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For many years, SBT has been considered the golden standard for high resolution 
HLA typing, however it requires additional testing due to the growing list of 
ambiguities and it is not suitable for a high throughput workflow. NGS based HLA 
typing has proven itself to be a cost-efficient, high throughput method, virtually 
eliminating ambiguities. Holotype HLA (Omixon) is a NGS-based method for HLA 
typing being adopted by HLA laboratories over legacy technologies such as SSO and 
SBT for its increased accuracy, resolution, repeatability and high-throughput nature. 
The workflow is easy-to-follow with minimal hands-on time on manual 
implementation (Figure 1). To ensure reproducibility and repeatability across 
technical staff and to reduce the possibility of human error, all steps of the protocol 
can be automated on liquid handling robots to provide the most reliable results. 	
The lab started validating NGS for HLA typing of HLA-A, -B, -C, -DRB1 and -DQB1 
in donors starting from June 2018 using the Holotype HLA protocol. The aim was to 
type 576 donor samples per week, but to reach these numbers it was necessary to 
develop a stable and straight forward workflow, which we will be presenting here.	
  

Introduction 

Using this semi-automated workflow the lab has successfully typed HLA-A, -B, -C, -
DRB1 and -DQB1 in 7746 donors between June and December 2018, giving up to 4th 
field resolution. The results have shown very little ambiguities on second and third 
field, of which almost all were due to exon 1 polymorphism of the DRB1 locus. Most 
ambiguities were four field based, due to polymorphism in UTR regions or introns 1 
and 5. The complete turnaround-time to type HLA-A, -B, -C, -DRB1 and -DQB1 
starting from long range PCR until typing result in 288 samples, was 4 days, however 
by doing pre-PCR and post-PCR steps in parallel made it feasible to perform two 
times 288 sample runs per week (Figure 4). 	
Even though the DNA concentration and quality of the samples were just checked 
only in few samples, there was an amplification failure rate of only 1-2% per locus. In 
DQB1 typings, were allele dropouts observed in about 5% of the samples, however 
these were most probably due to sample concentration and quality issues. 	
The HLA Twin software was experienced as being user-friendly and easy to interpret 
high volume sample batches. 	
  

The long-range PCR setup of the 5 loci (Figure 2) was automated on the Hamilton 
Starlet Workstation (Figure 3), for distribution of the mastermix and DNA in the 96 
wells plates. The Hamilton Starlet Workstation provides high flexibility due to its 4-tip 
or 8-tip pipetting head and is capable of significantly reducing the hands-on time 
(HoT) for the technologists. Automating the pre-PCR steps of the protocol, enabled 
the lab to perform the library preparation in parallel, which was done manually and 
with use of the PlateMaster pipetting system for easy and accurate pipetting in 96 well 
plates. The limiting step were the 5 long range PCR programs that take 4-6 hours 
each, but performing PCR and library preparation steps in parallel, made it feasible to 
run two times 288 samples a week on the Miseq instrument. Sample analysis was 
triggered automatically on the HLA Twin software as soon as the Miseq run was 
finished and it took 4.5 minutes for the software to analyze five loci of one sample. 	

	
  

Methods 

Results 

HLA typing by NGS is increasingly being implemented by laboratories worldwide 
due to the highly accurate, unambiguous results it produces, almost eliminating the 
need for reflexive testing, and the ability to establish a high throughput environment. 
At the same time, optimizing the workflow and throughput of the technology to 
accommodate an HLA laboratory’s workload to achieve accuracy and reproducibility, 
is equally important.	
  
We have shown that it is easily feasible to type HLA-A, -B, -C, -DRB1 and -DQB1 in 
576 samples every week using NGS, while having only the pre-PCR protocol steps 
automated and performing the post-PCR steps manually. This shows that labs are not 
in need to buy both pre- and post-PCR automation in order to achieve a high 
throughout workflow. After the lab has established this stabile workflow in routine, 
the short term plan is to increase the throughput and including also clinical samples 
based on 11 loci typings. This validation process is currently ongoing.	

Discussion and Conclusion 

FIGURE 1: Holotype HLA workflow 

*Hands-On Time indicated in each step box refers to manual processing. Step 6: Library 
quantification is performed using qPCR for more accuracy. 

FIGURE 2: Longe Range PCR strategy 
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FIGURE 3: Hamilton Starlet Workstation for Pre-PCR setup 

FIGURE 4: Semi automated workflow to type 2x288 samples/5 loci per week 
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