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ESM table 1:  

Gene/locus Inheritance 
ABCC8 Autosomal dominant/recessive 
CNOT1 Autosomal dominant 
EIF2AK3 Autosomal recessive 
FOXP3 X-linked recessive 
GATA4 Autosomal dominant 
GATA6 Autosomal dominant 
GCK Autosomal recessive 
GLIS3 Autosomal recessive 
HNF1B Autosomal dominant 
IER3IP1 Autosomal recessive 
IL2RA Autosomal recessive 
INS Autosomal dominant/recessive 
KCNJ11 Autosomal dominant 
LRBA Autosomal recessive 
MNX1 Autosomal recessive 
NEUROD1 Autosomal recessive 
NEUROG3 Autosomal recessive 
NKX2.2 Autosomal recessive 
PDX1 Autosomal recessive 
PTF1A Autosomal recessive 
RFX6 Autosomal recessive 
SLC19A2 Autosomal recessive 
SLC2A2 Autosomal recessive 
STAT3 Autosomal dominant 
Trisomy 21 Aneuploidy 
WFS1 Autosomal dominant/recessive 

 

The 26 known genetic causes of neonatal diabetes tested in all patients diagnosed 

with diabetes <9 months.  



ESM table 2:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Single Nucleotide Polymorphisms used to generate the type 1 diabetes genetic risk 

score.   

SNP ID Gene Odds 
Ratio Weight 

rs2187668, 
rs7454108 

DR3/DR4-DQ8 48.18 3.87 
DR3/DR3 21.12 3.05 
DR4-DQ8/DR4-DQ8 21.98 3.09 
DR4-DQ8/X 7.03 1.95 
DR3/X 4.53 1.51 

rs1264813 HLA_A_24 1.54 0.43 
rs2395029 HLA_B_5701 2.5 0.92 
rs3129889 HLA_DRB1_15 14.88 2.70 
rs2476601 PTPN22 1.96 0.67 
rs689 INS 1.75 0.56 
rs12722495 IL2RA 1.58 0.46 
rs2292239 ERBB3 1.35 0.30 
rs10509540 C10orf59 1.33 0.29 
rs4948088 COBL 1.30 0.26 
rs7202877  1.28 0.25 
rs12708716 CLEC16A 1.23 0.21 
rs3087243 CTLA4 1.22 0.20 
rs1893217 PTPN2 1.20 0.18 
rs11594656 IL2RA 1.19 0.17 
rs3024505 IL10 1.19 0.17 
rs9388489 C6orf173 1.17 0.16 
rs1465788  1.16 0.15 
rs1990760 IFIH1 1.16 0.15 
rs3825932 CTSH 1.16 0.15 
rs425105  1.16 0.15 
rs763361 CD226 1.16 0.15 
rs4788084 IL27 1.16 0.15 
rs17574546  1.14 0.13 
rs11755527 BACH2 1.13 0.12 
rs3788013 UBASH3A 1.13 0.12 
rs2069762 IL2 1.12 0.11 
rs2281808  1.11 0.1 
rs5753037  1.1 0.1 



 

ESM table 3: 

 

Comparison of characteristics of those where islet autoantibody testing was possible vs. not 

possible in  individuals with diabetes diagnosed <6 months and a high T1D-GRS. 

  

Feature Islet autoantibody 
tested (n=22) 

Islet autoantibody 
unavailable (n=41) p value 

T1D-GRS 0.297 (0.292, 0.305) 0.296 (0.292, 0.305) 0.7 

Related parents 6/22 (27%) 9/41 (22%) 0.8 

Birthweight Z score -0.71 (-1.97, -0.03) [n=20] -1.23 (-1.89, -0.09) 
[n=28] 0.7 

Female 9 (41%) 18 (44%) 1.0 

First degree relative 
with type 1 diabetes 3/22 (14%) 7/39 (18%) 0.7 

Age diagnosed (weeks) 16 (6, 21) 19 (8, 22) 0.6 

Duration diabetes 
(years) 3.0 (0.2, 7.5) 0.5 (0.2, 1.7) 0.2 

Syndromic 
presentation 3 (14%) 3 (7%) 0.4 

Additional autoimmune 
disease 0 (0%) 3 (7%) 0.5 



ESM table 4:  

 

Feature T1D <3m (n=24) T1D 3-6m (n=39) P 

Age at diagnosis 3w (2d, 8w) 20 (17, 24) <0.0001 

Birthweight Z-score -1.98 (-2.39, -1.23) -0.53 (-1.24, 0.13) 0.0001 
T1D-GRS 0.299 (0.293, 0.307) 0.296 (0.291, 0.303) 0.3 

Female 13/24 (54%) 14/39 (36%) 0.2 

IAA positive 3/7 (43%) 15/15 (100%) 0.005 
GAD/IA2/ZnT8 
positive 

0/7 (0%) 9/15 (60%) 0.02 

GAD positive 0 6/15 (40%) 0.1 

IA2 positive 0 4/15 (24%) 0.1 

ZnT8 positive 0 3/15 (20%) 0.3 

Serum C-peptide 2.9 (2.9, 10) [n=7] 2.9 (2.9, 2.9) [n=12] 0.4 

Duration diabetes at 
testing 

4m (5w, 3y) 1y (10w, 5.5y) 0.3 

 

Comparison of patients with a high T1D-GRS and no known cause with a diagnosis 

<3 months vs 3-6 months.  

  



ESM figure 1:  

 

IAA positivity in monogenic neonatal diabetes, diabetes diagnosed <6 months 

without a known cause and a low GRS, diabetes diagnosed <6 months without a 

known cause and a high GRS, and type 1 diabetes diagnosed 6-24 months. All 

patients were insulin treated for >2 weeks at testing.  
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ESM figure 2: 

 

Proportion of individuals positive for insulin autoantibody (IAA) at different durations 

of insulin treatment. Black line = diabetes diagnosed <6 months without a known 

cause and high GRS. Dashed line = confirmed monogenic neonatal diabetes. Where 

patients were positive for an antibody at testing, they were assumed to remain 

positive. Where patients were negative at testing, they were assumed to have 

always been negative but censored at testing.  
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ESM figure 3:  

 

Serum C-peptide (pmol/L) in controls with a known monogenic cause, unknown 

diabetes diagnosed <6 months with a low T1D-GRS, unknown diabetes diagnosed 

<6 months with high T1D-GRS and type 1 diabetes diagnosed between 6 and 24 

months. C-peptide is plotted on a log scale. The dashed horizontal line represents 

200pmol/L. Median duration was 1 year (range 2 days – 20 years).  

  



ESM figure 4:  

 

Scatter plot of adjusted birth weight Z-score and age at diagnosis in weeks individuals 

without a known monogenic cause with low T1D-GRS (n=81). The fitted line is the predicted 

linear regression (r2=0.11, P=0.001) with grey shading representing the 95% confidence 

interval. Filled black dots – islet autoantibody positive. Hollow dots – islet autoantibody 

negative. Grey crosses – islet autoantibody testing unavailable.  


