TECHNICAL NOTE
10x Barcode Continuity during Library Sequencing

INTRODUCTION
The schematic of the 10x Chromium™ Genome Library fragment places the 16 base pair barcode as the first
16 base pairs of the library insert (Fig. 1), which will be sequenced as the first 16 bases of Read 1.

Fig. 1. Schematic overview of fragment of a final 10x Chromium™ Genome library.

DISCUSSION
The operator of an Illumina® HiSeq® 4000 or HiSeq® X Series sequencer will sometimes abort a run after
imaging of the first cycle is completed to check the flow cell surface for uneven intensities, bubbles, scratches
and general cluster distribution. Then, a new run will be started to resume sequencing of Read 1. However,
the data from the previous cycle is lost and, if precautions are not taken, the dataset will now start with the
nucleotide in the second position, identifying it as the first nucleotide in the sequence data. The result is a onebase frameshift in the numerical assignment of each base pair in the sequence (Fig. 2).
The frameshift has a significant impact on the sequencing of 10x Chromium™ Genome libraries. The first 16
cycles of Read 1 contain the 10x Barcode information. Therefore, in this scenario only the last 15 base pairs of
the 10x Barcode will be read while the information for the first base pair is lost during the initial cycle when
the run is aborted. If the complete 10x Barcode sequence is unavailable, the fragment cannot be assigned to
the correct partition and the library will need to be resequenced. A significantly reduced fraction of reads with
barcodes matching the whitelist may be evidence of this effect.
Note that this effect is unlikely to occur on MiSeq® and NextSeq® Series sequencers as the option to abort a
sequencing run and then resume is not provided. In contrast, HiSeq® Series instruments are susceptible to
this issue, e.g., HiSeq® 4000 and HiSeq® X Series sequencers are able to abort and then resume a run,
resulting in the loss of the first cycle data.
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If a run is aborted after the first cycle and before resuming sequencing, a complete re-hybridization step must
be performed to prevent the loss of 10x Barcode information for 10x Chromium™ Genome libraries
sequenced on the HiSeq® 4000 or HiSeq® X Series sequencers. In this way the synthesized first base will be
denatured and washed away with the sequencing primer, allowing the system to start again with a fresh
hybridization of the sequencing primer to its appropriate first position on the 10x Barcode. This will
successfully capture all 16 bases of the 10x Barcode, all of which are required to determine the fragments’
original partitions, and enable downstream analysis of the data. However, if the sequencing run has been
completed, the library will need to be resequenced in order to retrieve the accurate 10x Barcode sequence
information. Then, the fragments can be assigned to the correct partitions and the library can undergo a
complete analysis.
Chromium™ Genome Fragment

Fig. 2. Illustration on how to prevent the loss of 10x Barcode sequencing information.
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Notices
Document Number
CG00049 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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