Supplementary Methods

Model structure: 
Original Model: 


where,
·  represents the hazard function at time 
·  represents the baseline hazard function
· ​ represents the effect of “Number of Autoantibodies” based on its level (0, 1, 2, or 3)
·  and  represent the predictive factors GRS and FDR status


Stratified Model: 
If the predictor violating the PH assumption is a categorical variable, the potential problem can be addressed by stratifying the model by the categorical predictor that violates the assumption. 

where, 
·  represents the hazard function at time  for group 
·  represents the baseline hazard function for group 
· ​ represents the effect of “Number of Autoantibodies” based on its level (0, 1, 2, or 3)
· and  represent the predictive factors GRS and FDR status for group 


Recalibrated Model:
Logistic Recalibration adjusts the linear predictors obtained from the stratified model by one consistent effect, , across all levels of “Number of Autoantibodies. The baseline hazard function is updated based on the level of “Number of Autoantibodies”. 

where, 
·  represents the hazard function at time  for group 
·  represents the baseline hazard function for group 
·  is the linear predictor from the stratified model

where,
· ​represents the effect of “Number of Autoantibodies” based on its level (0, 1, 2, or 3)
·  and represent the predictive factors GRS and FDR status for group 



TrialNet Genotyping: 
We imputed 32 non-HLA SNPs with a median R2 of 0.997 (min = 0.858 and max = 0.999) using the TOPMed Imputation Server with the multi-ethnic TOPMed reference panel which includes 97,256 reference samples and > 308 million genetic variants. We also imputed 5 SNPs in the HLA region (rs72848653 (R2 = 0.999), rs9266268 (R2 = 0.999), rs16899379 (R2 = 0.998), rs2524277 (R2 = 0.995), and rs9268500 (R2 = 0.925)) using the Michigan Imputation Server with the high-resolution HLA reference panel spanning five global populations (n = 21,546) based on whole-genome sequencing data.





Statistical Analysis
Landmark Modelling:
We used a landmark modelling approach that considers the information available at a specific age to predict future risk, allowing for scores to be updated when new information is available(9,19). The landmark approach is convenient because it can be applied in longitudinal and cross-sectional studies. Baseline variables for each landmark model were defined as the closest drawing to landmark age but no further than 3 months prior to or after this age. 
Due to differences in cohort selection protocol, landmark models for TrialNet participants aged 7 and younger used the TEDDY-derived stratified model at landmark age 4. All models performed similarly overall (Supplementary Figure 2), with adjacent landmark models exhibiting overlapping calibration curves. However, as the gap between landmark ages increases (e.g., comparing the 1-year and 7-year models), the curves become more distinct, reflecting changes in baseline hazard and the relative weighting of risk factors. For participants older than 7, the model at landmark age 7 was applied.

