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Full-length sequencing of HLA-DRB4*01:14 showed the same splice site mutation

as in HLA-DRB4*01:03:01:02N.

Non-expressed (null) HLA-alleles are clinically relevant in a
transplantation setting, as they may lead to a missing antigen
in either patient or donor.1 If the null allele is only present in
the donor, this comprises a mismatch in graft versus host
vector, however, if it is only present in the patient the mis-
match vector is in host versus graft direction only.2 Null
alleles are mostly caused by polymorphisms preventing a
translation of the coding sequence into a mature protein. In
the Immuno Polymorphism Database - IMunoGeneTics
Database release 3.37.0 (July 10, 2019), a total of 1043
alleles (4.3%) are listed with the suffix “N” indicating their
null status. Most of them are alleles of HLA-class I genes
(HLA-A n = 286, 27.4%; HLA-C n = 236, 22.6%, HLA-B
n = 232, 22.2%). The most frequent cause of null Alleles are
point mutations, which may lead to a premature stop, an
alteration of a splicing site or because of the exchange of
structurally important amino acids (n = 595, 57.3%). Dele-
tions and insertions are observed in n = 298 (28.7%) and
n = 146 (14.1%) of the cases, respectively. They usually lead
to a frameshift, resulting in a premature stop codon. Most of
the known null-alleles mutations are located within exons
2 and 3 (n = 513, 49.2% and n = 372, 35.7%, respectively).
In the IPD-IMGT/HLA Database 3.37.0, intron variations
were described only in 12 alleles as the cause of a null allele.
Of these, 10 are caused by a splice site mutation. The most
frequently occurring null-allele in Caucasian populations is
caused by such a splice site mutation. Among South German
volunteer stem cell donors HLA-DRB4*01:03:01:02N
occurs with an allele frequency of 0.036 and is characterized

by a splice site mutation in the acceptor splice site at the 30

end of the first intron (AG > AA), leading to a transcript that
is larger than that of the common DRB4 molecule, and
which is not processed into a functional HLA-molecule.3

Most of the null alleles are observed at a very low fre-
quency. There are currently 22 null alleles listed among the
common or well-documented alleles in the common and
well documented (CWD) 2.0.0 list, and national marrow
donor program confirmatory typing requirements demand
that the presence of such alleles is excluded if these are
involved within ambiguous HLA-A, -B, -C or -DRB1 typing
results.4 A summary about the CWD null alleles is given in
Table 1. HLA-DRB4*01:14 is characterized by an A > G
exchange at nucleotide 235 within exon 2, leading to a
TAC > TGC (Y > C) change at codon 83 when compared
to HLA-DRB4*01:03:01:01.5,6 We determined the fre-
quency of HLA-DRB4*01:14 in a cohort of South German
volunteer stem cell donors with a frequency of 0.0001,
equaling to about 1 in 10 000 individuals. According to this
frequency estimation, HLA-DRB4*01:14 could be consid-
ered as well documented. However, it is currently not listed in
the CWD 2.0.0 catalog. We observed 10 samples with HLA-
DRB4*01:14 between 2015 and 2019. In all these samples, the
same splice site mutation at the last base of intron 1 was
detected. Full-length sequencing using Sanger and Illumina
next-generation sequencing (NGS) technique of two of these
samples showed identical sequence to HLA-
DRB1*01:03:01:02 N except for position nt 235 in exon 2. The
full-length sequence of HLA-DRB4*01:14 was deposited in

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original
work is properly cited.
© 2019 The Authors. HLA: Immune Response Genetics published by John Wiley & Sons Ltd

HLA. 2020;95:45–91. wileyonlinelibrary.com/journal/tan 73

NEW ALLELE ALERTS 73



GenBank under the entry MN229002 and submitted to the WHO
Nomenclature Committee for Factors of the HLA System. HLA-
DRB4*01:14 is a non-expressed variant and was renamed in
August 2019 as HLA-DRB4*01:14 N. Our data suggest that this
allele is more frequent than previously anticipated and therefore
would need to be classified as “well documented”. In unrelated
stem cell transplantation presence of such a null allele in either
patient or donor may lead to graft versus host disease and could
thus be clinically relevant in certain instances.
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TABLE 1 Frequency of CWD HLA-null alleles

Allele Polymorphism Localization CWD 2.0.0 Frequency

A*01:04N 627-628insC Exon 4 WD 4.44E-6

A*02:53N 322-324TAC > TAG Exon 2 C <3.19E-7

A*03:21N 627-628insC Exon 4 WD 1.01E-6

A*24:09N 742-744CAG > TAG Exon 4 WD 7.10E-6

A*24:11N 627-628insC Exon 4 WD 2.50E-6

A*24:90N 418-420GAC > TAG,
418-420GAC > TAA

Exon 3 WD <3.19E-7

A*68:11N 46delG Exon 1 WD <3.19E-7

B*15:01:01:02N g175-184delCGGGTCTCAG Intron 1 WD <3.10E-7

B*37:03N 337-339GAG > TAG Exon 2 WD 1.26E-6

B*40:22N 244-246GAG > TAG Exon 2 WD <3.10E-7

B*44:23N 493-495CAG > TAG Exon 3 WD <3.10E-7

B*51:11N 627-628insC Exon 4 WD 1.05E-5

C*04:09N 1095delA Exon 7 C 5.75E-5

C*05:07N 352-353delAC Exon 3 WD 3.26E-6

C*07:104N 424-426TAC > TAA Exon 3 WD <3.54E-7

C*07:32N 560-561insCGCAGAT Exon 3 WD 5.27E-6

C*07:61N 280-282CAG > TAG Exon 2 WD <3.54E-7

DRB4*01:03:01:02N c.101-1G > A Intron 1 C 0.036

DRB4*02:01N 155-165delGGGTGCGGTTG Exon 2 C <2.68E-5

DRB4*03:01N c.(1-?)-(370 +?)del Exon 1-Exon 2 WD 1.88E-4

DRB5*01:08N 572-590delAAACAGT
TCCTCGGAGTGG
573-591delAACAGTTC
CTCGGAGTGGA

Exon 3 C 1.34E-4

DRB5*01:10N 326- 327delGA Exon 2 WD 2.42E-4

Note: Frequencies for HLA-A,B, from Eberhard et al HLA 2018,5 for DRB4 and DRB5 unpublished data from the authors.

74 NEW ALLELE ALERTS



4. Mack SJ, Cano P, Hollenbach JA, et al. Common and well-
documented HLA alleles: 2012 update to the CWD catalogue. Tissue
Antigens. 2013;81:194-203.

5. Eberhard HP, Schmidt AH, Mytilineos J, Fleischhauer K, Muller CR.
Common and well-documented HLA alleles of German stem cell
donors by haplotype frequency estimation. HLA. 2018;92:206-214.

6. Sanchez-Mazas A, Nunes JM, Middleton D, et al. Common and
well-documented HLA alleles over all of Europe and within
European sub-regions: a catalogue from the European Federation
for Immunogenetics. HLA. 2017;89:104-113.

How to cite this article: Fuerst D, Tsamadou C,
Gowdavally S, Schrezenmeier H, Mytilineos J.
HLA-DRB4*01:14 is a null allele, and renamed
HLA-DRB4*01:14N. HLA. 2020;95:73–75. https://
doi.org/10.1111/tan.13701

Characterization of two novel HLA-DQA1*05:05:01 variants,
identified in Brazilian individuals

Romulo Vianna | Danielle Secco | Angela Santos | Luís Cristóv~ao Porto

Laboratório de Histocompatibilidade e
Criopreservaç~ao, Universidade do Estado do
Rio de Janeiro, Rio de Janeiro, Brazil

Correspondence
Romulo Vianna, Laboratório de
Histocompatibilidade e Criopreservaç~ao,
Universidade do Estado do Rio de Janeiro,
Avenida Marechal Rondon 381, 20 950-003,
Rio de Janeiro, Brazil.
Email: romulovianna2@gmail.com

Characterization of two novelHLA-DQA1*05:05:01 variants,HLA-DQA1*05:05:01:22
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The number of HLA alleles within the IPD-IMGT/HLA
Database (www.ebi.ac.uk/ipd/imgt/hla) continues to grow, with
data from August 2019 indicating that 49 HLA-DQA1*05
alleles have been identified.1 In Brazil, the antigen frequency
for the HLA-DQA1*05 allele is 34.1%.2 In this article, we
describe the full sequence of two HLA-DQA1*05:05:01 variants,
now named HLA-DQA1*05:05:01:22 and -DQA1*05:05:01:23,
identified in two Brazilian female bone marrow donors, which
were identified using the next-generation sequencing (NGS)
typing method. The sequences of the novel alleles have been
submitted to GenBank with accession numbers MN153782 and
MN208447, respectively, and to the IPD-IMGT/HLA Database
with submission numbers HWS10055643 and HWS10055911,
respectively. The names HLA-DQA1*05:05:01:22 and
-DQA1*05:05:01:23 have been officially assigned by the World
Health Organization (WHO) Nomenclature Committee in July
and August 2019. This follows the agreed policy that, subject to
the conditions stated in the most recent Nomenclature Report,3

names will be assigned to new sequences as they are identified.
Lists of such new names will be published in the followingWHO
Nomenclature Report.

Two samples of peripheral blood were collected into
blood tubes containing EDTA (ethylenediaminetetraacetic
acid). Genomic DNA was isolated using Biopur Kit Mini
Spin Plus (Biopur; Biometrix; Curitiba, Brazil). The vari-
ants were detected by a commercial next-generation
sequencing-based HLA typing kit (Holotype HLA NGS
Assay; Omixon Inc.; Budapest, Hungary) on the Illumina
HiSeq 2500 sequencer (Illumina, Inc.; San Diego, Califor-
nia). Data analysis was initially performed via Omixon HLA
Twin v3.1.3 (Omixon, Inc.) software allowing for fully
phased consensus sequence analysis with full locus coverage
and detection of novel sequence polymorphism. For an inde-
pendent and confirmatory data analysis, a second collaborator
was assigned and also obtained fully phased alleles, full locus
coverage and the same novel positions, using the TypeStream
Visual v1.3.0 (One Lambda, Inc.; Canoga Park, California)
software.

HLA-DQA1*05:05:01:22 has one substitution at position
−145 in 50UTR from G to A when compared to the closely
related -DQA1*05:05:01:01 allele. Nucleotide numbering is
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