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SEQUENCING & LIBRARY PREP SOLUTIONS

INTRODUCTION

PRIMARY SEQUENCING METRICS

The role of the adaptive immune system, made up of B lymphocytes and T
lymphocytes, has gained notable attention in the last few years. Immuno-
therapies such as immune checkpoint inhibitors (Figure 1) and CAR-Ts have
shown promising results across multiple cancer types*. Moreover, iImmune
repertoire analysis (sequencing of B and T antigen receptors) has been
shown to be a potential useful tool for biomarker identification and prognostic
value for the disease.
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Figure 1: Number of antibody therapeutics granted a first approval in either the US or EU
each year, 1997-2022

Genes for BCRs and TCRs occur at different sites in the genome as arrays of
variable V, D, and J segments, as well as constant regions that make up the
rest of the receptor structure (Figure 2a). Through V(D)J recombination, it is
estimated that it is possible to generate 10 uniqgue BCR sequences” and 1012
unique TCR sequences-. However, during an immune response, the repertoire
of circulating antigen receptors shifts from a diverse pool to one that Iis
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QUALITY

The avallability of 600-cycle kits (Table 1) makes the NextSeq Systems (Figure 3)
an excellent choice for labs looking for a powerful, benchtop sequencer for IR-Seq

and other NGS applications such as metagenomics and fusion RNA.

Table 1: Options for 600 cycle sequencing runs on NextSeq platforms

NextSeq1000/2000 Flow Cell choices Catalog # High-quality data Clusters/ Read Pairs
P1 Reagents 600-cycle kit 20075294 60 Gb 100 M
P2 Reagents 600-cycle kit 20075295 180 Gb 300 M

The choice of an IR-seq library solution depends on various factors such as
iInput (e, DNA, bulk RNA, or single-cell RNA), methodology (ile, RACE PCR, or

The NextSeq 1000 and NextSeq 2000 deliver high quality PE300 (600-cycle)
reads. Initial benchmark testing of the NEBNext Immune Sequencing Kit (New
England Biolabs) exceeds lllumina specifications for base and read quality
metrics with an overall average %>Q30 of ~91% and PhiX aligned error rate

a) below 0.40% (Figure 4). b) 295030
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Figure 4: NextSeq 2000 sequencing quality; a) %>Q30 by cycle plot b) average %>Q30 by
read plot

SECONDARY IR-SEQ METRICS

Common metrics used in the analysis of B and T cell repertoires include
measuring diversity and clonality at various molecular levels. VJ usage
(Figure 5a) and clonotype rarefaction plots (Figure 5b) can often show large
repertoire level differences between cancer and healthy control patients. In
some instances, single-cell iImmune clustering analysis can further resolve
disease signatures through paired chain information (Figure 5c).
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The incredible diversity of the Immune repertoire means that analysis
requires very high sequencing depth seq length

Single cell RNA- CDR3/full BD Rhapsody TCR/BCR Multiomic

5D Assay Kit (665828, 665829)

In addition, unambiguous, full-length, recombined, V(D)J-receptor
reconstruction often requires or greatly benefits from 2X300 reads

Here we demonstrate that the NextSeg™ 1000 and NextSeq 2000 600-
cycle kits are compatible with a wide range of library preparation kits and
analysis software from third-party suppliers

CONCLUSIONS & REFERENCES

NextSeqg 1000 and NextSeq 2000 Systems are compatible with a wide range of library preparation kits and analysis software from lllumina as well as third-party
suppliers. With the available 600-cycle kits, these systems are excellent for complex IR-Seq applications and provide the quality and quantity of reads necessary for
a detailed view of the immune repertoire as well as the capacity for multiplexing of samples.
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