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ABSTRACT
The complete genomic sequence of HLA-DRB1*04:90 was determined using a PacBio sequencing approach conducted in China.

Here, we present the complete genomic sequence of HLA-
DRB1*04:90. This sequence was identified in a volunteer donor 
who took part in the China Marrow Donor Program. As of 
now, based on the IPD-IMGT/HLA Database Release 3.60 up 
to April 2025 [1], a total of 3787 HLA-DRB1 alleles have been 
identified, with 861 of them classified as DRB1*04 alleles. The 
HLA-DRB1*04:90 allele sequence was first submitted to the 
IPD-IMGT/HLA Database in 2010. At that time, it only covered 
exon 2. Now, we report the 14,465-base-pair (bp) full-length ge-
nomic sequence of DRB1*04:90 obtained via PacBio sequencing, 
a third-generation sequencing platform. Briefly, group-specific 
amplification was carried out using primers located in the 5′ 
untranslated (UT) and 3′ UT regions. This was followed by 
Sanger sequencing using generic primers in both the forward 
and reverse directions via cycle sequencing [2]. The HLA-DRB1 
sequencing result in this sample is rare. To verify this result, the 
third-generation sequencing platform (Pacific BioSciences) was 
utilised.

All tests were conducted with the donor's informed consent. 
Genomic DNA was then extracted from peripheral—blood leu-
kocytes in accordance with the manufacturer's instructions for 
DNA isolation kits (Life Technologies), and further molecular 
testing ensued. Briefly, 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 
enabled the group to emit fluorescence, and the fluorescence 

signal was recorded. Subsequently, we utilised the official 
PacBio software, Circular Consensus Sequencing (CCS), to pro-
cess the HiFi data. Next, we partitioned the library according to 
the presence or absence of barcodes. Afterward, we performed 
back posting, mutation detection, clustering, typing, and hap-
lotype verification of the results [3]. Finally, the full-length se-
quence of the HLA-DRB1*04:90 allele was confirmed.

For the first time, the sequence of DRB1*04:90, with a total length 
of 14,465 bp, encompassing all exons, introns, the 5′-upstream 
region, and the 3′-downstream region, is reported herein. When 
compared with DRB1*04:05:01:04, DRB1*04:90 demonstrates 
three nucleotide changes at nucleotide positions 8573, 8574, and 
8575, where T is converted to G, A to T, and C to G. These alter-
ations lead to a coding modification, with the Tyrosine residue 
at position 107 encoded within exon 2 being transformed into a 
Histidine. In contrast to DRB1*04:05:01:04, a nucleotide A is in-
serted at position 5262 in the repetitive sequence region of intron 
1, and the AGAG fragment is absent after the base at nucleotide 
8761 in intron 2, as illustrated in Figure 1. The complete HLA 
typing of the donor is presented as follows: HLA-A*02:01, 02:06; 
-B*35:01:01G, 51:01:01:01; -C*03:03, 14:02; -DRB1*04:90, 11:01; 
-DQB1*03:01, 04:01.

The name DRB1*04:90 has been officially assigned by the WHO 
Nomenclature Committee for Factors of the HLA System in 
April 2010. This follows the agreed policy that, subject to the 
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FIGURE 1    |    Alignment of the full-length sequences of the HLA-DRB1*04:05:01:04 and HLA-DRB1*04:90 alleles. Dashes denote identity with the 
DRB1*04:05:01:04 sequence. The nucleotide positions are numbered in accordance with the full-length genomic sequence alignment in the IPD-
IMGT/HLA Database. The DRB1*04:90 allele exhibits three nucleotide changes from the DRB1*04:05:01:04 allele at nucleotide positions 8573, 8574, 
and 8575, where TAC is altered to GTG. These changes lead to a coding modification, with the Tyrosine residue at position 107 encoded within exon 
2 being converted to a Histidine. When compared to the DRB1*04:05:01:04 allele, the DRB1*04:90 allele has a nucleotide A inserted at position 5262 
in the repetitive sequence region of intron 1. In intron 2, the AGAG fragment is absent after the base at nucleotide 8761.
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FIGURE 1    |     (Continued)
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FIGURE 1    |     (Continued)



5 of 7

Exon2 

Intron2

FIGURE 1    |     (Continued)
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FIGURE 1    |     (Continued)
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conditions stated in the most recent Nomenclature Report, 
names will be assigned to new sequences as they are identified. 
Lists of such new names will be published in the following WHO 
Nomenclature Report [4].

The full-length nucleotide sequence of this allele was submitted 
to the GenBank nucleotide sequence database in January 2025 
and was assigned the accession number PQ811754. It was also 
submitted to the IPD-IMGT/HLA Database, and the assigned 
accession number is HWS10100158.
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