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Abstract 
Introduction 
Neuropathic pain is pain caused by disease or damage of the somatosensory nervous system. It is 
common feature of peripheral neuropathy and in most cases, the pathogenesis of pain is unknown. 
Recent reports highlight the role of genetic factor.  The implication of sodium ion channel (SCN) 
genes in pain phenomenon is well described in the literature. The knowledge about other ion 
channels role in neuropathic pain is limited. 
Materials and methods 
In this study, we aimed to assess the role of ion channel genes (ICG) in painful neuropathy by 
identifying genetic variants associated with pain. For this purpose a gene panel consisted of 20 ICG 
expressed in dorsal root ganglia was developed. The 20 pain related ICG were selected based on 
literature and database study or by integrative genomics. In the last approach, genes co-expressed 
with SCN were included in the panel. The preliminary analysis included 230 painful diabetic 
neuropathy patients (painful-DPN) and 313 painless diabetic neuropathy patients (painless-DPN) 
sequenced using targeted Molecular Inversion Probe-Next Generation Sequencing (MIP-NGS). The 
data of 20 ICG has been analyzed according the practice guidelines of the Association for Clinical 
Genetic Science to identify potentially pathogenic variants. 
Results 
MIP-NGS data analysis of painful-DPN patients revealed 7 potentially pathogenic variants in 5 
different genes. All of the variants were missense, heterozygous. The potentially pathogenic variants 
were not present in group of painless-DPN patients and non reported in SNP databases or reported 
with low frequency <0.1%. Among 5 interesting genes, only in one gene variants associated with 
neuropathy were reported before and in one gene variant associated with painful phenotype was 
reported in the literature. Positive family history for painful neuropathy was reported for some of the 
cases but co-segregation analysis was not possible. 
Discussion 
Screening of 20 ICG of 230 painful-DPN resulted in identification of 7 potentially pathogenic variants. 
Variants were detected in 5 different genes and variants localized in 4 of these genes were not 
linked with painful phenotype before. There is not know if the variants co-segregate in families, 
therefore functional characterization at cellular level is required to confirm pathogenicity of these 
variants. 

 

https://www.aanmelder.nl/116555/subscribe?survey_key=Yi7SThzzKhFuDggadOG8rihMMzU0NTEyMEwKTDEwMDBMCnRwMAou&survey_id=110718
https://www.aanmelder.nl/116555/subscribe?survey_key=Yi7SThzzKhFuDggadOG8rihMMzU0NTEyMEwKTDEwMDBMCnRwMAou&survey_id=110718
https://www.aanmelder.nl/116555/subscribe?survey_key=Yi7SThzzKhFuDggadOG8rihMMzU0NTEyMEwKTDEwMDBMCnRwMAou&survey_id=110718
https://www.aanmelder.nl/116555/subscribe?survey_key=Yi7SThzzKhFuDggadOG8rihMMzU0NTEyMEwKTDEwMDBMCnRwMAou&survey_id=110718

	Genetic bases of neuropathic pain: Role of Ion Channel Genes in painful diabetic neuropathy
	Milena Molasy, Monique Gerrits, Rowida Almomani, Janneke Hoeijmakers, Margherita Marchi, Giuseppe Lauria, Dan Ziegler, Rayaz Malik, Catharina Faber, Hubert Smeets
	Abstract

