IMMUNOSEQ ASSAYS

immunoSEQ Assays deliver the depth and breadth needed to truly
capture the immune repertoire.3
• Survey—up to 60,000 target cells
• Deep—up to 200,000
Deeper resolutions capture more of the repertoire—important for
samples with a high T-or B-cell count or when looking for rare clones.4

• Absolute cell counts**
• Accurate repertoire metrics

With gDNA starting material, reads can be quantitated providing an absolute
cell count. This makes it possible to accurately assess clonal expansion and
tissue density of T-cells. Whereas, cDNA measurements are obscured by cell
expression, because mRNA molecules cannot be directly correlated to cell
numbers, and may not provide an accurate measure of clonality. gDNA also
remains much more stable in archived specimens.

Infectious disease
research applications

Work with most sample types

Measuring and understanding the specificity and dynamics of the immune repertoire in response
to infectious diseases requires the right tools. The immunoSEQ® Assay and the immunoSEQ®
Analyzer allow for quantitative sequencing of T- and B-cell receptor (TCR and BCR) clones and
provide a variety of analysis tools to transform data into meaningful answers.

• Fixed cells or tissue**
• H&E-stained slides**
• Fresh or frozen samples

Frequency (%)

Survey

• Template quantitation
• T- cell fraction**

Use gDNA from archived, fresh or frozen lymphocyte-containing samples.

Deep

• Whole blood and PBMCs
• Bone marrow
• Sorted or cultured cells

If you’re working with cDNA, contact us and we will help you assess how
to best use immunoSEQ Assays.

Get the insights you need to publish
Data includes metrics important for repertoire analysis.

Clone Rank

• T-cell fraction**
• Total nucleated cells**

When comparing matched tumor and peripheral blood samples:
1.

Use Survey resolution for tumor samples

Powerful, interactive analysis software.

Why immunoSEQ is accurate & quantitative
Combining highly optimized PCR primers and a synthetic immune
repertoire with computational algorithms, the immunoSEQ Assay
delivers accurate, quantifiable results.
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Synthetic immune
repertoire

Optimized PCR primers

Sophisticated
bioinformatics

Built-in controls
assessed with every
sample for true
quantification

Primer concentrations
adjusted to significantly
reduce PCR
amplification bias

Corrects residual
PCR amplification bias
and quantifies T-cell
or B-cell clones

• Designed to visualize and
manipulate large data sets
• Share projects and sample
sets with collaborators
• Data is fully exportable

The provided metrics and powerful analysis tools in the immunoSEQ Analyzer allow users to
answer a variety of salient questions specific to infectious disease research. The four featured
analysis applications include (but are not limited to):

• Diversity metrics
• Gene annotation

Analyze like a pro with immunoSEQ Analyzer

2. Use Deep resolution for human PBMC or blood samples.

by Adaptive Biotechnologies

When you interrogate gDNA with an unbiased assay, here’s what
you get:

• Easily publish data for
public access
• Free to use, anyone can
create an account

1. Carlson, et al. Nature Communications. 2013.*
2. Gill. immuneACCESS, “TCRB Technical Replicates From Four Donors”. 2017*
3 DeWitt, et al. PLOS ONE. 2016.*
4.	Survey and Deep are names to represent the breadth of the immune repertoire
assayed (e.g. number of T or B cells); the names do not represent the quality of data
or results generated.

CHARACTERIZE REPERTOIRE DYNAMICS
Expansion of disease associated clones so the adaptive immune system can respond
faster and stronger to consecutive disease exposures.
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True diversity is about seeing more of the repertoire

Use gDNA starting material for quantitative results

Clone Rank

COMPARE INITIAL VS MEMORY IMMUNE RESPONSES
An immune response is often the sum of many unique clones responding to stimulus.
Quantitatively compare one response to another with the metrics provided in the
immunoSEQ Analyzer.

% Overlap

immunoSEQ Assays contain rigorously designed synthetic
immune templates as in-line controls plus optimized primers that
ensure accurate, quantitative, and unbiased results with batch-tobatch consistency.1,2
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*	Research and/or financial support provided by Adaptive Biotechnologies.
** Specific immunoSEQ hsTCRB v4b Assay.

IDENTIFY INFECTION-ASSOCIATED CLONES
The immunoSEQ Assay quantifies individual clones with accuracy and precision at highthroughput allowing easy identification of clones of interest within the repertoire.
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HAVE CONFIDENCE IN YOUR DATA

LEARN MORE
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For Research Use Only. Not for use in diagnostic procedures.

TRACK CLONES LONGITUDINALLY
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Elucidate clone dynamics in response to variables such as presence or absence of
infection, vaccination, or drug therapy.
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• The Productive Clonality Metric can be useful when comparing one immune
response to another.
• Sample Overlap Tool can be used to measure the strength
of memory responses between repeated stimulation events.

Herati et al showed influenza vaccine response dynamics
from T follicular helper cells in a patient with multiple
vaccination events. The Sample Overlap tool in the
Analyzer can be used to measure the similarity or degree
of change of the immune repertoire over time, in this case
initial post-stimulation versus post-re-stimulation events.
Following re-stimulation, a similar repertoire to the original
repertoire following initial stimulation is observed in the
ICOS+CD38+ subset. The ICOS-CD38- subset similarity
to the initial stimulated repertoire is more stable and is
hypothesized to act as a memory pool.
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Frequency distribution of Zika virus-specific CD4+ clones
Hassert et al3 identified Zika virus-specific CD4+ T cells
in mice by stimulating T cells with Zika virus peptides,
identifying responsive cells by interferon-gamma (IFNg)
production and sequencing those responsive cells with
the immunoSEQ mmTCRB Assay. This chart, from the
Analyzer “Top Rearrangement” View, shows the frequency
distribution of unique clones from one of the samples
containing these Zika virus-responsive clones. This study
then verified the specificity of these cells by showing that
adoptive transfer to other non-immunized mice protected
them from infection.
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 Increased overlap of active T follicular helper cells
in response to influenza vaccine re-stimulation
measures an immune system’s ability to maintain
a memory response
1

ICOS+ CD38+cTfh

• An individual’s response to infectious disease is shaped by and imprinted
upon their TCR and BCR repertoires.
• Easily identify reactive clones by comparing pre- and post-exposure samples
using the Differential Abundance Tool.
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  Longitudinal tracking of smallpox vaccine-associated
TCR clonotypes
Wolf et al5 used the Track Rearrangements view to track
TCRB clones in mice from baseline to 8-weeks post
smallpox vaccination. They identified vaccine associated
clones using a method previously described by Emerson
et al6 and highlight them in their publication. Using these
vaccine-associated clones, they were able to accurately
classify vaccinated and non-vaccinated mice in a group of
smallpox infected mice.
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 Using the Differential Abundance tool to identify
activated effector T cells which respond to yellow
fever vaccine
DeWitt et al4 shows clones that significantly
expanded following a yellow fever vaccine in orange.
The Differential Abundance tool in the Analyzer can
highlight disease associated clones by comparing clone
frequencies in PBMCs pre (x axis) and post (y axis)
infection or vaccination. Additionally, the Scatterplot
with the Annotation tool, allows a third sample (sorted
activated effector T cells) to be annotated within the
graph, showing which of those expanded clones are
effector T cells (bounded circles versus unbounded).
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 Higher Morisita index correlates with better
outcomes in HCV patients who have re-infection
Abdel-Hakeem et al2 showed that high overlap of
HCV-associated clones following initial (compare Pre
versus Peak) or subsequent (compare Pre versus Post)
re-infection indicates a robust memory response and
was correlated with spontaneous remission (far-left).
Low overlap (far-right) was correlated with chronic
infection. The Morisita index is one of several overlap
metrics available using the Sample Overlap tool in
the Analyzer. This tool creates a heatmap using this
index to highlight differences or relatedness between
different samples.
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• Track Rearrangements View can be used to identify
vaccine-associated clones at multiple timepoints.
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 Higher
clonality correlates with better outcomes in

hepatitis C virus (HCV) patients who have
re-infection
Abdel-Hakeem et al2 observed an increased clonality
in re-infected HCV patients who demonstrate
spontaneous remission (SR/SR) but not in those
chronically infected (SR/CI). This more focused
repertoire demonstrates a robust memory response
which likely contributes to the ability of some
patients to stave off subsequent infection.

0.6

B > A: 401
Not Significant: 12,507
Excluded: 653,710

Longitudinal clone tracking
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Comparison of memory
and initial responses

Herati et al1 shows clonality metric changes in two T
follicular helper cell subsets over time in response to
multiple influenza vaccine stimuli. A higher clonality
indicates a focusing or expansion of dominant clones
in the repertoire. Increases in clonality of the activated
ICOS+CD38+ T follicular helper cells suggests an antigendriven clonal expansion following vaccination, while
the potential memory subset (ICOS-CD38-) remains
consistent, even following vaccination.
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 lonality metric increases in activated T follicular helper
cells in response to influenza vaccine indicate repertoire
expansion in re-stimulation experiments

Productive Simpson Clonality

Clonality

• Changes to the adaptive immune response can be measured using
a variety of repertoire characteristics available in the Analyzer
under ‘Tool/Diversity Metrics’.
• The Grouped Comparison Tool can be used to explore repertoire
changes in multiple samples.
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 Longitudinal tracking of HCV-specific clones
following primary infection and re-infection
in the same patient
Abel-Hakeem et al2 identified HCV associated
clones by tetramer sorting and tracked from primary
infection through multiple phases of re-infection.
The Track Rearrangement view in the Analyzer can
incorporate multiple timepoints. Additional data (not
shown) indicate the expanded clones at re-infection
were recruited from the memory pool formed
following initial infection.
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