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a b s t r a c t

Objectives: HLA-C*07:66 is a low-incidence HLA-C allele. The aim of the study is to report the Taiwanese
and mainland Chinese ethnicities of individuals with C*07:66, together with its uniqueness and
polymorphism.
Materials and Methods: A sequence-based typing method was employed to confirm this low-incidence
allele. Polymerase chain reaction was performed to amplify exons 2, 3, and 4 of the HLA-A, HLA-B,
and HLA-C loci and exon 2 of the HLA-DRB1 and HLA-DQB1 loci using group-specific primer sets. The
amplicons were sequenced in both directions using BigDye Terminator Cycle Sequencing Ready Reaction
kit. The blood donors in this study consisted of randomized Taiwanese and mainland Chinese individuals
and family members with the C*07:66 allele.
Results: The DNA sequence of C*07:66 is identical to that of C*07:02:01:01 for exons 2, 3, and 4, except
for residue 688 in exon 4. This nucleotide substitution causes a single amino acid alteration to the protein
sequence of C*07:02:01:01. Confirmation of the DNA and protein sequences of C*07:66 and the Taiwa-
nese and mainland Chinese ethnicities of individuals with this allele were established in this study. One
probable HLA C*07:66-associated HLA haplotype may be deduced from these individuals.
Conclusion: The information on the ethnicity of the C*07:66 allele and the deduced probable HLA
haplotype associated with the low-incidence C*07:66 allele reported in this study may aid in HLA testing
laboratories for reference purposes. In addition, they can be used by stem cell transplant donor search
coordinators to help create, for patients bearing this uncommon HLA allele, strategies for finding
compatible donors using bone marrow donor registries comprising unrelated individuals.
Copyright © 2016, Buddhist Compassion Relief Tzu Chi Foundation. Published by Elsevier Taiwan LLC.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

1. Introduction

New HLA alleles continue to be revealed and the recognition of
HLA low-incidence alleles has enriched our understanding of the
complexity of the HLA system. The major histocompatibility com-
plex (MHC) in humans consists of several gene loci that are located
on the short arm of chromosome 6 at 6p21.3. These loci are clas-
sified into MHC class I, class II, and class III regions. The genes

encoding the HLA alleles are located in the MHC class I and class II
regions. HLA genes are characterized by their extreme allelic
polymorphism as well as their variations and diversity across
different ethnic groups. HLA molecules have been definitively
defined as transplant antigens and have a strong relevance when
performing tissue transplantation. The molecular similarity of
these molecules between donors and recipients is considered to be
a predictive factor for graft survival and graft versus host disease. It
is imperative to precisely characterize any unknown and low-
incidence alleles encountered during routine HLA typing practice.
To facilitate successful and comprehensive unrelated bone marrow
hematopoietic stem cell donor search when patients are in need of
hematopoietic stem cell transplantation, persistent efforts are
needed to resolve unidentified, ambiguous, or low-incidence alleles
to offer optimal HLA matching and donor selection.
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The nucleotide sequence of HLA-C*07:66, which was initially
detected in a Chinese individual with Han ethnicity, was first sub-
mitted to GenBank (accession number FJ629179) and the IMGT/HLA
Database (submission number HWS10005968) in 2009, and the
name HLA-C*07:66 was officially assigned by the World Health
Organization HLA Nomenclature Committee [1]. A family study
indicated that C*07:66 segregated as A*24:02- C*07:66-B*40:01-
DRB1*12:02 haplotype [2]. Here we report the Taiwanese and
mainland Chinese ethnicities of individuals bearing C*07:66 and
the deduced probable HLA haplotypes found to be associated with
C*07:66 based on HLA-A, HLA-B, HLA-C, and HLA-DRB1 alleles
commonly shared across our randomized unrelated donors and
family members with the C*07:66 allele. We further speculate that
the deduced plausible HLA haplotypes associated with C*07:66 are
restricted to individuals who are members of the Chinese or
Taiwanese ethnic groups. In addition, through four family studies,
we found that DRB1*12:02, present in the haplotype A*24:02-
C*07:66-B*40:01-DRB1*12:02, is associated with DQB1*03:01.

2. Materials and Methods

Peripheral whole blood samples from a range of Taiwanese and
Chinese ethnicity individuals were collected in acid citrate dextrose
anticoagulant. A formal written consent was obtained from all the
donors prior to blood collection. Whole blood samples with the
anticoagulant were stored at e80�C until use. Peripheral blood
genomic DNA was extracted using QIAamp DNA Blood Mini kits
(Qiagen, Hilden, Germany), according to the manufacturer’s in-
structions. The DNA obtained was subjected to HLA genotyping for
the HLA-A, HLA-B, HLA-C, HLA-DRB1, and HLA-DQB1 loci using
commercial polymerase chain reaction sequencing-based typing kits

(Secore A/B/C/DRB1/DQB1 Locus Sequencing kits, Life Technologies,
Brown Deer, WI, USA). High-resolution allelic sequencing was per-
formed, as previously described [3e8]. Two sets of primer sequences
were used. These were firstly B-CG: M13-BIN1-CGG (sense):
TGTAAAACGACGGCCAGTCGGGGGCGCAGGACCCGG and P30 exon 5B
(anti-sense): GCTCCGATGACCACAACTGCT and secondly B-TA: M13-
BIN1-TGA (sense): TGTAAAACGACGGCCAGTGGCGGGGGCGCAG-
GACCTGA and P30exon 5B (anti-sense): GCTCCGATGACCACAACTGCT.
The amplicons were subsequently sequenced in both directions us-
ing a BigDye Terminator Cycle Sequencing Ready Reaction kit
(Applied Biosystems, Foster City, CA, USA) by following the manu-
facturer's instructions.

Determination of the deduced C*07:66-associated probable HLA
haplotype in this study was performed by looking at the commonly
shared HLA typing of the donors bearing C*07:66 across a sample of
the randomized unrelated donors and family members. Where
applicable, haplotype deduction based on HLA allelic homozygos-
ity, as described previously, was employed [9,10].

3. Results

In this study, the oriental ethnicity of individuals with C*07:66
was identified. In addition, the study by Deng et al [2] is confirmed,
which reported that the DNA sequence of C*07:66 is identical to
that of C*07:02:01:01 in exons 2, 3, and 4 except for residue 688 (at
codon 206; CTG->ATG) in exon 4 where cysteine (C) of
C*07:02:01:01 is substituted by alanine (A) in C*07:66 (Fig. 1). This
nucleotide replacement leads to an amino acid exchange wherein
leucine (L) of C*07:02:01:01 is changed to methionine (M) in
C*07:66 (Fig. 2).

Fig. 1. The DNA sequence of C*07:66 is identical to C*07:02:01:01 in exons 2, 3 and 4 except for residue 688 (at codon 206; underlined) in exon 4 where C of C*07:02:01:01 is
substituted by A (shaded) in C*07:66. Exons 2, 3 and 4 are separated by pipes (j) between nucleotides 343 and 344 and 619 and 620 respectively. Dashes indicate nucleotide identity
with C*07:02:01:01.
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