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ABSTRACT ADDED

Tumor infiltrating T-cells play an important role in many cancers, and can improve prognosis and yield therapeutic targets. We characterized T-cells 01/25/2018
infiltrating both breast cancer tumors and the surrounding normal breast tissue to identify T-cells specific to each, as well as their abundance in peripheral

blood. Using immune profiling of the T-cell beta chain repertoire in 16 patients with early stage breast cancer, we show that the clonal structure of the immuneACCESS DOI

tumor is significantly different from adjacent breast tissue, with the tumor containing approximately 3-fold more T-cells, but with a lower fraction of https://doi.org/10.21417/B7TNW5B

unique sequences and higher clonality compared to normal breast. The clonal structure of T-cells in blood and normal breast is more similar than
between blood and tumor and can be used to distinguish tumor from normal breast tissue in 14 of 16 patients. Many T-cells overlap between tissues from
the same patient, including approximately 50% of T-cells between tumor and normal breast. ...
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Peripheral blood lymphocytes (PBL), Breast, Tumor
Infiltrating Lymphocytes (TIL)
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Project Significance

e Investigate clonal structure of T-cell receptor repertoire
In breast tumors, normal breast and blood

e ook for distinct clonal structures

e Attempt to predict disease state from repertoire analysis
alone

e Examine sharing of sequences between patients
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Project Background

e Project

— Exploratory analyses of TCR cell diversity by deep level sequencing of the TCRB
locus of breast tumor tissue, healthy breast tissue, and PBMCs from 18 early
stage breast cancer patients

e Objective
— The objective of this study is to assess the TCR repertoire of tumor-, breast- and
PBMC-specific T cell populations using metrics such as clonality, overlap within
and between patients, and sequence specific properties such as insertion/deletion
count

e Samples (16)
— 16 Subjects with Early Stage Breast Cancer
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Study Design

e Samples (N = 16)
— 18 Subjects with Early Stage
Breast Cancer

— Matched samples were

'®) sequenced using the
iImmunoSEQ kit from:
» Healthy breast tissue
* Breast tumor tissue
®) * PBMCs
Normal
8lood  Tumor Breast — Atotal of 2,651,842 templates
l —J across 1,097,674 unique
& clonotypes were detected
DNA — Individual abundances ranged from
1 to 28,508 templates per
clonotype
TCRB sequencing
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T-Cell Density
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Abundance of Top 50 Clonotypes
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e Sum of frequencies of top
90 clones in blood, tumor
and healthy tissue

— Lower in blood than normal
or tumor

— Normal approximately equal
to tumor
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Clonality

o | I e Clonality statistic
0.3- . 0.07 ’ 0.09 | measures diversity of
repertoire

— High clonality indicates
o presence of expanded
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Tumor Abundance and Avg. Clonality
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Patient BR21: Tumor % vs Normal Breast and Blood %
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e Enriched clones identified via scatterplots of tumor vs normal
tissue and tumor vs blood

— approximately half of the tumor sequences are enriched, whereas
about a third are enriched in normal breast
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Recreating Scatterplots Using the immunoSEQ Analyzer

immunoSEQC ANALYZER

OVERVIEW

FEATURED

© Immunosequencing identifies signatures of cytomegalovirus exposure history and
HLA-mediated effects on the T-cell repertoire
Nature Genetics
Harlan Robins, Fred Hutchinson Cancer Research Center
Added: 02/27/2017
An individual's T-cell repertoire dynamically encodes their pathogen exposure history. To determine if specific
pathogen exposure signatures can be identified by documenting public TCRs, we profiled the T-cell repertoire of 666
subjects with known cytomegalovirus (CMV) serostatus by immunosequencing, and we developed a statistical
classification framework that can diagnose CMV status from the resulting catalog of TCRb sequences with high
specificity and sensitivity, both in the original cohort and in an independent validation cohort of 120 subjects. We
confirmed that 3 of the identified CM ... See all >
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e Tumor and normal breast samples may be distinguished by a
linear model fit to the abundance of the top 100 clonotypes in
blood with the corresponding abundance in either tissue

Adaptive

15 | For Research Use Only. Not for use in diagnostic procedures.



Relative Abundance

10.0 10.0 £~ i
—_ = |
* 1.00 1.00 4 |
(4)) — | ok
8e 0.10 05%  p10% _rgdli™ 8%
O s S : 94.2%
MY 0.01 7599.5%  0.01 £z
-
8 0.001 o 0.001
nd{ "\ it i | I |||||||| nd{ I
0.01 0.1 10 10.0 001 01 10 100
Tumor abundance (%) Normal abundance (%)

e Tumor enriched sequence abundance is not correlated with
blood, but in healthy tissue, there is a subset that is correlated
with blood.
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Properties of Shared Clonotypes Between Patients
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Deleted and Inserted Bases
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Conclusions

By comparing bulk T-cell repertoires from tumor and normal breast tissue in a cohort of
patients with early-stage breast cancer, the authors were able to:

e Determine the clonal structure of infiltrating lymphocytes. These clonal structures
were quite distinct between tumor and normal breast.

e Distinguish tissues as normal or tumor solely on the basis of comparing T-cell
repertoire with blood

e |dentify a subset of T cells in each patient that were highly abundant in the tumor
compared with normal breast; this population may represent a clinically relevant
subset for future investigation. In many patients, however, these clonotypes were
dominated by more abundant clonotypes, which were also highly abundant in normal
breast, thus highlighting the large amount of background T cells in the tumor that
complicate isolating and identifying tumor-specific T cells.
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