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For many years, SBT has been the golden standard for high resolution HLA typing in the 
transplant laboratory. With SBT, the number of ambiguities was lower when compared to the 
low resolution techniques and it could provide a more accurate match between patients and 
donors in HSCT. Nevertheless, SBT mainly focused on the exons encoding for the peptide 
binding domain, while later it became clear that also many polymorphic positions reside in the 
other exons, ultimately increasing the number of ambiguities resulting from the SBT approach. 
An NGS based workflow together with corresponding analysis software package could 
overcome this issue since it is able to target all coding and non-coding regions of the gene. We 
implemented an NGS based workflow for the full length typing of HLA-A, B, C, DRB1 and 
DQB1 using Holotype HLA by Omixon and NGSgo by Gendx. We will focus here on the results 
provided by the Holotype HLA workflow and will discuss the novel alleles we discovered using 
this method.	
 	

Introduction 

All steps of the Holotype HLA workflow (Figure 1) were performed manually in runs per 96 
samples over a three day period, to obtain the full length sequences of  HLA-A, B, C and DQB1, 
and key region sequences of DRB1 (Figure 2). Three 96 sample libraries were pooled to use the 
maximum capacity of a Miseq run. We started typing 288 samples (1 run) per week, however 
after establishing a stabile workflow and having the availability of multiple technicians, we were 
able to increase the numbers to 576 samples (2 runs) per week. Analysis was done using HLA 
Twin software, which provided up to 4 field typing. Over the year 2018, we charted the 
identified exon novelties and studied their nature as being non-synonymous or synonymous, 
and whether located in or outside the key exon regions.	

Methods 
FIGURE 5: Number of synonymous/non-synonymous SNP’s in and outside 
key exons 

FIGURE 1: NGS workflow 

In 2018, we managed to type HLA-A, -B, -C, -DRB1 and -DQB1 in 10541 samples giving us up to 
4 field typings for each locus. As Holotype HLA uses a long range PCR targeted against all exons 
and introns of HLA-A, -B, -C, and -DQB1, and the key regions from intron 1 until intron 4 of 
DRB1, many novel alleles were identified, both exonic as well as intronic. In this poster we will 
focus on the exon novelties only. A total of 54 new alleles could be detected based on SNP’s 
located in any of the exons, 6 of these novel alleles were identified in multiple samples, of which 
5 were based on SNP’s in the exons other than the key exons (Figure 3). Most novelties were 
located in HLA-B and the least in HLA-DRB1 (Figure 4). More than 50% of all new alleles were 
identified based on exonic polymorphism outside the key exons, with most of these 
polymorphisms being non-synonymous (Figure 5). 	

Results 

FIGURE 4: Number of new alleles per loci 

We have shown that it is feasible to manually type HLA-A, -B, -C, -DRB1 and -DQB1 in 576 
samples every week using the Holotype HLA workflow, providing ultra high resolution typings, 
and that this made it possible to identify many novel alleles in all loci. Up until now, it has been 
the understanding that the exons encoding for the peptide binding region (key exons) are clinical 
relevant and there was no need to sequence the other exons. Having said this, the previous 
methods also did not allow the lab to easily sequence all exons and introns as NGS does. Our 
results show that most new alleles are actually based on polymorphism located in the exons 
other than the key exons, of which most have a difference in the protein. Whether these 
polymorphism could affect transplant outcome is not known yet. However, recent findings did 
show that matching based on NGS typing results provide a better overall survival in unrelated 
HSCT patients, underlining the importance to investigate also the SNP’s located outside the 
peptide binding groove of the HLA molecule.	
In conclusion, this full length NGS technique does not only improve the matching grade between 
patient and donor, but also allows us to study the potential effect the polymorphisms outside the 
key exons might or might not have on patient outcome.	

Discussion and Conclusion 

FIGURE 2: Longe Range PCR strategy 

Locus Number of novel alleles 

A 11 

B 19 

C 10 

DRB1 5 

DQB1 9 

Location of SNP synonymous non-synonymous  

Exon 2/3 class I or exon 2 
class II 6 18 

Other exons 6 24 
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FIGURE 3: New alleles identified in multiple samples 

Best matched allele Type Region 
Non-
synonymous 

Number of 
samples 

DQB1*03:01:01 SNP exon 4 no 4 

C*04:01:01:06 SNP exon 4 yes 3 

DQB1*06:03:01:01 SNP exon 4 yes 2 

DRB1*12:01:01 SNP exon 3 no 3 

A*11:01:01:01 SNP exon 2 yes 2 

B*07:02:01:01 SNP exon 1 yes 2 


