TECHNICAL NOTE
QC of Chromium™ Genome Libraries:
Quantitative Evaluation Using qPCR
INTRODUCTION
Chromium™ Genome Libraries are evaluated both qualitatively and quantitatively prior to preparing and
loading for sequencing. While Bioanalyzer traces are used for qualitative assessment of libraries (see
Technical Note CG00047), qPCR is the method of choice for quantitative measurements due to its sensitivity in
measuring low DNA concentrations and its specificity for PCR-competent DNA molecules. It is crucial to
accurately quantify Chromium™ Genome Libraries for optimal sample loading, clonal amplification and
cluster density on an Illumina® flowcell. This Technical Note highlights qPCR quantification of Chromium™
Genome Libraries to evaluate the success of library generation and provide accurate quantitative information.
A discussion on expected library yields is also included.
DISCUSSION
The KAPA Library Quantification Kit (Universal) is recommended for quantitative evaluation of Chromium™
Genome libraries to be sequenced on Illumina® platforms. To quantify the final library, appropriate dilutions
(Table 1) are prepared with 1 µl of each Chromium™ Genome Library sample. Each prepared library will need
5 serial dilutions:
Step

Dilution

Cumulative Dilution

1

1 : 200

1 : 200

2

1 : 200

1 : 40,000

3

1:5

1 : 200,000

4

1:5

1 : 1,000,000

5

1:5

1 : 5,000,000

Table 1. Serial dilutions of constructed library for quantitation by qPCR

Figure 1 illustrates the serial dilutions (with PCR-grade water) of 8 Chromium™ Genome Library samples.
Prepare the dilution fresh and use in qPCR quantification immediately, as dilute DNA is not stable in PCRgrade water. Alternatively, prepare the dilution in 10 mM Tris-HCl (pH 8.0) with 0.05% Tween-20.
The reagent preparation and master-mix assembly follows the KAPA Library Quantification Kit manual.
Please refer to the manufacturer’s protocol for the most up-to-date information. qPCR reaction setup and
cycling conditions are found in Section 6.6 of the Genome Reagent Kit User Guide. Figure 2, below, illustrates
the qPCR reaction setup plate layout for 8 libraries. Each library is plated with 4 serial dilutions (Dil. 2 to Dil. 5;
note, Dil. 1 is not used) while the KAPA Standards 1-6 (KS1-KS6) are plated in duplicate.
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Fig. 1. 96-well dilution plate layout of 5 serial dilutions for each of 8 Chromium™ Genome Library samples.

Fig. 2. 96-well dilution plate layout of qPCR reaction setup to quantify 8 Chromium™ Genome Library samples.

We recommend using the KAPA Library Quantification Data Analysis Template to generate the standard curve
and for subsequent calculation of the library concentration. A fixed insert size of 550 bp is chosen to calculate
library concentrations from the standard curve. We regularly obtain library yields that range between 20 nM
and 50 nM. However, quantification results of a single library can be variable, caused by multiple factors
including differences in sample handling between operators, and the tolerances of liquid handling tools.
Therefore, the range specified above is to be used as a guideline. If the calculated library concentration is
slightly outside of this range we encourage users to continue sequencing their samples and review the
results. If the estimated library quantification lies significantly outside of this general range (e.g. <10 nM, >80
nM, or 3-fold above or below the typical yields): 1) review the calculations and check for errors in setup, 2)
repeat the quantitation procedure or 3) review the library preparation protocol and remake the library.
CONCLUSION
The two QC tools mentioned in this Technical Note: Bioanalyzer traces for library insert sizes and qPCR for
library quantification provide guidance to monitor effective library preparation. Reliable and accurate library
quantification is required to determine overall library yield and to load precise amounts of library DNA onto an
Illumina® flowcell for the highest quality sequencing data. We recommend following the guidelines discussed
here and in the Genome Reagent Kit User Guide, as this will ensure the generation of optimal cluster
densities, the equivalent representation of multiplexed libraries when pooling and ultimately high quality
sequencing data of genomic libraries.
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Notices
Document Number
CG00048 Rev A Technical Note

Legal Notices
© 2016 10x Genomics, Inc. All rights reserved. Duplication and/or reproduction of all or any portion of this
document without the express written consent of 10x Genomics, Inc., is strictly forbidden. Nothing contained herein
shall constitute any warranty, express or implied, as to the performance of any products described herein. Any and
all warranties applicable to any products are set forth in the applicable terms and conditions of sale accompanying
the purchase of such product. 10x Genomics provides no warranty and hereby disclaims any and all warranties as
to the use of any third party products or protocols described herein. The use of products described herein is
subject to certain restrictions as set forth in the applicable terms and conditions of sale accompanying the
purchase of such product. “10x”, “10x Genomics”, “Changing the Definition of Sequencing”, “Chromium”,
“GemCode”, “Loupe”, “Long Ranger”, “Cell Ranger” and “Supernova” are trademarks of 10x Genomics, Inc. All other
trademarks are the property of their respective owners. All products and services described herein are intended
FOR RESEARCH USE ONLY and NOT FOR USE IN DIAGNOSTIC PROCEDURES.
The use of 10x Product(s) in practicing the methods set forth herein has not been validated by 10x, and such nonvalidated use is NOT COVERED BY 10X STANDARD WARRANTY, AND 10X HEREBY DISCLAIMS ANY AND ALL
WARRANTIES FOR SUCH USE.
Nothing in this document should be construed as altering, waiving or amending in any manner 10x Genomics, Inc.,
terms and conditions of sale for the Chromium™ Controller, consumables or software, including without limitation
such terms and conditions relating to certain use restrictions, limited license, warranty and limitation of liability,
and nothing in this document shall be deemed to be Documentation, as that term is set forth in such terms and
conditions of sale. Nothing in this document shall be construed as any representation by 10x Genomics, Inc that it
currently or will at any time in the future offer or in any way support any application set forth herein.

Customer Information and Feedback
For technical information or advice, please contact our Customer Technical Support Division online at any time.
Email: support@10xgenomics.com
10x Genomics 7068 Koll Center Parkway
Suite 401
Pleasanton, CA 94566 USA
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