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Natural killer (NK) cells are essential in innate immunity
and determine the outcome of antigen-specific responses. NK
cell function based on the complex interactions mediated by
membrane-bound and soluble gene products. NK cell activity
is genetically modulated by differential expression of inhibi-
tory and activating killer cell immunoglobulin-like receptors
(KIR) that recognize HLA class I molecules. The high level of
polymorphism of KIR genes together with their functional re-
lation with HLA class I molecules suggest selection pressure
driven by exposure to a wide variety of diseases. Indeed, long
established KIR-HLA association has been revealed with HIV
infection, hepatitis C infection, human papilloma virus (HPV)
induced cervical cancer, psoriatic arthritis and type 1 diabetes.
With the recent advancement of next generation sequencing
(NGS) technology, KIR can now be characterized to high res-
olution including KIR copy number (CP), KIR A&B haplo-
types and KIR allele. NGS based KIR typing remains a costly
and laborious method to determine KIR types from a large co-

hort of individuals. Thus, we developed a new methodology
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named KIBAG (KIR Genotype Imputation with Attribute
Bagging) which enable a rapid and inexpensive way to deter-
mine KIR typing from GWAS dataset. KIR typing of 726 Jap-
anese individuals were performed using Scisco Genetics KIR
typing kit and Miseq sequencing system. SNP information of
these samples were determined using Affymetrix Axiom Ja-
ponica V1 and Japonica V2. Internal validation and external
validation of KIR CP imputation were performed and an aver-
age accuracy of 97.9% and 95.7% were obtained respectively
across 16 KIR genes. KIR with >3 copies remains the most
difficulties to impute due to the insufficiency of 3 copies car-
rying individual in the reference. Re-examination of GWAS
with HLA class I associations or GWAS with SNP peaks in
KIR region may reveal novel HLA-KIR associations. This
work is part of the project of HKIMP.net (HLA & KIR Impu-
tation Network) with the aim of providing population specific
HLA & KIR imputation system to research community. KIR
imputation system for a wide range of populations is currently

undergoing.
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