TECHNICAL NOTE
Target Enrichment Using Custom Baits With The
Chromium™ Genome Reagent Kit
INTRODUCTION
The Exome Demonstrated Protocol for “Application of the Chromium™ Genome Reagent Kits v2 for Exome Assays”
(CG000059) provides detailed protocols for exome sequencing using the Agilent SureSelectXT Human All Exon V6
Reagent Kit. This Technical Note provides guidelines on how to prepare target enrichment libraries using probes from
suppliers other than Agilent. Also highlighted are general protocol differences for the preparation of target enrichment
libraries vs. whole genome libraries, both of which use the Genome Reagent Kits (CG00022 and CG00043).
METHOD
Modifications of the User Guide for Target Enrichment compared to the User Guide for Whole Genome Sequencing
The Exome Demonstrated Protocol has been modified compared to the Chromium™ Genome Reagent Kits v2 User
Guide to provide optimal exome application performance using the Agilent SureSelectXT Human All Exon V6 Reagent
Kit. Specific differences include:
•
•

•

•

During GEM generation and barcoding, the input mass is increased from the standard 1.25ng for genome
libraries to 1.5ng input for target enrichment libraries.
The post GEM cleanup as well as SPRIselect cleanup throughout the library construction for target enrichment
aim to maximize library recovery. As a consequence, the libraries contain adaptor dimers and are not suitable
for sequencing without target enrichment.
Shearing the sample prior to End Repair and A-tailing is required when taking samples through the target
enrichment protocol. The target fragment size for Agilent SureSelectXT Human All Exon V6 Kit is between 150
to 200 bp. Therefore, the target shearing size of the post-GEM library is 225 bp which accounts for the Illumina
Read 1 sequence and the 10x™ Barcode that are added to the molecules during GEM incubation.
The Sample Index PCR cycles are increased from 10 cycles for genome libraries to 12 cycles for target
enrichment libraries to ensure that library yields are sufficient for target capture.

Recommendation of library preparation modifications when using custom probes
When using target enrichment kits other than Agilent SureSelectXT kit the Exome Demonstrated Protocol is generally
applicable, though it may require additional optimization tailored to the specific target enrichment kit. In addition,
please follow the target enrichment kit manufacturer’s protocol for target hybridization and capture, with the
following recommendations:
•
1

Follow the shearing recommendations provided by the target enrichment kit manufacturer, with a size
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•

•

•

•

•

•
•
•

adjustment that is 40bp larger than a standard DNA sample. The increase of 40bp in target fragment size is to
account for the Illumina Read 1 sequence and the 10x™ Barcode that are added to the molecules during the
GEM incubation. For example, the target fragment size for Agilent SureSelectXT Human All Exon V6 Kit is
between 150 to 200 bp. Therefore, the target shearing size for the post-GEM library is 225bp, 40bp larger
than the target fragment size. Use recommended settings for the Covaris instrument to achieve the desired
target peak size.
The SPRIselect ratios specified in the Demonstrated Protocol aim to maximize library recovery, including
fragments as small as 150bp. Adjust the SPRIselect ratio accordingly if the target fragment size for your target
enrichment kit is larger than 200bp, along with an appropriate target shearing size.
The SPRIselect ratios specified in the Demonstrated Protocol ensures maximal library recovery, which includes
the presence of adaptor dimers. Therefore, if the SPRIselect ratio specified in the Demonstrated Protocol is
maintained, it is not recommended to sequence these libraries prior to target enrichment.
We recommend increasing the library input into target enrichment to 1 μg, as determined by Agilent
Bioanalyzer smear analysis and described in section 4.7 c) of the Exome Demonstrated Protocol, to account
for the presence of adaptor dimers and the differences in qPCR quantification between users.
We strongly recommend that the library be lyophilized with IDT xGEN® Universal Blockers for blocking the
Illumina sequencing handles (P5, P7, read 1, and read 2) to avoid off-target pulldown, even if blocking oligos
for Illumina sequencing handles are supplied with the target enrichment kit.
During target enrichment, all incubation and wash steps occurring at elevated temperatures are crucial to the
success of target enrichment and should only be conducted in thermal cyclers with heated lid. Avoid using
thermomixers except for room temperature incubations since thermomixers have inferior temperature
control at elevated temperatures.
Since the 10x libraries are indexed prior to target enrichment, use the standard Illumina P5 and P7 primers in
the post-capture PCR.
We recommend using Kapa Library Amplification Kit for post-capture library amplification.
Always amplify the entirety of the captured library during post-capture library amplification, rather than
amplifying a subset of the library (e.g. 50%). This ensures maximum library diversity for targeted sequencing.

DISCUSSION
The Chromium Genome Reagent Kit User Guide for Target Enrichment combined with this Technical Note provide
guidance on preparing Target Enrichment libraries using probes from suppliers other than Agilent. Final libraries are
ready for Illumina sequencing and can be analyzed with the Long Ranger™ analysis pipelines that leverage the LinkedReads created by 10x™ Barcodes. This provides insight into haplotype phasing, structural variant detection, and
greater accuracy in SNP and indel calling. Please see additional documentation on our support website for more detail.
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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 non-validated
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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