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ABSTRACT
The complete genomic sequence of HLA-DRB1*13:97:01 was determined using a PacBio sequencing approach conducted in 
China.

Here, we present the complete genomic sequence of HLA-
DRB1*13:97:01. This sequence was identified in a volunteer 
donor participating in the China Marrow Donor Program. To 
date, a total of 3787 HLA-DRB1 alleles have been identified ac-
cording to the IPD-IMGT/HLA Database Release 3.59 in 2025 
[1], amongst which 526 are classified as DRB1*13 alleles. The 
sequence of the HLA-DRB1*13:97:01 allele was first submit-
ted to the IPD-IMGT/HLA Database in 2009. However, at that 
time it only encompassed exon 2. Here, we report the 13413 bp 
full-length genomic sequence of HLA-DRB1*13:97:01 obtained 
through PacBio sequencing—a third-generation sequencing 
platform. In brief, group-specific amplification was performed 
using primers located in the 5' untranslated (UT) and 3' UT 
regions, followed by Sanger sequencing using generic prim-
ers in both forward and reversed directions by means of cycle 
sequencing [2]. The sequencing results of HLA-DRB1 in this 
sample did not fully match any allele combination. In order 
to determine the reason for this difference, third-generation 
sequencing (Pacific BioSciences) was used. The library was 
added to the sequencing chip and sequenced using a PacBio 
Sequel II high-throughput gene sequencer. The excitation 
wavelength of the instrument could excite the group to emit 
fluorescence, and the fluorescence signal was recorded. 
Subsequently, we used the official PacBio software, Circular 
Consensus Sequencing (CCS), to process the HiFi data. Then 
we partitioned the library based on the presence or absence 

of barcodes. Following this, we conducted backposting, mu-
tation detection, clustering, typing and haplotype verification 
of the results [3]. Finally, the full-length sequence of the HLA-
DRB1*13:97:01 allele was confirmed.

The sequence of the DRB1*13:97:01, a total of 13413 bp in 
length, included all exons and introns, 5′-upstream region and 
3′-downstream region were first reported here. Compared with 
the DRB1*13:02:01:02 allele, the novel DRB1*13:97:01 has four 
nucleotide changes from DRB1*13:02:01:02, one change is at nu-
cleotide 8190 in exon 2 where A- > T (codon AAC- > TAC), re-
sulting in a coding change. Asparagine residue 66 is changed to 
a Tyrosine. The other change is a three nucleotide GAG insertion 
after nucleotide 8467, which is located in intron 2 as shown in 
Figure 1. The complete HLA typing of the donor was as follows: 
HLA-A*03:01:01, 30:01:01; -B*13:02:01, 52:01:01:01; -C*06:02, 
12:02; DRB1*07:01:01, 13:97:01; -DQB1*02:02, 06:04.

The full-length nucleotide sequence of this allele has been sub-
mitted to the GenBank nucleotide sequence database and was 
assigned the accession number PV208186, and to the IPD-
IMGT/HLA Database, the accession number HWS10100606. 
The name HLA-DRB1*13:97:01 was officially assigned by the 
World Health Organisation (WHO) Nomenclature Committee 
for Factors of the HLA System in 2009 [4], the sequence exten-
sion was submitted in February 2024.
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FIGURE 1    |    Alignment of the full-length sequences of the HLA-DRB1*13:02:01:02 and HLA-DRB1*13:97:01 alleles. Dashes indicate identity with 
the DRB1*13:02:01:02 sequence. The nucleotide positions are numbered according to the genomic full-length alignment in the IPD-IMGT/HLA 
Database. The DRB1*13:97:01 allele showed 4 nucleotide changes from the DRB1*13:02:01:02 allele; the first change is at nucleotide 8190 in exon 2, 
and the second is a three-nucleotide GAG insertion after nucleotide 8467.
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FIGURE 1    |     Continued
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FIGURE 1    |     Continued
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FIGURE 1    |     Continued
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FIGURE 1    |     Continued
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