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Although human leukocyte antigen (HLA) genotyping based on amplicon, whole
exome sequence (WES), and RNA sequence data has been achieved in recent years, accurate genotyping
from whole genome sequence (WGS) data remains a challenge due to the low depth. We developed a
Bayesian model, called ALPHLARD, that collects reads potentially generated from HLA genes and
accurately determines a pair of HLA types for each of HLA-A, -B, -C, -DPA1, -DPB1, -DQA1l, -DQB1, and

-DRB1 genes at 6-digit resolution. Furthermore, ALPHLARD can detect rare germline variants not
stored in HLA databases and call somatic mutations from paired normal and tumor sequence data. We
illustrate the capability of ALPHLARD using 253 WES data and 25 WGS data from Illumina platforms and

showed its high accuracy, 98.8% for WES data and 98.5% for WGS data at 4-digit resolution. We
applied ALPHLARD to 2834 WGS data of PCAWG and showed somatic mutation landscape of HLA genes.
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