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(https://repository.niddk.nih.gov/studies/t1dgc-special/). GWAS data of the BBJ are available at the NBDC Human Database with the research ID hum0014 (https://
humandbs.biosciencedbc.jp/hum0014-v18). The analysis of UKB GWAS data was conducted via the application number 47821 (https://www.ukbiobank.ac.uk/). The
protein structures of HLA-A, HLA-DR, and HLA-DQ are available on Protein Data Bank entries 2BVP (https://www.rcsb.org/structure/2BVP), 3PDO (https://
www.rcsb.org/structure/3PDO), and 1UVQ (https://www.rcsb.org/structure/1UVQ), respectively.

For the model training and robust benchmarking, we used two different HLA imputation reference panels: (1) our Japanese reference panel of
1,120 individuals (2 were removed after QC), and (2) T1DGC reference panel of 5,225 individuals (103 were removed after QC). This sample
size is considered to be sufficient to obtain reliable accuracy of HLA imputation. Independent Japanese data consisted of 908 individuals. For
trans-ethnic MHC fine-mapping, 62,387 individuals from BBJ and 354,459 individuals from UKB were included.

We excluded 2 (our Japanese panel) and 103 (T1DGC panel) individuals’ data in which sides of some HLA alleles were discordant among
different resolutions after pre-phasing, which are not consistent with diploid genome structure.

For benchmarking our imputation method, we used 10-fold cross-validation (randomly assigned) in constructing Japanese and European
models respectively. The mean of accuracy metrics were used for their representative values. In addition, for Japanese model, we evaluated
its performance when it was applied to an independent dataset.

In 10-fold cross-validation, we randomly split individual data.

The design of our study did not include any clinical interventions, which need consideration of blinding.




