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Appendix. Prevalence, genetic and key clinical features of the common forms of maturity onset diabetes of the young 

MODY 
subtype 

Prevalence 
(% estimate 
of all MODY 
subtypes) 

Mutation Clinical features Diagnostic glucose and HbA1c Treatment Special features 

1 ~ 5% HNF4A1 Young age (< 25 years); strong family history of diabetes; absent antibodies; detectable C-peptide 

As with type 2 diabetes; postprandial glucose excursions, ≥ 5 mmol Sensitive to SU; 30–40% apparent insulin-requiring Glycosuria common; develop micro- and macrovascular complications as in type 1 and 2 diabetes 
2 10–60% GCK2 

Fasting BGL, 5.4–8.3 mmol/L; post-prandial glucose excursions, ≤ 3mmol/L; HbA1c, 5.8–7.6% (40–60 mmol/mol) None required (controversial) 
Favourable lipid profile; lean; minimal or no micro or macrovascular complications; minimal affect of treatment on glycaemic control 3 20–50% HNF1A3,4 As for MODY1 As for MODY1 As for MODY1; strong family history of macrosomic babies 4 < 1% PDX1 (IPF1)5 Average onset 35-years; pancreatic agenesis in homozygous and compound heterozygotes 5 ~ 5% HNF1B (TCF2)6-8 “Renal cysts and diabetes syndrome;” female genital malformations, hyperuricaemia, pancreatic atrophy, abnormal liver function tests 6 

Rare < 1%   

NEUROD15 Very rare; adult onset (mid-20s); reduced insulin production due to developmental β-cell dysfunction; overweight/obese, similar to type 2 diabetes mellitus 7 KLF119 Heterozygous mutation; early adult onset diabetes 8 CEL10 Adult onset (mean age 36 years); exocrine pancreatic insufficiency with low faecal elastase 9 PAX411 Adult onset (29–49 years), may be seen in ketosis-prone diabetes; may need insulin 10 INS12 Variable presentation; usually neonatal diabetes, but affects early childhood and adults (15–65 years) 11 BLK13 Mean age (31 years), normal/overweight (BMI, 28 kg/m2); 60% require insulin; high fasting and postprandial BGLs 12 ABCC814 Similar to MODY1 and MODY3 13 KCNJ1115 Ages 3–26 years, neonatal diabetes, prediabetes or childhood or adult-onset diabetes; respond to SU 14 APPL116 Adult onset diabetes (35–48 years); loss-of-function mutation. 
ABCC8 = ATP-binding cassette transporter subfamily c member 8. APPL = adaptor protein, phosphotyrosine interaction, PH domain, and leucine zipper containing 1. BLK = B-lymphocyte kinase (BLK) l. CEL = carboxyl-ester lipase. 
GCK = glucokinase. HNF1A = hepatocyte nuclear factor 1α. HNF4A = hepatocyte nuclear factor 4α. HNF1B = hepatocyte nuclear factor 1β. INS = insulin gene. IPF1 = insulin promoter factor 1. KCNJ11 =  potassium voltage-gated channel subfamily 
11. KLF11 = kruppel-like factor 11. NEUROD1 = encoding neurogenic differentiation 1. PAX4 = paired box gene 4. PDX1 = pancreas/duodenum homeobox protein 1. SU = sulphonylurea. TCF2 = transcription-like factor 2.   



 
References 

1. Ellard S, Bellanne-Chantelot C, Hattersley AT, European Molecular Genetics Quality Network Mg. Best practice guidelines for the molecular genetic 
diagnosis of maturity-onset diabetes of the young. Diabetologia. 2008;51(4):546-53. 

2. Chakera AJ, Steele AM, Gloyn AL, Shepherd MH, Shields B, Ellard S, et al. Recognition and Management of Individuals With Hyperglycemia Because of a 
Heterozygous Glucokinase Mutation. Diabetes Care. 2015;38(7):1383-92. 

3. Pearson ER, Boj SF, Steele AM, Barrett T, Stals K, Shield JP, et al. Macrosomia and hyperinsulinaemic hypoglycaemia in patients with heterozygous 
mutations in the HNF4A gene. PLoS Med. 2007;4(4):e118. 

4. Gardner DS, Tai ES. Clinical features and treatment of maturity onset diabetes of the young (MODY). Diabetes Metab Syndr Obes. 2012;5:101-8. 
5. Fajans SS, Bell GI, Polonsky KS. Molecular mechanisms and clinical pathophysiology of maturity-onset diabetes of the young. N Engl J Med. 

2001;345(13):971-80. 
6. Horikawa Y, Iwasaki N, Hara M, Furuta H, Hinokio Y, Cockburn BN, et al. Mutation in hepatocyte nuclear factor-1 beta gene (TCF2) associated with 

MODY. Nat Genet. 1997;17(4):384-5. 
7. Bellanne-Chantelot C, Clauin S, Chauveau D, Collin P, Daumont M, Douillard C, et al. Large genomic rearrangements in the hepatocyte nuclear factor-1beta 

(TCF2) gene are the most frequent cause of maturity-onset diabetes of the young type 5. Diabetes. 2005;54(11):3126-32. 
8. Edghill EL, Bingham C, Slingerland AS, Minton JA, Noordam C, Ellard S, et al. Hepatocyte nuclear factor-1 beta mutations cause neonatal diabetes and 

intrauterine growth retardation: support for a critical role of HNF-1beta in human pancreatic development. Diabet Med. 2006;23(12):1301-6. 
9. Neve B, Fernandez-Zapico ME, Ashkenazi-Katalan V, Dina C, Hamid YH, Joly E, et al. Role of transcription factor KLF11 and its diabetes-associated gene 

variants in pancreatic beta cell function. Proc Natl Acad Sci U S A. 2005;102(13):4807-12. 
10. Raeder H, Johansson S, Holm PI, Haldorsen IS, Mas E, Sbarra V, et al. Mutations in the CEL VNTR cause a syndrome of diabetes and pancreatic exocrine 

dysfunction. Nat Genet. 2006;38(1):54-62. 
11. Plengvidhya N, Kooptiwut S, Songtawee N, Doi A, Furuta H, Nishi M, et al. PAX4 mutations in Thais with maturity onset diabetes of the young. J Clin 

Endocrinol Metab. 2007;92(7):2821-6. 
12. Edghill EL, Flanagan SE, Patch AM, Boustred C, Parrish A, Shields B, et al. Insulin mutation screening in 1,044 patients with diabetes: mutations in the INS 

gene are a common cause of neonatal diabetes but a rare cause of diabetes diagnosed in childhood or adulthood. Diabetes. 2008;57(4):1034-42. 
13. Borowiec M, Liew CW, Thompson R, Boonyasrisawat W, Hu J, Mlynarski WM, et al. Mutations at the BLK locus linked to maturity onset diabetes of the 

young and beta-cell dysfunction. Proc Natl Acad Sci U S A. 2009;106(34):14460-5. 
14. Bowman P, Flanagan SE, Edghill EL, Damhuis A, Shepherd MH, Paisey R, et al. Heterozygous ABCC8 mutations are a cause of MODY. Diabetologia. 

2012;55(1):123-7. 
15. Bonnefond A, Philippe J, Durand E, Dechaume A, Huyvaert M, Montagne L, et al. Whole-exome sequencing and high throughput genotyping identified 

KCNJ11 as the thirteenth MODY gene. PLoS One. 2012;7(6):e37423. 
16. Prudente S, Jungtrakoon P, Marucci A, Ludovico O, Buranasupkajorn P, Mazza T, et al. Loss-of-Function Mutations in APPL1 in Familial Diabetes Mellitus. 

Am J Hum Genet. 2015;97(1):177-85. 
  


