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TECHNICAL NOTE

Sequencing Metrics & Base Composition of
Sequencing Reads of Chromium Single Cell DNA Libraries
Introduction

Read 1

The Chromium Single Cell DNA Reagent Kits
workflow produces Single Cell DNA libraries for copy
number variation (CNV) detection. This Technical
Note presents a comparison of sequencing metrics
for a control Single Cell DNA library across Illumina
platforms, and describes expected base percentage
profiles and Phred quality scores. This document is
intended to provide general guidance on the expected
range of sequencing metrics on multiple platforms
based on a control library. Individual results may vary
depending on the specific sequencing instrument
and/or particular sample and loading characteristics.

P5

•

NextSeq 500 - one flowcell

•

HiSeq 2500 (RR) - one flowcell

•

HiSeq 4000 - one lane

•

HiSeq X - one lane

•

NovaSeq - one S4 flowcell (pooled with three other Single
Cell DNA libraries)

The sequencing configuration for the platforms tested is
noted in Table 1.
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Figure 1. Schematic of final library construct from a Single Cell DNA
library. The 10x Barcode (16 bp) and the genomic insert are sequenced in
Read 1, the sample index (8 bp) is sequenced on the i7 index read, and the
opposite end of the genomic fragment is captured in Read 2. The genomic
insert ends include the hexamer sequence used for genome amplification.

Table 1. Sequencing configuration.

Method
A Single Cell DNA library was generated from the diploid
human cell line, BJ (ATCC CRL-2522), with a 10% cell
spike-in of the gastric cancer cell line MKN-45 following
the Single Cell DNA Reagent Kits User Guide (Document
CG000153). A total of 500 cells were targeted. The library
fragments contain a genomic insert and 10x Barcode, along
with standard Illumina paired-end construct sequences,
which begin and end with P5 and P7 (Figure 1). The library
was quantified using a KAPA DNA Quantification Kit and
sequenced with 1% PhiX on various Illumina sequencers
to evaluate performance. The following platforms were
tested in the noted layout:

Read 1

i7 Sample
Index

Hexamer

Insert

Sequencing Read

Number of Cycles

Read 1

100 or 150 cycles1

i7 Index

8 cycles

i5 Index

0 cycles

Read 2

100 or 150 cycles1

For all sequencing platforms except HiSeq X, 100 cycles were sequenced
for Read 1 and Read 2. For HiSeq X, 150 cycles were used, which is the
supported Illumina read length for this platform.
1

Data were analyzed using the Cell Ranger DNA pipeline
(1.0), which processes the sequencing data to align reads,
detect cells, and identify CNVs.

Results
To assess performance across Illumina platforms, metrics for
the same Single Cell DNA library run on different sequencers
are shown in Table 2. The loading concentration and cluster
density for each sequencer is noted. The sequencing yield for
each run correlates with expected yield for each sequencing
platform.
Q30 quality scores: Overall, Q30 quality scores were higher
for Read 1 and the sample index read (i7) compared to Read
2 on all sequencing platforms (Table 2). Q30 quality scores
were marginally lower on NextSeq 500, although the reduced
quality had little impact on downstream performance (see
section on Median effective reads per Mb).
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Fraction of mapped de-duplicated reads: As part of the
pre-processing steps in the Cell Ranger DNA pipeline,
paired-end reads mapping to the same genomic region
and containing the same 10x Barcode are considered
duplicates. Duplicates can arise either at the Sample Index
PCR step during library construction or as part of the
amplification that occurs on the sequencing flowcell. Cell
Ranger DNA reports this information in the metric ‘Fraction
of mapped de-duplicated reads.’ This metric was similar
across the NextSeq 500, HiSeq 2500 (RR), HiSeq 4000, and
NovaSeq (63-68%) platforms (Table 2). The HiSeq X had a
lower fraction of mapped de-duplicated reads (47%) due to
higher duplication rate on the sequencer.

•

High quality of sample preparation to obtain an
adequate single cell suspension.

•

Final libraries with fragment length of 300–1000 bp and
a significant number of inserts between 400–600 bp
for optimal cluster formation on Illumina flowcells.

•

Reliable and accurate library quantification using the
KAPA DNA Quantification Kit using a fixed insert size
of 550 bp.

•

Sequencing platform and loading concentration.

Median effective reads per Mb: This metric is reported
by Cell Ranger DNA and can be used as a proxy for CNV
detection performance. It captures the number of usable
reads per megabase for CNV calling. The metric’s value is
dependent on sequencing depth, mapping rate, and genome
size. More information on how this metric is related to CNV
detection sensitivity can be found on the 10x Genomics
Support website. The NextSeq 500, HiSeq 2500, and HiSeq
4000 all have median effective reads per Mb between 331
and 377 (Table 2). For the library run on NovaSeq, which
had a higher total number of reads, a higher median
effective reads per Mb was observed (471). For HiSeq X,
however, the higher sequencing depth as compared to the
NextSeq 500, HiSeq 2500, and HiSeq 4000 did not translate
into higher median effective reads per Mb due to the lower
fraction of mapped de-duplicated reads. This may result in
lower CNV detection performance on the HiSeq X compared
to other platforms at comparable sequencing depths.
Data by Cycle: We also assessed the ‘Data by Cycle’ plots
from the Illumina Sequencing Analysis Viewer (SAV)
software. All sequencers tested had similar profiles.
Figure 2 shows examples of ‘Data by Cycle’ plots for
percent base composition (% Base) from NovaSeq. The
fluctuations in % Base are the result of the Single Cell DNA
library construct (10x Barcode, hexamers) and the genome
composition. Table 3 has interpretation of the expected
profile for Single Cell DNA libraries. Figure 3 shows the
‘Data by Cycle’ plot for percentage of bases with a quality
score of 30 or higher (Q30) across a NovaSeq sequencing
run. The Phred quality score reflects the base calling
accuracy and is used to determine how much of the data
from a given sequencing run can be used. Sequencing runs
with lower quality scores can result in a significant portion
of reads being unmappable. The percentages of Q30 were
relatively stable across cycles for Read 1, i7, and Read 2 for
Single Cell DNA libraries.

Figure 2. ‘Data by Cycle’ plot from the Illumina SAV software displaying
the percentage of base calls from two representative Single Cell DNA
library sequencing runs performed on NovaSeq.

Figure 3. ‘Data by Cycle’ plot from the Illumina SAV software displaying
the Q30 percent bases from a representative Single Cell DNA library
sequencing run performed on NovaSeq.

Conclusion
The sequencing metrics and base composition of
sequencing reads reported in this Technical Note serve
as guidelines to assess relative sequencing run quality of
Chromium Single Cell DNA libraries. Additional factors that
may contribute to overall success of a sequencing run and
impact application performance metrics include:
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Table 2. Sequencing metrics obtained when sequencing the same Single Cell DNA library across different sequencers.
Instrument

Loading
Concentration
(pM)

Cluster
Density
(K/mm2 or
%PF)

Yield per Lane
(Gb)

%≥ Q30

Read 1 Read 2

Read 1 i7

Total Number
of Reads

Fraction of
Mapped Deduplicated
Reads

Median
Effective
Reads
per Mb**

Read 2

NextSeq 500

1.7

240-250

9.5

9.5

85

90

81

895,558,884

63%

377

HiSeq 2500
(RR)

10

1100-1250

20

20

95

92.5

90

790,477,486

68%

356

HiSeq 4000

240

75-80*

39

39

96

96

88.8

771,102,450

64%

331

HiSeq X

240

75-80*

75

75

96.5

96.5

93.5

999,216,748

47%

308

NovaSeq

300

70-80*

300

300

91.5

91

89

1,124,449,548

63%

471

*Percent PF is reported for HiSeq 4000, HiSeq X, and NovaSeq instead of cluster density due to the patterned flowcell.
**Median number of reads per cell with a mapping quality of at least 30 and not duplicated, divided by the genome size in megabases.

Table 3. Interpretation of base percentages from Illumina SAV ‘Data by Cycle’ plot.
Read Number

Cycle
Number

Expected Profile

Read 1

1-16

Base percentages fluctuate due to sequences from the 16 bp 10x Barcode. Each base is represented
in roughly equal proportions.

17-22

Base percentages fluctuate due to the hexamer.

23-100

Base percentages reflect the expected base composition of the human genome, with a higher
representation of A and T bases.

i7 Index

101-108

Base percentages fluctuate due to the 8 bp sample index.

Read 2

109-116

Base percentages fluctuate due to the hexamer.

117-208

Base percentages reflect the expected base composition of the human genome, with a higher
representation of A and T bases.
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