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Illumina has recently introduced the newest member of its sequencing fleet – the iSeq 100 (Fig. 1). It is the 
smallest sequencing instrument delivering Illumina’s NGS technology to the low-throughput laboratories.	
The iSeq sequencer is bringing an innovative CMOS chip combined with one-channel SBS chemistry (Fig. 2)  
as well as new patterned flow cells. Clustering and sequencing take place in the nanowells on the flow cell 
surface with direct alignment of single clusters over each photodiode (pixel). The CMOS sensor is embedded 
in the consumable and brings a simple and fast detection method. 	
An important feature is the simplicity that the iSeq offers. Similar to other NGS instruments, the iSeq uses a  
pre-filled cartridge and a flow cell where the sequencing reactions take place (Fig. 3). Complicated and lengthy 
installations and calibration is not required, nor are pre- or post-run washes. A point of difference to the other 
systems is that the library does not need to be denatured before loading it on the iSeq cartridge because this 
step is performed in the sequencer itself. Lastly, the dimensions and price of the instrument make it an 
attractive solution for low throughput laboratories performing HLA typing in small volumes, or ones that are 
interested only in HLA-associated disease diagnosis using NGS.	
Omixon’s Holotype HLA is a commercially available HLA typing kit for analysis of up to 11 loci that can be 
used on multiple NGS sequencing instruments by Illumina.	
The aforementioned features of the iSeq 100 led us to the evaluation of Holotype HLA on this instrument. 	
  

Introduction 

Run time, data output and sample capacity are some of the key factors when considering any NGS sequencing 
instrument. In graph 1 three different Illumina sequencing platforms are compared for the aforementioned 
criteria. The iSeq run time is identical to the other instruments and, notably, it can accommodate a comparable 
number of samples as the MiSeq on 300-cycle Micro flow cell.	
Since different laboratories have different requirements in terms of the number of loci they routinely process, it 
is of interest to estimate the instrument’s capacity when using any of the 3 available Holotype HLA kit 
configurations (for 5, 7 or 11 loci). Table 3 shows the sample capacity of the iSeq 100 (300-cycle chemistry) 
when using the different Holotype HLA kit configurations based on the theoretical data output but as we 
showed the real data output is higher so we expect that the sample capacity is higher in reality. 	
Finally, one of the most important factors of the evaluation is the sequencing cost (Graph 2). Although the 
sequencing cost per sample is highest for the iSeq, the initial capital investment requirement is about $20,000 
for the instrument itself. This is considerably lower than the other Illumina sequencing platforms.  
It’s noteworthy that the iSeq 100 does not require regular maintenance in the same manner that other complex 
instrumentation does, so there is an additional cost and time saving in maintenance reagents that are often 
needed for the various washes.	
  

A 24-sample library, that included all 11 loci (HLA-A, -B, -C, -DPA1, -DPB1, -DQA1, -DQB1, -DRB1, -DRB3, -
DRB4 and –DRB5), was prepared using the Holotype HLA v3 24/11 kit configuration. The library was then 
sequenced both on the iSeq 100, as well as the MiSeq, using the 300-cycle sequencing chemistry in both 
instruments. Three samples were run in duplicate to assess reproducibility.	
For the iSeq sequencing, the library was diluted to 100 pM, spiked with 2% of PhiX, and then 20 µl of the 
library was loaded to the cartridge according to the manufacturer’s instructions.	
The data was analyzed in the software component of Holotype HLA, HLA Twin v3.1.3, and IMGT database 
v3.34 with default analysis settings.	

	
  

Methods 

The iSeq provides several run quality metrics (QCs) and statistics, including Clusters Passing Filter, Q30 and 
Data Output, that allows the user to assess the success of the run and evaluate any possible issues  
if/when necessary.	
 In the Holotype HLA validation run the metrics were all within expected range (Table 1).	
All the HLA genotyping results were compared at 3rd-field resolution with the reference results derived from 
the MiSeq sequencing run. In this comparison the concordance of the results was determined to be 100% for all 
samples and HLA loci, including the three duplicate samples (Table 2).	
The data was analyzed using HLA Twin which also calculates a range of QC metrics to assess data and result 
quality. HLA Twin’s QC metrics of the analyzed data of both the iSeq and MiSeq runs were directly compared  
in order to assess accuracy and reproducibility between the two instruments, and no differences  
were reported (Table 3).	

	
  

Results 

FIGURE 1: The new iSeq 100 by Illumina 

FIGURE 2: The iSeq 100 System uses one dye, two chemistry 
steps, and two imaging steps per sequencing cycle. In one-
channel chemistry, adenine has a removable label and is 
labeled in the first image only, after the first image adenine is 
enzymatically cleaved. Cytosine has a linker group that can 
bind a label and is labeled in the second image only.  
Thymine has a permanent fluorescent label and is therefore 
labeled in both images, and finally guanine is permanently 
dark. Nucleotides are then identified based on their two-image 
pattern. 

FIGURE 3: The system uses a pre-filled cartridge and patterned flow cells  

TABLE 1: Expected and observed iSeq run statistics. 

TABLE 2: Concordance of results between reference MiSeq results and iSeq results. 

TABLE 3: The comparison of different QC metrics between iSeq and MiSeq. There is no significant difference 
between data indeed proving that the quality of sequencing on iSeq is as good as on MiSeq. 

Discussion 

GRAPH 1: Comparison of Runtime, Output and Sample capacity of three different Illumina sequencing platforms. 
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GRAPH 2: Sequencing cost comparison between 3 Illumina sequencing platforms  
 

This validation study aimed to determine whether the iSeq 100, Illumina’s new low-throughput sequencing 
platform, is a suitable platform for Holotype HLA and clinical HLA laboratories. The results of the study are 
very promising and confirmed the suitability of the instrument with both the Holotype HLA libraries, as well 
as the flexibility that lower throughput laboratories require. 	
The data output (yield) of the iSeq 100 was sufficient to provide enough data to reliably interpret HLA results 
and compare it to results obtained with the Miseq, an instrument that is commonly used in clinical 
laboratories. 	
Although the iSeq 100 is the smallest sequencer in Illumina’s fleet, its capacity is surprisingly high. The 
theoretical output of 1.2 Gb seems to be slightly underestimated and, in reality, runs may achieve >1.2 Gb of 
data (appr. 1.5-1.8) when optimum library concentration is loaded. The instrument can sufficiently 
accommodate all Holotype HLA kit configurations, allowing the user to scale up or down in number of loci 
and samples, without compromising the data quality or output. 	
Although the sequencing cost of the iSeq is higher than the other 2 Illumina instruments we compared it 
against, the initial cost of the instrument is considerably low, making it a very attractive platform to 
laboratories with very limited budget for capital equipment, or ones that would like to install a lower cost 
back-up NGS instrument. 	
The ease of use and maintenance simplicity of the iSeq 100 makes this instrument especially practical for  
low-throughput labs who are not performing sequencing on a regular basis.	

Conclusion 
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TABLE 3: The table is showing different capacity of the iSeq flow cell depending on the kit configuration. 
 
 

Holotype HLA sample capacity  
of the iSeq 100 (300-cycle chemistry) 

5 loci 7 loci 11 loci 

77 55 40 

Metric Run Value Expected Value 

Clusters PF 65 % >70 % 

Q30 91 % >80 % 

Data Output 1.54 Gb 1.2 Gb 
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Average QC 
Metrics 

Read 
count 

Noise 
ratio 

Key exon 
spot 
noise 
ratio 

Consensus 
coverage 
key exon 
minimum 

depth 

Key exon allele 
balance  

(allele 1 vs 
allele 2) 

Fragment 
size 

Read 
quality 

Read 
length 

Class I iSeq 6798.0 0.0 0.0 103.2 0.53 0.47 390.7 36.3 146.9 
Class I MiSeq 6879.5 0.0 0.0 99.8 0.54 0.46 379.1 36.8 145.3 
Class II iSeq 13989.3 0.0 0.0 111.0 0.54 0.46 377.1 36.4 148.5 
Class II MiSeq 14121.1 0.0 0.0 105.3 0.54 0.46 362.9 37.5 147.8 


