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ABSTRACT
Genomic full-length sequence of HLA-DRB1*03:19 was identified in a Chinese individual by PacBio sequencing.

The HLA complex, around 4 million bases in length, is located 
on chromosome 6, 6p21.3. The HLA genes within this region are 
known to be highly variable [1]. There are currently 41,003 HLA 
and related alleles described by the HLA nomenclature and in-
cluded in the IPD-IMGT/HLA Database [2]. Up to December 
2024, 3787 HLA-DRB1 alleles have been identified and included 
in the IPD-IMGT/HLA Database (http://​www.​ebi.​ac.​uk/​imgt/​
hla/​). HLA-DRB1*03:01 is well expressed in the Chinese popula-
tion, and the allele frequency is 3.69% [3]. The HLA-DRB1*03:19 
allele was first identified in July 2016 but only contained the se-
quences of exon 2 and exon 3.

Here we report the full-length sequence of the HLA-DRB1*03:19 
allele, which was identified during HLA typing of a Chinese 
bone marrow donor using PacBio sequencing, a third-generation 
sequencing platform. The test has been done with the donor's 
informed consent. The variant was initially recognised by 
high-resolution HLA-typing technique with SBT kit (Genome 
Diagnostics BV, Utrecht, The Netherlands). Genomic DNA was 
extracted from peripheral-blood leukocytes according to the man-
ufacturer's instructions for DNA isolation kits (Life Technologies), 
and further molecular testing was performed. In brief, group-
specific amplification was performed using primers located in 
the 5′untranslated (UT) and 3′UT regions, followed by Sanger se-
quencing using generic primers in both forward and reverse direc-
tions by means of cycle sequencing [4]. The sequencing results of 

HLA-DRB1 in this sample did not fully match any allele combina-
tion. In order to determine the reason for this difference, the 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 wave-
length of the instrument could excite the group to emit fluores-
cence, 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, mutation detection, clustering, typing, 
and haplotype verification of the results [5]. Finally, the full-length 
sequence of the HLA-DRB1*03:19 allele was confirmed.

The genomic full-length sequence of the HLA-DRB1*03:19 
included all exons and introns, a total of 13,383 bp in length. 
The overlapping nucleotide sequence was found to be concor-
dant with the available HLA-DRB1*03:19 sequence in the IPD-
IMGT/HLA Database. The sequence of the 5′-upstream region, 
all introns, and exons 1, 4, 5, and 6 of HLA-DRB1*03:19 was 
first reported here. Compared with HLA-DRB1*03:01:01:03, 
the novel HLA-DRB1*03:19 has 2 nucleotide changes from 
DRB1*03:01:01:03; the first change is a T missing at nucle-
otide 2686 in intron 1, and the second at nucleotide 8280 in 
exon 2, where C>A (codon CTC>ATC) resulting in a coding 
change: residue 96 Leucine is changed to Isoleucine. (Figure 1). 
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FIGURE 1    |    Sequence alignment of the full length of DRB1*03:01:01:03 and DRB1*03:19 alleles. Dashes indicate identity with the DRB1*03:01:01:03 
sequence. The pipes indicate the exon and intron boundaries. The nucleotide positions are numbered according to the genomic full-length alignment 
in the IPD-IMGT/HLA Database. Allele DRB1*03:19 showed 2 nucleotide changes from DRB1*03:01:01:03; the first change is a T missing at nucleo-
tide 2686 in intron 1, and the second at nucleotide 8280 in exon 2 where C>A.
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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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The complete HLA typing of the donor is as follows: HLA-
A*02:06:01, 24:02:01:01; -B*13:02:01, 39:01:01:01; -C*03:04, 
06:02; -DQB1*02:01, 03:01; -DRB1*03:19, 11:01.

The sequence data has been submitted to GenBank and the IPD-
IMGT/HLA Database (PQ811753-HWS10100124); the name was 
officially assigned by the World Health Organisation (WHO) 
Nomenclature Committee for Factors of the HLA System. This 
follows the agreed policy that, subject to the conditions stated 
in the most recent Nomenclature Report [6], names will be as-
signed to new sequences as they areidentified.
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