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PG-Seq™ Kit Validation on 
the Illumina® MiSeq® 
Reagent Micro Kit v2

Summary
The PerkinElmer PG-Seq™ kit can process up to 96 samples in one Next Generation Sequencing (NGS) 
run using the high output Illumina®  Miseq® Reagent Kit v3 (MS-102-3001, output: 24 million reads). This 
allows high-throughput laboratories the ability to maximize sample throughput with a minimal cost of 
sequencing.

Not all laboratories can reach the sample volume necessary to make 96 sample runs practical. Historically 
these labs would need to consider waiting until there were sufficient samples to warrant the cost of 
sequencing. In order to allow faster turn-around times for lower volume laboratories, the performance 
of the smaller output Illumina® MiSeq® Reagent Micro Kit v2 (MS-103-1002, output: 4 million reads) 
was explored. The different MiSeq® Reagent Kit specifications can be found in table 1 below:

For research use only. Not for use in diagnostic procedures.

APPLIED GENOMICS

MiSeq® Reagent Kit v3 MiSeq® Reagent Micro Kit v2 

MiSeq® Reagent Kit Catalogue number MS-102-3001 MS-103-1002

Output (reads passing filter) 22-25 million 4 million

Recommended loading concentration (pM) 6-20 6-10

Optimal Cluster Density (K/mm2) 1200-1400 1000-1200

Run Time, 150 bp Read Length (hours) ~ 17 ~ 9

Run Time, 75 bp Read Length (hours) ~ 9 ~ 5.5

Run Time, 36 bp Read Length (hours) ~ 6 ~ 4

Table 1: MiSeq® Reagent Kit Specifications
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Methods

Results

Sample Metrics

Libraries were prepared and pooled according to Figure 1 to enable comparisons using the same sample. Performance 
characteristics such as percentage >Q30, percentage mapped reads, percentage of reads passing filter, run time and 
resolution were compared across the tested flow cells using samples containing whole chromosome aneuploidy and 
segmental aberrations ranging in size from 7 MB – 31 MB. All sequencing output files were bioinformatically processed 
using PG-Find™ software. To investigate the effect of shorter read lengths and faster sequencing turnaround times on 
quality metrics, the 150 bp read lengths were bioinformatically trimmed to 75 bp and 36 bp.

Variability in the cluster density was seen with different pool loading concentrations (See table 2) for each run. It is 
important that each laboratory optimises and validates their own final pool concentration to ensure high quality data 
and maximum data output. The total reads, percentage of reads passing filter and percentage >Q30 correlated with the 
cluster density, with over-clustered runs having lower quality data compared with the under-clustered runs. Even though 
the cluster densities were slightly higher or lower than the optimum, the run metrics achieved in these sequencing runs 
achieved the optimal quality control parameters specified by Illumina. Apart from differences in the total number of reads, 
minimal difference in quality was noted between the v2 and v3 kits.

The percentage of reads mapping to the human genome was consistent between the different runs and read lengths. After 
bioinformatic trimming, the percentage of mapped reads dropped significantly from ~98% using 150bp and 75bp read 
lengths to ~87% when using 36bp read lengths (See table 3). This should be considered when choosing the read length 
and the number of samples processed per run. For instance, a 16-sample run using the Illumina® MiSeq® Reagent Micro 
Kit v2 generates approximately 250,000 reads/sample (with optimal sequencing conditions) meaning that approximately 
218,000 reads were mapped which affected the resolution of the run.  The lower map rate is due to the shorter read 
length having less unique mapping locations; only uniquely mapped reads are analysed.

v3 48-sample run v2 8-sample run v2 16-sample run

Pool Loading Concentration 15 pM 8 pM 7 pM

Cluster density (K/mm2) 1458 1311 875

Total reads 34,757,731 7,092,191 4,831,424

% reads passing filter 88.9 82.6 89

% >Q30 96 95 97

Table 2: Run Quality Metrics

LIBRARY PREPARED WGA SAMPLES

48 sample pool

Miseq® v3 75 cycle run

8 sample pool

v2 Micro 150 cycle run 

Bioinformatically
trimmed to 

75 bp and 36 bp

Bioinformatically
trimmed to 

75 bp and 36 bp

16 sample pool

v2 Micro 150 cycle run 
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Based on the results herein, a laboratory processing 8 samples using the Illumina® MiSeq® Reagent Micro Kit v2 will 
generate 500,000 reads/sample (with optimal sequencing conditions). Using 150 bp, 75 bp or 36 bp with 500,000 reads, 
a 7 MB duplication on chromosome 21 was successfully detected (see figure 2). For laboratories processing 16 samples 
per run using the Illumina® MiSeq® Reagent Micro Kit v2, 250,000 reads will be generated per sample (with optimal 
sequencing conditions). Using 150 bp, 75 bp or 36 bp read lengths with 250,000 reads, a 31 MB deletion on chromosome 
3 was successfully detected.

Overall the performance of the Illumina® MiSeq® v2 Micro Reagent Kit was similar to or matched the Illumina® MiSeq® 
v3 Reagent Kit metrics. Resolution (ie the smallest CNV able to be detected) was dependent on the kit output, sample 
throughput and read length.

Conclusion
The Illumina® MiSeq® Reagent Micro Kit v2 offers the option of an economical workflow compared with 
the Illumina® MiSeq® Reagent Kit v3 for users seeking faster turnaround time for lower volume 8-16 sample 
throughputs. Overall, minimal difference in quality was observed between the tested Illumina® MiSeq® Reagent 
Kits apart from the expected difference in output. Resolution was dependant on the number of reads achieved 
for each sample and should be considered when deciding on the number of samples to pool. 

v3 48-sample run 
(~500,000 reads per sample)

v2 8-sample run 
(~500,000 reads per sample)

v2 16-sample run 
(~250,000 reads per sample)

Read length 75 bp 150 bp 75 bp 36 bp 150 bp 75 bp 36 bp

Average % Mapped reads 98.7 99.0 98.8 87.5 99.0 98.8 87.5

7MB CNV detection     X X X

30MB CNV detection       

Table 3: Sample quality metrics

Figure 2: Example of cell line GM09552 containing a segmental copy number gain on chromosome 3 (31MB) and chromosome 21 (7MB). 
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ORDERING INFORMATION

Please contact your local distributor or PerkinElmer representative for ordering information.

For technical support please contact info.au@perkinelmer.com


