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Sources for Illumina Reads QC
● Basic summaries in:

– MiSeq Control Software (MCS) primary analysis: run-time 
statistics and predictions

– MiSeq Reporter after secondary analysis: summaries of clusters, 
phasing, errors across the run

● Sequencing Analysis Viewer (SAV): very detailed (per lane, tile, 
cycle) in real time and post-run
– Ideal for troubleshooting

● FastQC: open source tool, analyses reads files



March 2025 The Fleming Fund | SEQAFRICA 3

Phred Score (Q) Probability of incorrect 
call

Probability of
incorrect call

Base call accuracy Characters (Phred+33)

0 1/100 1 (100%) - !"#$%&'()*
10 1/101 0.1 (10%) 90% +,-./01234
    13 1/101.3 (~1/20) 0.05 (5%) 95% .
    17 1/101.7 (~1/50) 0.02 (2%) 98% 2
20 1/102 0.01 (1%) 99% 56789:;<=>
30 1/103 0.001 99.9% ?@ABCDEFGH
40 1/104 0.0001 99.99% IJKLMNOPQR
50 1/105 0.00001 99.999% STUVWXYZ[\

● Q = -10  log⋅ 10 Pincorrect         ⇒ Pincorrect = 1 / 10Q/10

● “10 Q more is 10 times better” (as in: 10 times fewer errors)

● Q-score divided by 10 is “number of nines”

Phred Scale Q score
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What are Adapters?
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What are Clusters and Cycles?

Watch this video: https://www.youtube.com/watch?v=fCd6B5HRaZ8

(and lanes, tiles, and swathes?)

https://www.youtube.com/watch?v=fCd6B5HRaZ8
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Sequencing Analysis Viewer
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Sequencing Analysis Viewer
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Main Metrics

● Yield (# bases): total number of bases read
● Error rate (%): percentage called incorrectly
● Q30+ (%): percentage bases with Q30+ score
● Density (K/mm2): thousands of clusters per mm2

● Clusters PF (%): percentage passing chastity filter
● (Pre-)phasing (%): ‘jumping’ or lagging bases
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Metric: Error Rate
● Percentage of bases called incorrectly
● How does it know? PhiX
● Also:

● % Aligned to PhiX (should match spiked %)
● % Perfect reads (relative to PhiX)
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Metric: Percentage Q30+
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Metric: (Pre-)Phasing

● Percentage of bases in cluster lagging or ‘jumping ahead’

– Phasing: no base attaches, sequencing falls behind

– Pre-phasing: skipping a base, sequencing jumps ahead

● Sequencer corrects for this (to some extent)

● Rule of thumb: below 0.5%, preferably <0.1%

● Causes: unbalanced bases, reagents or flow cell quality, temperature
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Metric: Clusters PF (passing filter)

● Chastity value: 
– Intensity of called base divided by sum of called base and second brightest

– Threshold value is 0.6 (so must be “50% better than” second brightest base)

● Passing rule: 
– In first 25 cycles at most 1 base may have chastity under 0.6

● Subsequent SAV statistics are for Clusters PF

● Rule of thumb: 80% or higher
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Metric: Cluster Density
● Bases hard to call

– Q values down, %Error up
– %PF and yield decrease
– Index read failures

● Reverse read even worse

● Low diversity exacerbates
– Early cycles determine cluster 

locations
– Spike in more PhiX

● Underclustering: intensity and 
focus issues
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FastQC Outputs

● http://www.bioinformatics.babraham.ac.uk/projects/fastqc/

● https://sequencing.qcfail.com/

http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://sequencing.qcfail.com/
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FastQC: Basic Stats
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FastQC: per base sequence quality 
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FastQC: Per tile (and cycle) quality
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FastQC: GC distribution
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FastQC: unlikely GC distribution
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FastQC: proportions of bases
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Bonus: FastqScreen

Kraken2 
(metagenomic binner)
may actually be more useful!



Thank you

This programme is being funded by the UK Department of Health and Social Care.  
The views expressed do not necessarily reflect the UK Government’s official policies.


