A novel HLA-C*03:04:01:47 allele sequence identified using Pacific Biosciences SMRT sequencing
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The hyperpolymorphic HLA genes are located within the human major histocompatibility complex
found on the short arm of chromosome 6.1 To date, there are 19,586 HLA class | alleles, of which
5,842 are alleles of HLA-C, in the IPD-IMGT/HLA Database (Release 3.40.0, 2020-04-20).2 HLA-C has
3,503 different protein structures, 255 null alleles and 2,084 alleles with only non-coding differences.
Next generation sequencing platforms have allowed extended genomic DNA sequences of HLA class
| and Il genes to be routinely submitted to the IPD-IMGT/HLA Database. Submission of these
extended regions, introns and untranslated regions (UTR), led to the realisation of the abundance of
intronic variation.

The Anthony Nolan Research Institute has used Single Molecule Real-Time (SMRT) DNA sequencing
to show improvements in haematopoietic stem cell transplants (HSCT) outcomes.® HSCT can be used
to treat haematological malignancies. Before transplants the patient undergoes a conditioning
routine to remove malignant cells. Donor stem cells are then engrafted into the patient to
repopulate the patient’s immune system. Finding a donor for a patient involves aiming to match the
DNA sequence for six HLA genes: HLA-A, -B, -C, -DRB1, -DQB1 and -DPB1. Due to inheriting a copy of
each gene from each parent it is known as a 12/12 match. Here at Anthony Nolan we aim for an
ultra-high resolution (UHR) 12/12 match. UHR refers to typing the donor and patient to an allelic
level by sequencing the full length of the gene, 5 to 3" UTR.

Here we describe a novel allele, HLA-C*03:04:01:47, identified in a healthy individual of northern
European ethnicity (AN300334). Full-length amplicons of HLA-A, -B and -C were generated by
polymerase chain reaction (PCR) and then sequenced using Pacific Biosciences’ SMRT technology
(Pacific Biosciences, Menlo Park, California).* Samples were barcoded with unique primer pairs
which allowed multiple samples to be pooled together following amplification. Each sample was
then identified retrospectively using the unique barcode within the sequence generated. Analyses
were completed using in-house software to generate typing results (Anthony Nolan Research
Institute, London, UK). The novel allele sequence was repeated from the PCR stage for in-house
confirmation.

C*03:04:01:47 varies from C*03:04:01:01 by a single nucleotide polymorphism (SNP) within the 3’
UTR at genomic DNA position 2988 T>C (Figure 1). This SNP is not thought to affect primary
structure, expression or function of the protein. The position 2988 is dimorphic with T seen most
frequently.

The extended typing of AN300334 is: HLA-A*01:01:01:01, 31:01:02:01; -C*03:04:01:47, 07:01:01; -
B*08:01:01:01, 40:01:02; -DRB1*03:01:01, 15:01:01; -DQB1*02:01:01, 06:02:01; -DPB1*04:01:01,
04:01:01:01. It is likely that this novel allele is present on the haplotype HLA-
A*31:01:02:01~C*03:04:01:47~B*40:01:02~DRB1*15:01:01~DQB1*06:02:01 by virtue of the second
haplotype being the ancestral AH8.1 haplotype.®



This sequence has been submitted to the European Nucleotide Archive (ENA) and has been assigned
the accession number LR794125. The sequence was then submitted to IPD-IMGT/HLA Database and
named HLA-C*03:04:01:47 by the World Health Organisation Nomenclature Committee for Factors
of the HLA System in April 2020.°
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