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			Hereditary sensory and autonomic neuropathy (HSAN) 2B is a rare disease and has been reported mostly in offspring of consanguineous parents. Here we report the case of a patient born to non-consanguineous parents who was diagnosed with HSAN 2B caused due to a novel frameshift mutation (NM_001034850.2: c.765dupT/p.Gly256TrpfsTer7) in the RETREG1 gene and paternal uniparental isodisomy of chromosome 5. Uniparental isodisomy of chromosome 5 is also a rare condition, and these two rare events lead to homozygous expression of a recessive mutation, as in the present case. Clinicians should be aware that autosomal recessive disorders due to homozygous variants can occur because of uniparental disomy in offspring of non-consanguineous parents.
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Background

			To date, a total of eight families related to hereditary sensory and autonomic neuropathy (HSAN) 2B due to RETREG1 mutation have been reported since Kurth et al. (2009) first reported four such families (Davidson et al., 2012; Murphy et al., 2012; Ilgaz Aydinlar et al., 2014; Wakil et al., 2018). HSAN 2B is characterized by progressive sensory deficit and variable autonomic and motor involvement. Because few RETREG1 mutations have been reported, there is no clear description of the phenotype of HSAN 2B.

			Since the first report of uniparental disomy of chromosome 5 in 1994, several cases have been additionally reported (Brzustowicz et al., 1994; Seal et al., 2006; Lin et al., 2007; Garcia et al., 2014; Melone et al., 2014; Numata et al., 2014; Janecke et al., 2015; Wang et al., 2015). Uniparental disomy of chromosome 5 is also a rare condition with no clear description of clinical significance such as imprinting effects. Here, we describe a novel frameshift mutation (NM_001034850.2: c.765dupT/p.Gly256TrpfsTer7) in the RETREG1 gene and paternal uniparental isodisomy of chromosome 5 in a patient diagnosed with HSAN 2B. Written informed consent was obtained from the patient for the publication of this case report after she had been briefed about the study.

			


Case Presentation

			The proband was a 22-year-old female who visited our clinic for evaluation of a sensory disturbance in both lower extremities and unstable gait. The patient was born to non-consanguineous parents in a Korean family with no familial history of hereditary disorders. She had normal birth history and developmental milestones. Her symptoms had started to appear at the age of approximately 10 years and gradually progressed. The patient exhibited a decreased sensitivity to pain, temperature, touch, and vibration and decreased sense of position in both lower extremities, with an ulcer on her left toe, which had lasted more than a year and had healed recently (Figure 1A). She had mild distal motor weakness in her lower extremities (Medical Research Council scale 4), spasticity, and increased deep tendon reflex in both lower extremities. She exhibited normal intelligence and no autonomic symptoms. A nerve conduction study indicated sensory axonal polyneuropathy more than motor, and sympathetic skin response was impaired on both the soles. The patient underwent genetic testing, using a targeted gene sequencing panel, analyzing 410 genes associated with genetic neuromuscular diseases. Genomic DNA was extracted from the peripheral blood of the patient. Library preparation and target enrichment were performed using the hybridization capture method. Custom oligo design and synthesis were done by Agilent (USA). Massively parallel sequencing was performed using 2 × 150 bp in the paired end mode of NextSeq platform (Illumina, San Diego, CA). A novel frameshift homozygous variation was detected in the patient’s RETREG1 gene, c.765dupT/p.Gly256TrpfsTer7. However, of the patient’s parents, only the father was identified as a carrier of the variation in Sanger sequencing (Figure 1B). Furthermore, a single nucleotide polymorphism array (Infinium Global Screening Array-24+ v2.0, Illumina) was performed with DNA from the patient and her parents, revealing paternal uniparental isodisomy of chromosome 5 (Figures 1C, D).
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			Figure 1 | (A) Recently heeled foot ulcer. (B) Chromatograms of the reverse RETREG1 gene sequence in the proband (top), her father (middle), and her mother (bottom). (C) Single nucleotide polymorphism array analysis of chromosome 5 from the proband (top), her father (middle), and her mother (bottom) showed uniparental isodisomy of chromosome 5 in the proband. (D) Pedigree: The filled box indicates the patient and the half-filled box indicates the father as the heterozygous carrier. Genotypes of chromosome 5 in the proband and her parents revealed that her uniparental isodisomy originated from the father.

		


			


Discussion

			Clinical features of the present case and all previously reported cases of HSAN 2B have been summarized in Table 1. HSAN 2B is a rare genetic disorder and has been mostly reported in consanguineous families, unlike our case. There have been six pathologic variants in the RETREG including the present case, which was the frameshift, nonsense, and splice site type. Furthermore, all reported patients were the homozygous genotype which suspicious of consanguineous family. All cases have similar characteristics including early onset (1st–2nd decade), progressive sensory disturbance, distal motor weakness, skin ulcer, and/or spasticity, with variable autonomic involvement. Although the pathomechanism through which RETREG mutation causes HSAN 2B was postulated to be the inhibition of turnover and degradation of the endoplasmic reticulum, it is largely unknown (Islam et al., 2018).



		

							Table 1 | Clinical features of reported cases with hereditary sensory and autonomic neuropathy 2B.
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			In addition, uniparental disomy of chromosome 5 has been rarely reported, with approximately 15 cases reported to date (http://upd-tl.com/upd.html); some of these cases have been considered to exhibit homozygous expression of a recessive mutation (Table 2) (Brzustowicz et al., 1994; Seal et al., 2006; Lin et al., 2007; Garcia et al., 2014; Melone et al., 2014; Numata et al., 2014; Janecke et al., 2015; Wang et al., 2015). Imprinting effects due to uniparental disomy of chromosome 5 are possible, but this has not been established. Further studies on uniparental disomy of chromosome 5 are necessary to clarify the prevalence and possibility of imprinting defects.




		
							Table 2 | Uniparental disomy of chromosome 5 related to autosomal recessive disorders.
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			We reported the case of a patient born to non-consanguineous parents who was diagnosed with HSAN 2B caused due to a novel frameshift mutation (c.765dupT/p.Gly256TrpfsTer7) in the RETREG1 gene and paternal uniparental isodisomy of chromosome 5. Clinicians should be aware that autosomal recessive disorders due to homozygous variants can occur because of uniparental disomy in offspring of non-consanguineous parents.

			


Data Availability Statement

			The raw data supporting the conclusions of this manuscript will be made available by the authors, without undue reservation, to any qualified researcher.

			


Ethics Statement

			This study was carried out in accordance with the recommendations of the institutional research review board of the Catholic University of Korea, Incheon St. Mary’s Hospital with written informed consent from all subjects. All subjects gave written informed consent in accordance with the Declaration of Helsinki. The protocol was approved by the institutional research review board of the Catholic University of Korea, Incheon St. Mary’s Hospital.

			


Author Contributions

			D-WL, J-HJ, and JJ contributed to prepare the case. G-YP wrote the article and critically reviewed article. D-HJ takes responsibility for the study as a whole.

			


Funding

			This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea government (MSIT) (No. 2017R1C1B5014840). This research was supported by a Grant of Translational R&D Project through Clinical Research Laboratory, Incheon St. Mary’s Hospital.

			



Abbreviations

			HSAN, Hereditary Sensory and Autonomic Neuropathy.




References

			Brzustowicz, L. M., Allitto, B. A., Matseoane, D., Theve, R., Michaud, L., Chatkupt, S., et al. (1994). Paternal isodisomy for chromosome 5 in a child with spinal muscular atrophy. Am. J. Hum. Genet. 54 (3), 482–488.

			Davidson, G., Murphy, S., Polke, J., Laura, M., Salih, M., Muntoni, F., et al. (2012). Frequency of mutations in the genes associated with hereditary sensory and autonomic neuropathy in a UK cohort. J. Neurol 259 (8), 1673–1685. doi: 10.1007/s00415-011-6397-y

			Garcia, M. M., Velez, C., Fenollar-Cortes, M., Bustamante, A., Lorda-Sanchez, I., Soriano-Guillen, L., et al. (2014). Paternal isodisomy of chromosome 5 in a patient with recessive multiple epiphyseal dysplasia. Am. J. Med. Genet. A 164a (4), 1075–1078. doi: 10.1002/ajmg.a.36378

			Ilgaz Aydinlar, E., Rolfs, A., Serteser, M., and Parman, Y. (2014). Mutation in FAM134B causing hereditary sensory neuropathy with spasticity in a Turkish family. Muscle Nerve 49 (5), 774–775. doi: 10.1002/mus.24145

			Islam, F., Gopalan, V., and Lam, A. K. (2018). RETREG1 (FAM134B): A new player in human diseases: 15 years after the discovery in cancer. J. Cell Physiol. 233 (6), 4479–4489. doi: 10.1002/jcp.26384

			Janecke, A. R., Heinz-Erian, P., Yin, J., Petersen, B. S., Franke, A., Lechner, S., et al. (2015). Reduced sodium/proton exchanger NHE3 activity causes congenital sodium diarrhea. Hum. Mol. Genet. 24 (23), 6614–6623. doi: 10.1093/hmg/ddv367

			Kurth, I., Pamminger, T., Hennings, J. C., Soehendra, D., Huebner, A. K., Rotthier, A., et al. (2009). Mutations in FAM134B, encoding a newly identified Golgi protein, cause severe sensory and autonomic neuropathy. Nat. Genet. 41 (11), 1179–1181. doi: 10.1038/ng.464

			Lin, S. P., Huang, S. Y., Tu, M. E., Wu, Y. H., Lin, C. Y., Lin, H. Y., et al. (2007). Netherton syndrome: mutation analysis of two Taiwanese families. Arch. Dermatol. Res. 299 (3), 145–150. doi: 10.1007/s00403-007-0751-z

			Melone, M. A., Pellegrino, M. J., Nolano, M., Habecker, B. A., Johansson, S., Nathanson, N. M., et al. (2014). Unusual Stuve-Wiedemann syndrome with complete maternal chromosome 5 isodisomy. Ann. Clin. Transl. Neurol. 1 (11), 926–932. doi: 10.1002/acn3.126

			Murphy, S. M., Davidson, G. L., Brandner, S., Houlden, H., and Reilly, M. M. (2012). Mutation in FAM134B causing severe hereditary sensory neuropathy. J. Neurol. Neurosurg. Psychiatry 83 (1), 119–120. doi: 10.1136/jnnp.2010.228965

			Numata, S., Hamada, T., Teye, K., Matsuda, M., Ishii, N., Karashima, T., et al. (2014). Complete maternal isodisomy of chromosome 5 in a Japanese patient with Netherton syndrome. J. Invest. Dermatol. 134 (3), 849–852. doi: 10.1038/jid.2013.398

			Seal, J. L., Gornick, M. C., Gogtay, N., Shaw, P., Greenstein, D. K., Coffey, M., et al. (2006). Segmental uniparental isodisomy on 5q32-qter in a patient with childhood-onset schizophrenia. J. Med. Genet. 43 (11), 887–892. doi: 10.1136/jmg.2006.043380

			Wakil, S. M., Monies, D., Hagos, S., Al-Ajlan, F., Finsterer, J., Al Qahtani, A., et al. (2018). Exome Sequencing: Mutilating Sensory Neuropathy with Spastic Paraplegia due to a Mutation in FAM134B Gene. Case Rep. Genet., 9468049. doi: 10.1155/2018/9468049

			Wang, J. C., Ross, L., Mahon, L. W., Owen, R., Hemmat, M., Wang, B. T., et al. (2015). Regions of homozygosity identified by oligonucleotide SNP arrays: evaluating the incidence and clinical utility. Eur. J. Hum Genet. 23 (5), 663–671. doi: 10.1038/ejhg.2014.153

			Conflict of Interest: Author JJ was employed by company EONE-Diagnomics Genome Center, South Korea. Author J-HJ was employed by company Green Cross Genome, South Korea. 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.

			Copyright © 2019 Park, Jang, Lee, Jang and Joo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.








OEBPS/Images/fgene.2019.01085_cover.jpg
’ frontiers
in Genetics

Hereditary Sensory and Autonomic
Neuropathy 2B Caused by a Novel
RETREGT Mutation (c.765dupT) and
Paternal Uniparental Isodisomy of
Chromosome 5





OEBPS/Images/logo.jpg
, frontiers
in Genetics





OEBPS/Text/toc.xhtml


  

    Contents



    

		Cover



      		

        Hereditary Sensory and Autonomic Neuropathy 2B Caused by a Novel RETREG1 Mutation (c.765dupT) and Paternal Uniparental Isodisomy of Chromosome 5

      

        		

          Background

        



        		

          Case Presentation

        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/Figure_1.jpg
€

Proband

Father

Mother

o sumts v oo ) .

o

H + FHEHTIF
proband 0\ o L \,mmw\,\mf\\,m A

Father A ; A
s\ ™
B
Mother R T
A MMM INANAMNANY

s o oo faer s o oo e
s 5Pl moams P
jresied 3 e e $ e
oo 5 e oo 5 mencc
ey 3 Smas jeiny 5 Swsian
i 5 Loser e 5 sosscc
peeites 3 o erion 5 sarian
et 3 oomrr oot 5 awmc
s $ o e § e
jt=d 5 omec sies 5 omam
et 5 s et 5 cmas
e § sosan e § e
a0 5 snm e 3 snc
s § sumsean g 5 Sumece
ey $ annm s $ wmace
oo e o § e
e $ tsmoce peess S oot
e § ot e § 2smmcs
ety § moseT ety § Dosecc
jesee § neanm s § nunnce
nam § Siosan i, s nas
Jviecss $ Bomce pritns 5 ot
ovents § Homas eaits § Himan

wa o poa

s oy

ks 5 s

st § s

ety £ Sosonco

whmse 5 sk

feits 5 Ssemacc

satior £ G

sates § Gmace

et § Gman

memm 5 s

jeed § meum

s £ Sumam

iz S

etio> S

ey § tmeioce

o § o

s S oy

s & nwamn

Tam i

s S e

s e Te G





OEBPS/Images/table1.jpg
Famiy 4 case.

Fomity 1 Famity 2 Famity3 Famity 5. Famitys Family T Famity 8 Our.
— Wmaa s Kmas Gmas eves o waa wedua Pt eom
o) o) @iz sy P e
— COMCHGb.  CTBOMICR  CAC>To  CETITSC  cNO>Tp  caAp  cGG>Gp.  cGNG>Gp  CTSSANTD
Swe) Pooyesy  Gnissan ey Sweatien S Sl G
Garton Homoayons o oo Homcogon | Homoare Homear
ovon Susama Ty oy s Soman Ty Sudama  Suoawn
oo ctatocos 4 h 2 B 2 . 3 b h
eris
e Notrpored,  Notrpais Vs e e e ™ ™
. o cama
oot T e e
oy e e e e e W o e Y
Adororicsyroom 16 - o Nowgoras o v Noores Nt Mo
oo Nowgorss  Norssd  Namotss Yo o v ™ - -
Sy Nogoras Mot Vo Nogoras o v - - 4
e Nowporss Mo Namgedss  Nenotsd  Namol Nty Noma Notrooorod Nt
Osoms o o - o Nt Yo - n
nocmacion  Swsoyaond  Sweoymoly  Sesoyrew  Sesrynoke | Sowrmo  Sevcomow  Sowoyacod  Nom Sy ot
sy worat ol o worat ol iy





OEBPS/Images/table2.jpg
oo x

e

@

Gacaca or)
Mg copnees
oo
P
onpun
sosiony

cassoaTe.
weror

Coses
Mooratat 2010
e
oo
s
Compite
asomy

o210 0.
Por2ine

Lo vt

oo
oo

Ourcase.
Pkt 010
g iome.
ooy 28
Pt

crusaoo.
Opzsetpisten





