings in an Emirati child with Marinesco-Sjögren 
syndrome born to consanguineous parents.  Clinical Presen-

tation and Intervention:  The child presented with develop-
mental delay, ataxia, bilateral cataracts, and dysmorphic cra-
niofacial features, along with cerebellar atrophy. Sequencing 
of the  SIL1  gene revealed a novel homozygous large indel 
mutation that was predicted to abrogate part of the 5 ′  un-
translated region (UTR) and the first 30 amino acids of the 
protein.  Conclusion:  This was a case of mutation in  SIL1  that 
affected the 5 ′  UTR, translation initiation site and the endo-
plasmic reticulum-targeting signal sequence. Further studies 
will be needed on the functional delineation of the mutation. 

 © 2016 S. Karger AG, Basel 

 Introduction 

 Marinesco-Sjögren syndrome (MSS; OMIM No. 
248800) is an autosomal recessive hereditary ataxia syn-
drome characterized by cerebellar ataxia, hypotonia, cat-

 Received: March 8, 2016 
 Accepted: August 18, 2016 
 Published online: August 19, 2016 

 Pratibha Nair 
 Centre for Arab Genomic Studies 
 PO Box 22252 
 Dubai (UAE) 
 E-Mail pratibha.nair   @   gmail.com 

 © 2016 S. Karger AG, Basel
1011–7571/16/0256–0580$39.50/0 

 www.karger.com/mpp 
Th is is an Open Access article licensed under the terms of the
Creative Commons Attribution-NonCommercial 3.0 Un-
ported license (CC BY-NC) (www.karger.com/OA-license), 
applicable to the online version of the article only. Distribu-
tion permitted for non-commercial purposes only.

http://dx.doi.org/10.1159%2F000449225


 Novel Mutation in  SIL1  Leading to MSS Med Princ Pract 2016;25:580–582
DOI: 10.1159/000449225

581

cluding bushy eyebrows and a flat mid face with a high arched pal-
ate. He had an ataxic gait, with dysmetria, intention tremor and 
dysdiadochokinesia. A convergent squint was present in the left 
eye. His muscle tone was normal and deep tone reflex was elicited. 
Pectus carinatum was observed, and the patient was noted to have 
bilateral clinodactyly of the fifth fingers as well as flat feet. A skel-
etal survey was normal, except for a mild kyphosis seen at the low-
er thoracic spine. He was able to stand with support, and walked 
with support with an ataxic gait. A developmental assessment at 8 
years of age showed that he was able to say full sentences, but with 
poor articulation, and needed help with dressing and feeding. At 6 
years of age a pelvic ultrasound had detected a left undescended 
testis, for which he had undergone orchidopexy. He had also been 
diagnosed with infantile bilateral cataract, which had been surgi-
cally corrected.

  X-ray computer tomography and magnetic resonance imag-
ing of the brain revealed cerebellar atrophy with a dilated 4th 
ventricle ( fig.  1 ). All other investigations were normal and the 
family history was unremarkable. The patient’s four living sib-
lings were all healthy. The mother had had one spontaneous abor-
tion. Based on the clinical features, a tentative diagnosis of MSS 
was made.

  Informed written consent was obtained and genomic DNA was 
extracted from the patient and both of his parents. Ten milliliters 
of venous blood was drawn from each of the individuals and sam-
pled in EDTA tubes. The coding region of exons 2–10 and the 
exon-intron boundaries of the  SIL1  gene were amplified by poly-

merase chain reaction (PCR) and sequenced directly by Bioscien-
tia (Ingleheim, Germany). The resulting sequence data was com-
pared with the reference sequence NM_022464. For confirmation 
of the results, an independent PCR product was sequenced, also by 
Bioscientia.

  The sequencing of  SIL1  revealed a homozygous deletion from 
the 5 ′  untranslated region (UTR; c.-197) to exon 1 (c.90). Instead 
of the deleted bases, there was a homozygous insertion of one base 
(C) of unclear origin and 20 bases from intron 1. Both parents 
turned out to be heterozygous carriers of the same c.-197_90delin
sCTGTACTTTCTCAGTTCACT mutation ( fig. 2 ). This mutation 
was not found in the EXAC Browser or in the GalaxC TM  Allele Fre-
quency Database, which contains >2.5 million unique Middle 
Eastern pathogenic mutations and variants.

  Discussion 

 This was a case of deletion in the  SIL1  gene that led to 
MSS in an Emirati child. The mutation is expected to re-
sult in the loss of the start codon and the first 30 amino 
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  Fig. 1.  Magnetic resonance imaging scan of the patient. The arrow 
indicates cerebellar atrophy, while the arrowhead points to the di-
lated 4th ventricle. 

  Fig. 2.  Chromatograms of the patient ( a ), mother ( b ) and father 
( c ) showing the indel mutation.  d  Schematic diagram showing the 
deletion in the context of the gene structure. The box with a red 
outline represents the deletion, while the shaded box with a green 
outline shows the ER signal sequence (colors refer to the online 
version only). 
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acids of the protein, as well as the entire 5 ′  UTR, and
part of the region upstream of it. The deleted sequence in-
cluded the initiation codon as well as the ER targeting se-
quence. Most mutations so far detected in the  SIL1  gene 
leading up to MSS are concentrated in either intron 9 or 
exons 6, 9, and 10  [2, 6, 7] . It has been speculated that ex-
ons 6 and 9 play a pivotal role in mediating the interaction 
between BAP and BiP, and that exon 10 supports this in-
teraction  [2] . This view is supported by the fact that the 
key amino acid residues that are involved in the interac-
tion between SIL1 and BiP are located within these re-
gions  [8] . We postulate that this mutated protein lacking 
the ER targeting sequence remains in the cytosol and is 
thereby unable to carry out the chaperoning activities re-
quired of it.

  Conclusion 

 This was a case of a mutation in the  SIL1  gene affecting 
the initiation codon and the ER targeting sequence that 
leads to a phenotype of MSS. Protein level studies would 
help in the further characterization of this mutation and 
to assess its functional impact.

  Acknowledgements 

 The authors wish to thank the Sheikh Hamdan Award for Med-
ical Sciences for financial support of this work.

  Disclosure Statement 

 The authors have no conflicts of interest in relation to this 
work.
 

 References 

  1 Lagier-Tourenne C, Tranebaerg L, et al: Ho-
mozygosity mapping of Marinesco-Sjögren 
syndrome to 5q31. Eur J Hum Genet 2003;   11:  
 770–778. 

  2 Senderek J, Krieger M, Stendel C, et al: Muta-
tions in  SIL1  cause Marinesco-Sjogren syn-
drome, a cerebellar ataxia with cataract and 
myopathy. Nat Genet 2005;   37:   1312–1314. 

  3 Anttonen AK, Mahjneh I, et al: The gene dis-
rupted in Marinesco-Sjögren syndrome en-
codes SIL1, an HSPA5 cochaperone. Nat 
Genet 2005;   37:   1309–1311. 

  4 Ni M, Lee AS: ER chaperones in mammalian 
development and human diseases. FEBS Lett 
2007;   581:   3641–3651. 

  5 Zhao L, Rosales C, et al: Alteration of the un-
folded protein response modifies neurode-
generation in a mouse model of Marinesco-
Sjögren syndrome. Hum Mol Genet 2010;   19:  
 25–35. 

  6 Ezgu F, Krejci P, Li S, et al: Phenotype-geno-
type correlations in patients with Marinesco-
Sjogren syndrome. Clin Genet 2014;   86:   74–
84. 

  7 Goto M, Okada M, Komaki H, et al: A nation-
wide survey on Marinesco-Sjogren syndrome 
in Japan. Orphanet J Rare Dis 2014;   9:   58. 

  8 Yan M, Li J, Sha B: Structural analysis of the 
Sil1-Bip complex reveals the mechanism for 
Sil1 to function as a nucleotide-exchange fac-
tor. Biochem J 2011;   438:   447–455. 

  

http://dx.doi.org/10.1159%2F000449225

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 


