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ABSTRACT
The complete genomic sequence of HLA-DQB1*06:47 was determined using a PacBio sequencing approach conducted in China.

We present the first complete genomic sequencing of the HLA-
DQB106:47 allele, identified in a regular platelet donor from 
Qingdao, Shandong Province. The full HLA typing profile of 
this individual was shown to be: HLA-A*02:01, 11:01; -B*35:01, 
48:01; -C*08:01:01, 15:02; -DRB1*14:05, 15:01:01; -DQB1*05:03, 
06:47. The HLA system, recognised as the most polymorphic 
in the human genome, currently consists of 2858 identified 
HLA-DQB1 alleles, according to the IPD-IMGT/HLA Database 
Release 3.60 (April 9, 2025) [1]. The HLA-DQB1*06:47 allele 
was officially named by the WHO Nomenclature Committee 
for Factors of the HLA System in December 2011. Here, we 
report the 7026 base pair full-length genomic sequence of 
HLA-DQB1*06:47, obtained using PacBio sequencing, a third-
generation sequencing platform. This test was performed with 
the donor's informed consent.

The variant was initially identified by high-resolution HLA typ-
ing using the SBT kit (Genome Diagnostics BV, Utrecht, The 
Netherlands). Genomic DNA was extracted from peripheral 
blood leukocytes following the manufacturer's instructions for 
DNA isolation kits (Life Technologies), and subsequent molecu-
lar testing was conducted. Briefly, group-specific amplification 
was performed using primers targeting the 5′ untranslated (UT) 
and 3′ UT regions. This was followed by Sanger sequencing with 
generic primers in both forward and reverse directions using 
cycle sequencing [2].

The sequencing results for HLA-DQB1 in this sample did not 
match any known allele combination. To investigate the cause 
of this discrepancy, third-generation sequencing (PacBio) was 
utilised. The sequencing library was loaded onto a chip and se-
quenced using the PacBio Sequel II high-throughput gene se-
quencer. The instrument's excitation wavelength prompted the 
group to emit fluorescence, which was recorded as a fluores-
cence signal. The resulting data were processed using PacBio's 
official software, Circular Consensus Sequencing (CCS), to 
generate HiFi data. Barcodes were then applied, followed by 
backposting, mutation detection, clustering, typing, and hap-
lotype verification of the results [3]. Finally, the full-length se-
quence of the HLA-DQB1*06:47 allele was confirmed.

The full-length sequence of the HLA-DQB1*06:47 allele, total-
ing 7026 base pairs, includes all exons, introns, as well as the 
5′-upstream and 3′-downstream regions, which are reported 
here for the first time. When compared to the DQB1*06:02:01:01 
allele, the novel DQB1*06:47 exhibits a single nucleotide change 
at position 4598 in exon 3, where C is replaced by A (codon 
CAC → CAA), as shown in Figure  1. This non-synonymous 
change results in the substitution of Histidine at position 206 
with Glutamine.

The complete nucleotide sequence of this allele has been sub-
mitted to the GenBank nucleotide sequence database under 
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FIGURE 1    |    Alignment of full-length sequences of the DQB1*06:02:01:01 and DQB1*06:47 alleles. Dashes indicate identity with the DQB1*06:02:01:01 
sequence. The pipes indicate the exon and intron boundaries. The single nucleotide change between DQB1*06:02:01:01 and DQB1*06:47 at position 
4598 in exon 3 is shown. The nucleotide positions are numbered according to the genomic full-length alignment in the IPD-IMGT/HLA Database.
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FIGURE 1    |     (Continued)
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accession number PQ790246, and to the IPD-IMGT/HLA 
Database under accession number HWS10100052. The name 
HLA-DQB1*06:47 was officially assigned by the World Health 
Organisation (WHO) Nomenclature Committee for Factors of 
the HLA System in 2011 [4], with the sequence extension sub-
mitted in December 2024.
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