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Unexpected novel NEUROD1 gene-variant identified in a patient with 
presumed type 1 diabetes and her family 
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Background/Introduction: 
Maturity-Onset Diabetes of the Young (MODY) is a monogenic form of diabetes. MODY type 6 is a 
rare form due to variants in the neurogenic differentiation 1 (NEUROD1) gene. NEUROD1 plays a 
crucial role in maintaining mature beta cell function, in association with FOXA2; another gene 
involved in a syndromic form of diabetes, as we recently published. In the past MODY 6 diabetes 
has often been misdiagnosed as type 1 or type 2 diabetes. 
 
Methods: 
We performed genetic analysis using our custom assay, designed based on liquid phase capture 
(Haloplex HS, Agilent, Santa Clara, CA, USA), which allows for the trapping of all coding regions of 
46 genes and the respective splicing regions as well as enhancer regions and introns associated 
with monogenic diabetes. The sequence of the selected DNA fragments from each patient was then 
resolved with a next-generation sequencer (NextSEQ500, Illumina, La Jolla, USA).  
The variant was then validated by the Sanger sequencing method. 
 
Results: 
A 15-year old girl was diagnosed with type 1 diabetes with initial blood glucose of 19.5 mmol/l and 
HbA1c of >130 mmol/mol. She did not present ketonuria nor acidosis (pH 7.38). Autoantibodies 
against insulin (2.9 U/ml, N <2.4) and zinc transporter-8 (25.1 U/ml, N <15) were slightly positive, 
whereas autoantibodies against islet cells and glutamic acid decarboxylase were negative. The C-
peptide (1061 pmol/l, N 400-1200) and insulin levels (90 pmol/l, N <180) were relatively high at 
diabetes onset. We started therapy with insulin aspart and degludec. The metabolic control was 
unsatisfying with average HbA1c of 108 mmol/mol, but without episodes of ketoacidosis. Her C-
peptide was still measurable at 600 pmol/l two years after diagnosis.  
Diabetes was diagnosed in the mother when she was 20 years old. She is treated with metformin 
and sitagliptin.Her maternal grandfather and great grandfather are also diabetic. Considering the 
positive family history in four generations on the maternal side and persisting high C-peptide levels, 
we decided, despite slightly positive autoantibodies, to search for a monogenetic diabetes. 
We identified a nonsense variant c.453G>A, p.Trp151* in the NEUROD1 gene, in the basic helix 
loop helix domain. The same variant was also identified in the mother. 
 
Conclusion: 
This is the first report of a non-sense variant in the NEUROD1 gene, which is most likely involved in 
the development of MODY 6 in this patient, since the mother of the index case also harbors the 
same variant. We will perform further co-segregation analysis of the whole family. Since NEUROD1 
is involved in the expression of the KATP channel, we will try to introduce a treatment change with a 
KATP channel blocker.  


