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SUMMARY
HLA typing was performed on 767 unrelated subjects referred
to the EFI-accredited Alp en Tissue Typing and Genetic
Research Laboratory in Istanbul University Istanbul Faculty of
Medicine using Illumina MiSeq Sequencing System. The
subjects were genotyped for the volunteer bone marrow donor
registry. HLA-A, -B, -C typing on next-generation sequencing
data was achieved using Omixon Holotype HLATM assay and
Omixon HLA TwinTM software. Population genetics analyses
were done on Arlequin v.3.5.1.3. Genotype frequencies at all
three classical class I HLA loci were in Hardy-Weinberg
equilibrium (P >= 0.25). Also, when assessed by the inbreeding
coefficient (FIS), observed and expected heterozygosity did not
differ at any loci (P >= 0.40). Ewens-Watterson tests of selective
neutrality tests did not indicate any statistically significant
selection (P = 0.99). The numbers of alleles detected in each
locus were 55, 104, 51 for HLA-A, -B, -C loci, respectively. The
most common three alleles (and their frequencies) at each
locus were A*02:01:01 (0.201), A*24:02:01 (0.145), A*01:01:01
(0.111); B*51:01:01 (0.114), B*35:01:01 (0.081), B*18:01:01
(0.060); and C*04:01:01 (0.175), C*12:03:01 (0.114), C*07:01:01
(0.100). The most common B-C haplotypes (and their frequency
/ D' as LD measure) were: B*35:01:01 - C*04:01:01 (f = 0.072; D'
= 0.864), B*49:01:01 - C*07:01:01 (f =0.043; D' = 0.967),
B*38:01:01 - C*12:03:01 (f = 0.040; D' = 0.965). These B-C
haplotypes most frequently had the following HLA-A alleles as
part of three-locus haplotypes: A*11:01:01, A*23:01:01, and
A*26:01:01, respectively. However, the most common three-
locus haplotype was none of these, but A*03:01:01 - B*07:02:01
- C*07:02:01 (f=0.018). Of the 11 three-locus haplotypes with
more than 0.01 frequency, three were the B-C haplotype
B*35:01:01 - C*04:01:01 with different alleles at HLA-A:
A*11:01:01 - A*24:02:01 - A*03:01:01, suggesting the presence
of a recombinational hotspot between HLA-A and -C on this
particular B-C haplotype. The addition of these high-resolution
HLA class I types in a sample of Turkish population should fill a
gap in global databases.
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INTRODUCTION
HLA molecules are extremely polymorphic, with
thousands of different allelic variants known in
humans. Most HLA alleles show population specificity
and their frequency distributions have been used in
population genetics studies (1). Polymorphism is a
hallmark of the HLA system, with 15 420 different HLA-
A, -B, -C, -DRB1, -DRB3/4/5, -DQA1, -DQB1, -DPA1, -
DPB1 alleles reported to date (release 3.26.0, October
2016) to the IPD-IMGT/HLA website.(4,5)

There is little high-resolution HLA Class I data from
the Turkish population. In this preliminary study, we
present our analysis of three loci (HLA-A, -B, -C) high
resolution data frequencies in a sample of Turkish
population.

SUBJECTS and METHODS
HLA typing was performed on 767 unrelated subjects
referred to the EFI-accredited Alp Sen Tissue Typing
and Genetic Research Laboratory in Istanbul
University Istanbul Faculty of Medicine using Illumina
MiSeq Sequencing System. The subjects were
genotyped for the volunteer bone marrow donor
registry. DNA was extracted from peripheral blood
using Invitrogen Library Builder. Amplifications were
accomplished on ABI Verity thermocycler. We
sequenced at three loci (HLA-A, -B, -C) for alleles
using Omixon’s Holotype HLA on an Illumina Miseq
using the 2x250 bp chemistry. The resulting
sequencing data was analyzed and the HLA allele calls
were assigned using Omixon’s HLA Twin Software.
Haplotype construction and linkage disequilibrium
(LD) analysis was performed on Arlequin 3.5.1.3
(http://cmpg.unibe.ch/software/arlequin35).

We compared the observed allele frequencies in
Turkish populations with other populations on the
IDAWG Global Frequency Map Browser
(http://igdawg.org/software).
We also used IMGT/HLA Allele Ethnicity Tool
(http://www.ebi.ac.uk/ipd/imgt/hla/ethnicity.html) to
examine ethnic-specificity of the common alleles in
Turkish population.

Implementation of high-resolution typing methods
allows for the detection of a significantly wider
spectrum of HLA variations. Examination of the
frequencies of the most common allele in IDAWG
Global Frequency Map Browser showed that the
same alleles were most common in the Balkans and
populations of the Near East suggesting that the
contemporary Turkish population is genetically more
similar to its neighbours as has been suggested
before (1).
This study provided tree loci high-resolution HLA
types in a sample of Turkish population which
should fill the gap in global HLA allele frequency
databases. Our ongoing efforts will increase the
number of samples typed at high-resolution for more
informative results.

The strongest locus LD (by the delta value) was noted
for B:C allele pairs, the most significant being
B*35:01:01-C*04:01:01 (delta = 0.0580; P < 0.0000),
followed by B*49:01:01-C*07:01:01 (delta = 0.0385; P <
0.0000) (Table 1). The statistically most significant
HLA-A and B, B and C, A and C, AB and C, A and CB
allele pairs, in LD (by the p value) were Table 2. Thus,
the strongest LD was among the alleles of the most
common European haplotype (ancestral haplotype
8.1), but it was not the most common haplotype in this
sample of Turkish population.

Figure 3. Global frequencies of HLA alleles most common in the Turkish population.

The top three most common HLA alleles at each locus 
were examined on IMGT/HLA Allele Ethnicity Tool, but 
none showed any ethnic specificity. 


