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ABSTRACT 

We hypothesised that the correlation between autoantibody specificity for the ZnT8 

Arg325Trp isoforms and the type 2 diabetes associated rs13266634 may affect β-cell 

function at type 1 diabetes (T1D) onset. In order to study this, we tested 482 newly 

diagnosed diabetic probands and 478 healthy siblings from the Danish population-based 

T1D registry for autoantibodies to ZnT8 (ZnT8A) in addition to GAD65 and IA-2. The 

prevalence and titers of autoantibodies were correlated to genotypes for rs13266634 and 

HLA-DQB1, age at diagnosis (AAD) and insulin dose-adjusted HbA1c (IDAA1c), as a 

proxy for residual β-cell function. We replicated the correlation between rs13266634 

genotypes and specificity for the ZnT8-Argenine (ZnT8R) and ZnT8-Tryptophan (ZnT8W) 

isoforms previously reported. ZnT8A overlapped substantially with GADA and IA-2A and 

correlated significantly with IA-2A prevalence (p<2e-16). No effect on AAD or IDAA1c was 

demonstrated for ZnT8A or rs13266634. We found a correlation between ZnT8R positivity 

and HLA-DQB1*0302 genotypes (p=0.016), which has not been shown previously. 

Furthermore, significantly lower ZnT8R and GADA prevalence and titres was found among 

probands with AAD<5 years (prevalence: p=0.004 and p=0.0001; titers: p=0.002 and 

p=0.001, respectively). The same trend was observed for IA-2A and ZnT8W, however the 

difference was non-significant. Our study confirms ZnT8 as a major target for 

autoantibodies at disease onset in our Danish T1D cohort of children and adolescents and 

we have further characterised the relationship between autoantibody specificity for the 

ZnT8 Arg325Trp epitopes and rs13266634 in relation to established autoantibodies, age at 

diagnosis, measures of β-cell function and HLA-DQB1 genotypes in T1D. 

 

Keywords: ZnT8, SLC30A8, autoantibody specificity, HLA-DQB1, β-cell function 
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INTRODUCTION 

Type 1 diabetes (T1D) is an immune-mediated disease of complex aetiology specifically 

targeted at the insulin producing pancreatic β-cells. Autoantigens directed against proteins 

such as insulin, glutamate decarboxylase 65 (GADA) and protein tyrosine phosphatase-

like antigen IA-2 (IA-2A) have been demonstrated to be good markers for the 

immunological process that precedes clinical disease [1-3], however they are not specific 

enough to fully predict disease outcome. Recently a new autoantigen in T1D was identified 

as zinc transporter, member 8 (ZnT8) [4]. The protein is located in the membrane of insulin 

containing vesicles were it facilitates transport of zinc ions from the cytoplasm into the 

vesicles [5, 6], which is important for proper insulin storage and secretion. A single 

nucleotide polymorphism (SNP) in the gene SLC30A8, coding for ZnT8, was originally 

identified to confer risk of type 2 diabetes (T2D) in genome wide association scans [7-9]. 

The SNP rs13266634 causes an amino acid substitution on residue 325, from an arginine 

(Arg/R) encoded by the T2D associated C allele to a tryptophan (Trp/W) encoded by the 

minor T allele. Following the original report of ZnT8 autoantibodies (ZnT8A) in T1D, 

Wenzlau et al. identified autoantibodies against two epitopes in ZnT8 in diabetic 

individuals [10]. One epitope contained the arginine variant (ZnT8R) and the other the 

tryptophan variant (ZnT8W) encoded by rs13266634. Furthermore, it was demonstrated 

that the rs13266634 genotype determined the specificity for the individual antibody 

response, so that autoantibodies against the ZnT8R variant were more prevalent in CC 

homozygotes whereas autoantibodies against the ZnT8W variant were more prevalent in 

TT homozygotes. These findings have subsequently been replicated [11, 12]. The C allele 

of rs13266634 has been associated with functional effects in β-cells such as decreased 

insulin release [13, 14], proinsulin to insulin conversion [15], first phase insulin response 
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[16] and HbA1c levels [17]. We and others have been unable to demonstrate an 

association for rs13266634 with the risk of T1D [18-21]. Functional studies have 

demonstrated that INS-1E cells over-expressing ZnT8 had an increased insulin secretion 

after glucose stimulation [6]. Furthermore, rat islets and INS-1E cells stimulated with IL-1β 

displayed a down regulated expression of ZnT8 and cells over-expressing ZnT8 were 

more sensitive to cytokine induced apoptosis [22], suggesting a role for ZnT8 in the 

pathogenesis of T1D. In the present study we have investigated the prevalence of 

autoantibodies against the ZnT8 Arg325Trp isoforms and their correlations to rs13266634 

in newly diagnosed Danish T1D probands and healthy siblings. The aim was also to test if 

ZnT8A or rs13266634 genotypes had an effect on age at diagnosis or insulin dose-

adjusted HbA1c (IDAA1c) as a proxy for β-cell function at disease onset. Furthermore, we 

tested whether ZnT8R or ZnT8W could be correlated to specific HLA-DQB1 genotypes.  

 

METHODS 

Samples 

Type 1 diabetic probands and healthy siblings were collected by the Danish Study Group 

of Childhood Diabetes (DSBD). Probands with blood sampling within 3 months after onset 

were chosen. The date of onset was defined as the date of first insulin injection and 

diabetes duration thereafter was measured in months. A sample of siblings was chosen 

with similar age and sample year representing the entire study period. Blood samples from 

the same family were taken within 1 month in 90% of the families. There were 18 cases 

and 21 siblings excluded due to insufficient material for the study. Probands and siblings 

chosen were not necessarily from the same family, but all the siblings included have a 

sibling diagnosed with diabetes before the age of 19 with continued insulin treatment since 
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diagnosis. This resulted in 482 diabetic probands and 478 healthy siblings included in the 

study. The median age-at-onset was 10 years (range 0-18). The probands were divided 

into three age groups for further studies; age at diagnosis (AAD): below 5, 5 to 10 and 

above 10 years of age. The gender distribution was 53% boys among the probands and 

56% boys among the siblings. The study was performed according to the Helsinki II 

Declaration and approved by the Danish Ethical Committee. Informed consent was given 

by all participants, their parents or legal guardians.  

 

Antibody Assays 

The ZnT8R pcDNA3.1 plasmid (kindly supplied by John Hutton, Barbara Davis Center for 

Childhood Diabetes, University of Colorado at Denver and Health Sciences Center, 

Aurora, CO) was used to excise the ZnT8R cDNA insert, which was ligated into the pTnT 

high efficiency vector (Promega, Madison, USA). Site directed mutagenesis was carried 

out with the Phusion TM site-directed mutagenesis kit (Finnzymes Oy, Espoo, Finland) to 

substitute the Arg for Trp at position 325. All cDNAs were sequenced. The pThZnT8R and 

pThZnT8W plasmids were subjected to coupled in vitro transcription translation to 

generate 35S-methionine-labeled human recombinant ZnT8 proteins with the TNT® SP6 

Coupled Reticulocyte Lysate System (Promega). Labelled ZnT8 was separated from free 

35S-methionine by gel filtration on Illustra™ NAP-5 Columns (GE Healthcare Bio-Sciences 

AB, Uppsala, Sweden). Incorporated radioactivity for ZnT8R in the pcDNA3.1 vector was 

10±3% (mean+SD) compared to 26±3% for pThZnT8R and 27±2% for pThZnT8W, 

respectively. Autoantibodies were measured in standard radioligand binding assays. 

Antibodies against GAD65 and IA-2A were measured as previously described [23, 24]. 

Antibody positivity for ZnT8R, ZnT8W, GADA and IA-2A was defined as a value above 30 
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U/ml, 58 U/ml, 50 U/ml and 5 U/ml respectively, based on the 99th percentile in an 

independent control material consisting of blood donors from Malmö, Sweden. These 

antibody levels were used to divide individuals into antibody positive and antibody negative 

groups. 

 

Genotyping 

A total of 458 of the diabetic probands and 457 siblings had genomic DNA available and 

were genotyped for rs13266634 using TaqMan Allelic Discrimination assay (Applied 

Biosystems, Foster City, CA, USA) on the 7900HT sequence detection system. All 

genotypes were in Hardy-Weinberg equilibrium. 446 of the diabetic probands were 

genotyped for HLA-DQB1 alleles by PCR using sequence specific primers, time-resolved-

fluorometry [25] and lanthanide-labelled, short allele-specific oligonucleotide probes 

(detecting *0301, *0302, *0602, *0603, *0604, *02 and control) in a solution hybridization 

assay by DELFIA® (PerkinElmer, Turku, Finland).  Probands were divided into three HLA-

DQB1 genotype groups; DQB1*02: representing 02_X/604; DQB1*0302: representing 

302_2/604/X; Moderate and protective: representing 301_2/X; 304_2/X; 603_2/302/X; 

604_301/X; X_X; 602_**. 

 

Insulin Dose-Adjusted HbA1c 

An insulin dose-adjusted HbA1c (IDAA1c) was calculated as actual HbA1c (%) + 4*insulin  

dose U/kg/24h [26] and was used to evaluate residual β-cell function. Only probands with 

values taken less than 1 year after diagnosis were considered for analysis (n=257). An 

IDAA1c below 9% has been demonstrated to correspond to an estimated maximal C-

peptide level above 300 pmol/l [26, 27].  
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Statistical Analyses 

Diabetic probands and siblings were classified as autoantibody positive or negative for 

each of the four autoantibodies tested according to the cut-off levels mentioned. All 

correlations between categorical variables (antibody prevalence, genotypes and AAD 

groups) were investigated using a χ-square test. A non-parametric analysis of variance 

test (Kruskal-Wallis rank sum test or Wilcoxon rank sum test) was used to compare 

autoantibody titers, IDAA1c levels, AAD as a continuous variable and diabetes duration 

between groups. All statistical analyses were performed in R (www.r-project.org). 

 

RESULTS 

We found that 61.2% (n=295) of the diabetic probands were positive for autoantibodies 

against either ZnT8R or ZnT8W compared to only 1.9% (n=9) of the healthy siblings 

(Table 1). These values corresponded to the data for IA-2A and GADA (Table 1). The 

proportion of autoantibody positive probands was raised from 85.3%, when only testing for 

IA-2A and GADA, to 89.6% when including ZnT8A. In the top part of Table 2 positivity for 

the four autoantibodies was correlated to genotypes for rs13266634. We replicated the 

correlation between ZnT8R autoantibodies and carrying the C allele and likewise between 

ZnT8W autoantibodies and the T allele. Positivity for IA-2A and GADA was independent of 

rs13266634 genotypes. Genotypes for rs13266634 were obtained for 283 of the 295 

probands with a positive ZnT8A response. Of these were 66 positive for ZnT8R only, 51 

positive for ZnT8W only and 166 positive for both. When comparing the genotype 

distribution between the ZnT8R-only and the ZnT8W-only groups there was an even 

stronger correlation to the rs13266634 genotype (Table 2, middle part). Among the 59 that 
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carried the CC genotype 58 had a ZnT8R restricted response whereas all 25 carrying the 

TT genotype had a ZnT8W restricted response. In the group that carried the CT genotype 

75.8% (25/33) were ZnT8W restricted. Among the 166 probands that reacted against both 

epitopes 44.0 % carried the CC genotype whereas 49.4% and 6.6% carried the CT and TT 

genotype, respectively (Table 2, bottom part).  

 

Prevalence of ZnT8A Correlate to IA-2A but Not GADA 

A substantial overlap was found between ZnT8A and the two other autoantibodies tested, 

GADA and IA-2A (Figure 1). There was a high correlation between IA-2A and both 

variants of ZnT8A, as 81% of the diabetic individuals that were positive for ZnT8A were 

also positive for IA-2A compared to 43.3% in the ZnT8A negative group (p<2.2e-16, Table 

3). The same trend was found between GADA and ZnT8A, however not significant.  

 

ZnT8R Prevalence and Titers are Higher in Children Diagnosed After 5 Years of Age. 

The median age at diagnosis for the probands was 10 years (range 0-18). Probands were 

divided into three groups: age at diagnosis below 5 years (N=64), between 5 to 10 years 

(N=165) and over 10 years (N=252). We found that ZnT8A and GADA were more frequent 

among probands with an age at diagnosis above 5 years of age compared to those below 

5 years of age (p=0.017 and p=0.0001 respectively, Table 4). However, when the two 

ZnT8A variants were analysed separately, the difference was only significant for the 

ZnT8R variant (Figure 2A and 2B, ZnT8R: p=0.004 and ZnT8W: p=0.12). The same trend 

was found for IA-2A, however not significant (Figure 2C, Table 4). Furthermore, when 

analysing actual antibody titres between age groups we found generally higher titers of all 

four antibodies in children with an age-at-diagnosis above 5 years. This was again most 
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marked and reached statistical significance for ZnT8R and GADA (Figure 3A-D, p=0.002 

and p=0.001 respectively). Different genotypes for rs13266634 did not affect age at 

diagnosis when analysed within the three age groups (p=0.40), or as a continuous variable 

(p=0.42), although there was a trend towards an allele-dosage effect for the C allele and a 

lower mean age at diagnosis.  

 

Higher frequency of HLA-DQB1*0302 correlates to ZnT8R but not ZnT8W 

The majority of the diabetic probands were genotyped for HLA-DQB1 and were found to 

carry high risk genotypes, with the largest group being represented by DQB1*0302 

genotypes (65.6%). ZnT8R positivity correlated to a higher frequency of the DQB1*0302 

genotypes (p=0.016) whereas ZnT8W positivity was found to be independent of HLA-

DQB1 (Table 5, top part). ZnT8R-only responders also correlated to a higher frequency of 

DQB1*0302 genotypes and lower frequency of the moderate and protective genotype 

group when compared to the ZnT8W-only responders (p=0.015 and p=0.020, respectively, 

Table 5, bottom part). As expected IA-2A positivity correlated strongly to a higher 

frequency of the DQB1*0302 genotypes whereas GADA positivity correlated to a higher 

frequency of the DQB1*02 genotypes, which has previously been reported [28] (Table 5, 

top part). 

 

Insulin Dose-Adjusted HbA1c 

We detected a trend towards a higher mean IDAA1c in the CC homozygote carriers of 

rs13266634 compared to the CT and TT genotype carriers, however this did not reach 

statistical significance (p=0.48, Table 6). No difference in diabetes duration was detected 

between the groups but age-at-diagnosis increased with the number of T alleles (p=0.049). 
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The same trend was observed in the full data set, however not significant (p=0.42). The 

presence of ZnT8A did not have an effect on mean IDAA1c (ZnT8R p=0.17 and ZnT8W 

p=0.32).  

 

DISCUSSION 

In this study we have shown that the majority of newly diagnosed children with T1D in our 

Danish cohort carry autoantibodies directed against the new autoantigen ZnT8. We have 

also replicated the strong correlation between autoantibodies specificity for the ZnT8 

Arg325Trp isoforms and the rs13266634 genotype, which has been reported by others 

[10, 11]. Furthermore, we have investigated the relationship between ZnT8A and already 

established autoantibodies and could replicate the high overlap and the correlation 

between ZnT8A and IA-2A, previously reported [10, 12, 29, 30]. 

 

The ZnT8 Arg325Trp antibody specificity determined by the rs13266624 genotype is not 

absolute. However, in this study a larger portion of the ZnT8W only responders carry the 

CT genotype (49%) than has been reported in Caucasians. The study by Wenzlau et al. 

[10], reported a frequency of 28% for the CT genotype in the ZnT8W only group. A part of 

the discrepancy could be the higher minor allele frequency in our study material (0.34 vs. 

0.27) which results in higher frequency of heterozygotes in our population (46.2% vs. 

36.2%). In the group that reacted against both ZnT8 variants (ZnT8R+W), other epitopes 

most likely determine the ZnT8R response in TT homozygous children and ZnT8W 

response in CC homozygous children. 
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Previous studies have reported an increasing prevalence of ZnT8A with increasing age in 

children followed before disease onset [4, 12], as well as with age at diagnosis [4, 10] 

which is in concordance with our data. However, the prevalence pattern seems to be 

highly dependent on which age at diagnosis interval that is studied. Significantly higher 

prevalence and titers for ZnT8A were reported in a cohort diagnosed between 2-17 years 

of age compared to a diagnosis between 15-34 years of age [30]. After disease onset the 

prevalence and titers of ZnT8A decline significantly [30]. A trend for increasing prevalence 

with increasing age at diagnosis for IA-2A and GADA has also been reported previously 

[10], but in this study we observe significant correlations for GADA prevalence as well as 

titers. Our results indicate an age-dependent effect of autoantibody responses in T1D and 

support the measurement of ZnT8A, together with GADA and IA-2A, to be useful as a 

prognostic marker especially in individuals with an age at diagnosis above 5 years.  

 

We and others have been unable to demonstrate a genetic association between 

rs13266634 and the risk of T1D [18-21]. However, ZnT8A positive children that carry the 

homozygous genotypes CC and TT progress faster to T1D than those carrying the CT 

genotype [12], highlighting that the additional risk stratified by ZnT8A can be improved 

further by rs13266634 genotyping in prospective studies. In a German study the 

rs13266634 C allele was associated with an age at diagnosis below 5 years [19]. It was 

proposed that this association could be coupled to a genetic susceptibility to β-cell 

dysfunction leading to an early manifestation of T1D in the presence of autoimmunity. Age 

at diagnosis was not affected by genotype in our cohort which is in accordance with other 

studies [10].  
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Given that rs13266634 changes an amino acid in ZnT8 which is important for insulin 

secretion and has documented effects on type 2 diabetes related traits [13-17], we 

hypothesised that the SNP could have an effect on β-cell function and the rate of β-cell 

destruction in T1D. In the absence of stimulated C-peptide measurements, we used 

IDAA1c as a proxy with values taken less than 1 year after diagnosis. The rs13266634 

genotype had no effect on mean IDAA1c, however a non-significant trend towards a lower 

IDAA1c, and hence a better metabolic control, was found in carriers of the TT genotype. 

The lack of statistical significance in the analysis warrants a more thorough analysis in a 

larger study material, ideally using repeated stimulated C-peptid measurements. The lack 

of a correlation between ZnT8A and IDAA1c could indicate that a possible association 

between rs13266634 genotype and improved metabolic control might be independent of 

autoimmunity. However, it fits poorly with the fact that homozygote carriers that are 

positive for ZnT8A have an increased risk of progressing to T1D [12]. Any proven 

correlation between genotype and metabolic control, would offer a possibility for targeted 

interventions strategies but elucidation of these mechanism requires further studies.  

 

The association between ZnT8R positivity and the HLA-DQB1*0302 genotypes might 

depend on the correlation between ZnT8A and IA-2A, which is strongly associated with the 

*0302 allele, although this does not explain the lack of association for ZnT8W positivity 

with HLA-DQB1. However only speculative, the higher frequency of DQB1*0302 

genotypes in ZnT8R positive children could indicate an interaction between the binding 

specificity of the DQB1*0302 molecule and the Arg325 epitope in ZnT8. The modest p-

values are suggestive and warrant an investigation of this finding in a larger material.  
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In conclusion, our study has further characterised the relationship between autoantibody 

specificity for the ZnT8 Arg325Trp epitopes and rs13266634 genotypes in relation to 

established autoantibodies, age at diagnosis, measures of β-cell function and HLA-DQB1 

genotypes in T1D. Our results confirm that ZnT8 is a major target for autoantibodies at 

disease onset in our Danish T1D cohort of children and adolescents. The rs13266634 

variant in SLC30A8 controls the autoantibody specificity for the ZnT8R and ZnT8W 

isoforms, respectively. However, specific genotypes could not be correlated to an effect on 

residual β-cell function nor age at diagnosis. Children with an age at onset below 5 years 

had significantly lower prevalence and titers of ZnT8A, although the effect was largely 

mediated by the ZnT8R variant when analysed separately. The ZnT8R variant was 

associated with the high risk HLA-DQB1*0302 genotypes whereas ZnT8W was 

independent of HLA-DQB1. These results could help to guide studies focusing on the 

mechanisms by which the immune system recognise and lose self-tolerance for the ZnT8 

Arg325Trp isoforms in T1D.  
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FIGURE LEGENDS 

 

Figure 1. Overlap between the prevalence of ZnT8A, GADA and IA-2A in diabetic 

probands.  
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Figure 2. Autoantibody status correlated to age at diagnosis (AAD). A) ZnT8R B) ZnT8W 

C) GADA and D) IA-2A. Differences between the age groups were evaluated with a χ2-

test.  
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Figure 3. Autoantibody titers correlated to age at diagnosis (AAD). A) ZnT8R B) ZnT8W 

C) GADA and D) IA-2A. Differences between the age groups were evaluated with a 

Kruskal-Wallis rank sum test.  
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TABLES 

 

Table 1. Distribution of autoantibody positive probands and siblings for ZnT8A, IA-2A and 

GADA.  

 
 

 

Probands 

(N=482) 

Siblings

(N=478) 

P-value 

 

    

ZnT8A  

n (%) 

295 (61.2) 9 (1.9) <2.2e-16

IA-2A  

N (%) 

320 (66.4) 10 (2.1) <2.2e-16

GADA  

n (%) 

308 (63.9) 23 (4.8) <2.2e-16

    

 
Antibody positivity was defined as having a value >30 U/ml for the Arg epitope and > 58 U/ml for the Trp 

epitope and > 6 U/ml and > 50 U/ml for IA2A and GADA, respectively. 
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Table 2. rs13266634 genotype distribution for autoantibody positive probands.  

 

rs13266634 

genotype 

CC  

(N=198) 

CT  

(N=210) 

TT 

 (N=50) 

Total 

(N=458) 

P-value 

      

ZnT8R 

n (%) 

131 (66.2) 90 (42.9) 11 (22.0) 232 1.542e-09 

ZnT8W 

n (%) 

74 (37.4) 107 (51.0) 36 (72.0) 217 2.513e-05 

IA-2A 

n (%) 

135 (68.2) 142 (67.6) 33 (66.0) 310 0.9571 

GADA 

n (%) 

137 (69.2) 126 (60.0) 30 (60.0) 293 0.1274 

      

rs13266634 

genotype 

CC 

(N=59) 

CT 

(N=33) 

TT 

(N=25) 

Total 

(N=117) 

P-value 

      

ZnT8R-only  

n (%) 

58 (98.3) 8 (24.2) 0 (0.0) 66  

ZnT8W-only  

n (%) 

1 (1.7) 25 (75.8) 25 (100.0) 51 <2.2e-16 

      

      

ZnT8R+W  

n (%) 

73 (0) 82 (49.0) 11 (6.6) 166  
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Table 3. Test of the correlation between positivity for IA-2A, GADA and ZnT8A in 

probands.  

 
 

 

ZnT8A-pos 

(N=295) 

ZnT8A-neg

(N=187) 

P-value 

 

    

IA-2A-pos  

n (%) 

239 (81.0) 81 (43.3) <2.2e-16

GADA-pos  

n (%) 

198 (67.1) 110 (58.8) 0.065 

    

 
Antibody positivity was defined as having a value >30 U/ml for the Arg epitope and > 58 U/ml for the Trp 

epitope and > 6 U/ml and > 50 U/ml for IA2A and GADA, respectively. 
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Table 4. Age at diagnosis (AAD) correlated to autoantibody positivity in probands. 

 
 AAD < 5 

(N=64) 

AAD 5-10

(N=165) 

AAD > 10 

(N=252) 

Total 

(N=481, 1 NA)

P-value 

 

      

ZnT8A 

n (%) 

29 (45.3) 103 (62.4) 163 (64.7) 295 0.017 

IA2A 

n (%) 

38 (59.4) 111 (67.3) 171 (67.9) 320 0.425 

GADA 

n (%) 

26 (40.6) 109 (66.1) 173 (68.7) 308 0.0001 
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 Table 5. HLA-DQB1 genotype distribution in autoantibody positive probands.  

 
HLA 

genotype  

DQB1*02  

 (N=67) 

DQB1*0302

 (N=292) 

Moderate and

Protective  

(N=87) 

Total 

(N=446)

P-value 

      

ZnT8R 

n (%) 

28 (41.8) 159 (54.5) 34 (39.1) 221 0.01628 

ZnT8W 

n (%) 

28 (41.8) 139 (47.6) 44 (50.6) 211 0.5489 

IA2A 

n (%) 

29 (43.3) 217 (74.3) 51 (58.6) 297 1.613e-06 

GADA 

n (%) 

54 (80.6) 178 (61.0) 49 (56.3) 281 0.003912 

      

HLA 

genotype  

DQB1*02  

 (N=17) 

DQB1*0302

 (N=76) 

Moderate and

Protective  

(N=23) 

Total 

(N=116)

P-value 

      

ZnT8R-only 8 (47.1) 48 (63.2) 7 (30.4) 63  

ZnT8W-only 9 (52.9) 28 (36.8) 16 (69.6) 53 0.018 

      

      

DQB1*02: 02_X/604; DQB1*0302: 302_2/604/X;  

Moderate and protective: 301_2/X; 304_2/X; 603_2/302/X; 604_301/X; X_X; 602_**;
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Table 6. Mean IDAA1c divided by rs13266634 genotypes in probands with values taken 

within 1 year of diagnosis. Mean age at diagnosis and diabetes duration within groups are 

displayed for comparison.  

 
 rs13266634  

 CC CT TT P-value 

     

N (%) 104 (43.0) 116 (47.9) 22  (9.1)  

Mean 

IDAA1c (95% C.I.) 

9.91 

(9.56-10.27)

9.70 

(9.36-10.03)

9.52 

(8.75-10.29)

0.48 

Median 9.87 9.52 9.13  

St. Dev. 1.83 1.89 1.67  

     

Mean diabetes duration 

 (range, years)  

0.58 

(0.08-1.0) 

0.53 

(0.02-0.98) 

0.50 

(0.07-0.97) 

0.27 

Mean AAD 

(range, years) 

8.7 

(1-18) 

9.4 

(1-15) 

10.7 

(2-17) 

0.049 

     

 
Differences between groups are evaluated with a Kruskal-Wallis rank sum test. 

IDAA1c=Insulin-dose adjusted HbA1c, AAD=age at diagnosis  


