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Abstract

Whereas most people with diabetes mellitus have type 1 or type 2 diabetes, there are other inherited
forms of diabetes, including single-gene forms of diabetes and rare genetic syndromes. Monogenic forms
of pancreatic beta cell dysfunction include maturity-onset diabetes of the young (MODY) and neonatal
diabetes, with MODY being the most common form of inherited diabetes. Mitochondrial diabetes and
monogenic severe insulin resistance are also inherited forms of diabetes. In addition, more than 100
genetic diseases are known to be associated with diabetes mellitus. Diagnosis of inherited diabetes has
important implications for patients, allowing personalized management and screening of their relatives.
This review briefly presents genetic diseases associated with diabetes mellitus.
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Table 1. Single-gene diabetes disorders

U Bl wS el f4)

A7) el 19 Vol

2L

3 T8}t o %01]/‘1% RS RSl e AR S R
Q] MODY <fell f7d=) €191e] Bacrga} s

[
& gitehs dd sl tisl Agelel st gk

Affected protein

Age at diabetes presentation

Type of diabetes Genes

Maturity-onset diabetes of the young (MODY)
MODY 1 HNF4A
MODY 2 GCK
MODY 3 TCF1
MODY 4 IPF1 (PDX1)
MODY 5 TCF2
MODY 6 NeuroD1, or BETA2

Permanent neonatal diabetes mellitus (PNDM)

PNDM KCNJ11
PNDM ABCCS8
PNDM GCK
PNDM IPFI (PDX1)
PNDM PTFIA
PNDM (IPEX syndrome) FOXP3
PNDM (Wolcott-Rallison syndrome) EIF2AK3

Transient neonatal diabetes mellitus (TNDM)

HYMALI: hydatiform mole-associated

TNDM ZAC/HYMAI
TNDM ABCCS8
TNDM KCNJ11
TNDM HNFI B

Hepatocyte nuclear factor 4a
Glucokinase
Hepatic nuclear factor la
Insulin promoter factor 1
Hepatic nuclear factor 1

Neurogenic differentiation factor 1

Kir6.2
SURI1-sulfonylurea receptor 1
Glucokinase
Insulin promoter factor 1
Pancreas transcription factor 1 A
Forkhead box P3

Eukaryotic translation initiation
factor 2-alpha kinase 3

ZAC: pleomorphic adenoma
gene-like 1 or PLAG1

and imprinted transcript
SURI-sulfonylurea receptor 1
Kir6.2

Hepatocyte nuclear factor 1B

Adolescence to early adulthood
Childhood
Adolescence to early adulthood
Early adulthood
Adolescence to early adulthood
4th decade of life

3~6 months
1~3 months
1 week
1 week
At birth
At birth

3 months

Birth to 3 months

Birth to 6 months
Birth to 6 months
Birth to 6 months
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Table 2. Genetic syndromes associated with diabetes mellitus

Name of syndromes Genes Inheritance Age at diabetes presentation

Obesity-related syndromes

Prader-Willi syndrome Chromosome 15q Paternally inherited Childhood to early adulthood
partial deletion
Laurence-Moon syndrome PNPLA6 AR Childhood to early adulthood
Bardet-Biedl syndrome BBS AR Childhood to early adulthood
Alstrom syndrome ALMSI AR Childhood to early adulthood
Chromosomal disorders
Down syndrome Trisomy of chromosome 21 Sporadic Childhood to early adulthood
Klinefelter syndrome XXY males Sporadic Middle age
Turner syndrome XO females Sporadic, maternal germ cells XO Adulthood
mosaicism

Neurodegenerative disorders

Friedreich ataxia FXN AR Early adulthood
Huntington’s disease HTT gene trinucleotide repeat AD Middle age
Myotonic dystrophy Type 1: DMPK AD Adulthood
gene trinucleotide repeat
Type 2: ZNF9

gene trinucleotide repeat
Exocrine pancreas disorders
Cystic fibrosis CFTR AR Infancy to early adulthood
Hemochromatosis HFE AR Adulthood

AR, autosomal recessive; AD, autosomal dominant.
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