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Tumor-Immune Interactions are Complex and Warrant a Multi-Dimensional Approach

Oncomi neE Tumor Mut a LV oaldedKs s QP comineE T-ERAsEag t a

OncomineE | mmune Response Research Assay

Source: http://www.sciencedirect.com/science/article/pii/S1074761313002963 =
3 License: https://creativecommons.org/licenses/by/4.0/ -Is-igelr?,\?fstheg
Labels were removed.
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Can we ldentify Immune Cell Co-infiltrates That Influence T Cell Function Within Tumor?
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lon Torrent OncomineE TCR Beta i LR Assay

Sequencing Beta Long Read NGS assay capturing all 3
. . {' . Chain of T Cell CDRs (1,2 &3). Uniquely captures
_. Receptors to germline TRBV polymorphism from
[ : i i '
| Characterize bIoo_d/tlssyg to investigate
. predisposition to adverse events.

Immune Status

Flexible input/sequencing depth

. . requirements covering samples with
V-gene polymorphism Clonality / TCR convergence . : - J P
low, medium, and high clonal

( A Y A \ diversity.
Leader FR1 FR2 FR3 Constant
_
CDR1  CDR2 CDR3
Variable (V) Diversity(D)  Joining (J) Superior informatics for accurate
AmpliSeq Primers clonality and b chain sequence
~330-340 bp R assessment without interference from
primer bias.
# Allelic variants may alter interaction of CDR1 and 2 with HLA TCRComplexpng used under creative commons icense:
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Measures gene expression for tumor-immune system interactions over a

neekt
wide dynamic range.

Oncomi

A Profile 395 key genes

associated with immune

response

genes (IFNG) with greater

expression over wide
sensitivity

dynamic range
A Capture low expressing

A Accurately measure gene

The box-and-whisker plot depicts the log2 ratios
of the reads per million (RPM) for the genes
shown on the x-axis in 8 NSCLC samples. The
box represents the interquartile range, the line
within the box represents the median value,
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associated with immune

Subset of key genes
response research

Genes associated
with checkpoint pathway

Genes associated

Genes associated
with T cell receptor signaling

whiskers represent the 10 values, and outliers

are represented by dots.

with drug targets

*Genes associated with T cell activation in tumor-infiltrating lymphocytes (TIL).
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A Myeloid Derived Suppressor Cell Signature Correlates with T Cell Evenness

T cell evenness from
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Improving Liquid Biopsy Through Sequencing of Peripheral Blood T Cells

ALiquid biopsy is traditionally defined as
the analysis of tumor cells, or the
products of tumor cells, from peripheral
blood.

AcfDNA has been the standard input
material for liquid biopsy.

AHowever, signatures of T cell
responses to tumor may be evaluated
by T cell repertoire analysis of
peripheral blood leukocytes.

ASuch signatures may potentially help to
predict:

1. Immune mediated adverse events

2. Response to immunotherapy

OncomineE cfDNA Assays

Plasma

OncomineE T CR BleRt
Assay

(55% of total blood)

Buffy Coat

leukocytes & platelets
(<1% of total blood)

Erythrocytes
(45% of total blood)

Image via Wikipedia



TRBYV Gene Polymorphisms | Future Biomarker for Immune-Mediated Adverse Events?

Certain T cell receptor beta-chain variable (TRBV) gene
polymorphisms may influence TCR recognition of auto-
antigens.

Can we identify patients predisposed
to immune-mediated adverse events?

Immune Repertoire Polymorphisms implicated in autoimmune diseases:
(TCR b) Assay A Rheumatoid Arthritis (McDermott 1995, Maskmowych 1992)

A Psoriatic Arthritis (Uebe 2017)

A Multiple Sclerosis (Hockertz 1998, Hibbard 1992, Seboun 1989)

A Narcolepsy (Han 2013, Hallmayer 2009)

\ Type 1 Diabetes (Hughes 2015, Pierce 2013)

\ Asthma (Cho 2001, Moffatt 1997)

# Allelic variants alter interaction of CDR1 and 2 with HLA

Leader FR1 FR2 FR3
CDR1 CDR2 CDR3
Constant
Variable (V) Diversity(D)  Joining (J)
ThermoFisher



The TRB Locus Contains Tandemly-Arranged Polymorphic Genes

Color indicates
Example of TRB locus for two variable gene allele

individuals with distinct haplotypes
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AA haplotype is a set of DNA variations (i.e. polymorphisms) that tend to be inherited together.

AOwing to human population structure and the small genetic distance between TRBV genes, we
expect to observe groups of co-inherited variable gene alleles.
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Baseline Characteristics of 55 Research Sample Cohort

. Category Subdefinition Overall |Grade 12 AH Grade 34 AE P-Value
AWe evaluated pre-treatment peripheral blood R Number of Individuals 55 44 1 NA
. . . ge
from 55 research samples from individuals Median (range) 65 (3484) o4 (4284) 67 (3477) | 097
. . S
who experienced adverse events following > M 34 27 T
immunotherapy. T : = ” .
. .. Caucasian 54 44 10 0.20
AA subset of the individuals also had graded Unknown 1 0 1 °
. . . . Cancer
clinical response annotations which we may Melanoma 29 19 7
. . . Adenocarcinoma 15 12 3
use to evaluate predictive biomarkers for Urothelial Carcinoma 5 4 I
immunotherapy response. e  ——
. . Unknown 1 1 0
ATCRD | ibraries were geswer gt ed T rom Z5nd Of
. Ipilimumab (CTLA) 25 18 7
RNA from peripheral blood leukocytes and Nivolumab (PEL) 18 17 1 o018
. Pembrolizumab (PD) 12 9 3
sequenced to a depth of approximately 2 Response
million raw reads per library (8 libraries per S5 = = = :
: 0 0.
530 chip). " . : <
Unknown 22 15 7
Repertoire Features
Reported reads per sample 567 (94
(thousands) 552 (941718)1247) 533 (1591718) 0.65
Clones Detected (thousands) |32 (570) 32 (570) 30 (1462) 0.64
Clone Size Evenness .86 (.46.96) |.84 (.56.96) |.88 (.46.94) 0.87
For Research Use Only. Not for use in diagnostic procedures.
ThermoFisher

11




TRBV6.9.01
TRBV6.8.01
TRBV7.3.02
TRBV7.2.01
TRBV4.3.01
TRBV24.1.01
TRBV9.01
TRBV10.2.01
TRBV18.01
TRBV15.02
TRBV11.3.01
TRBV11.1.01
TRBV12.3.01
TRBV12.4.01
TRBV12.5.01
TRBV13.01
TRBV14.01
TRBV19.01
TRBV2.01
TRBV20.1.01
TRBV23.1.01
TRBV25.1.01
TRBV27.01
TRBV28.01
TRBV29.1,01
TRBV3.1.01
TRBV4.1.01
TRBV4.2.01
TRBV5.1.01
TRBV5.4.01
TRBV5.6.01
TRBV5.8.01
TRBV6.1.01
TRBV6.2.01
TRBV6.5.01
TRBV7.6.01
TRBV7.7.01
TRBV7.8.01
TRBV7.9.01
TRBV16.01
TRBV7.3.01
TRBV6.4.01
TRBV6.6.01
TRBV11.2.01
TRBV5.5.02
TRBV30.01
TRBV2.01p144A
TRBV20.1.02
TRBV10.3.01
TRBV7.4.01
TRBV6.7.01
TRBV24.1.01p142A
TRBV7.2.02
TRBV10.1.01
TRBV10.3.02
TRBV5.3.01p148T
TRBV11.1.01p133G177T190G
TRBV12.4.01p112G
TRBV12.4.01p49A
TRBV4.3.01p0T
TRBV23.1.01p8C
TRBV3.1,01p229C
TRBV30.01p14A
TRBV7.9.0
TRBV6.5.01p33A
TRBV7.2.01p15A
TRBV7.8.02
TRBV7.4.01p61A
TRBV6.6.02
TRBV5.5.01
TRBV11.2.03
TRBV10.2.01p81C
TRBV10.1.02
TRBV7.3.03
TRBV6.4.02
TRBV9.02
TRBV6.9.01p9G
TRBV5.8.01p36T217T
TRBV7.8.01p231G
TRBV12.5.01p157A
TRBV14.02
TRBV12.4.01p189T
TRBV11.3.01p169G
TRBV10.3.03
TRBV20.1.05
TRBV30.02
TRBV5.1.01p0T
TRBV5.6.01p28G
TRBV12.3.01p67T
TRBV18.01p200G
TRBV15.01
TRBV5.6.01p36T67A
TRBV28.01p15G
TRBV16.01p152A

eSS

TRBV5.4.01p101A
TRBV5.6.01p86G
TRBV6.6.01p51T
TRBV7.7.01p85A

Haplotype
Grcl)up

samples. Column indicates
allele; red tiles indicate

allele present in a
be inherited together owing

to genetic linkage and

blocks indicates presence
population structure.

of four major allele

haplotypes.
sets of alleles that tend to

alleles detected in 55
AGrouping of alleles into
AHaplotypes represent

particular sample.
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Assay ldentifies TRBV Haplotypes Associated with Adverse Events

APrincipal component analysis of sample TRBV
allele types (n=55) followed by k-means

Clustering of subjects by
TRBYV allele haplotype

clustering was used to subdivide samples into ® 3/15 (20%) A 413 (31%)
four haplotype groups. o O‘ o © Og)
AThe incidence of severe (grade 3 or 4) % o8 o o o A O
adverse events varies markedly between s o © ® © 0
haplotype groups. g <7 o ¢
> I~ 0/20 (0%) _ &
AHaplotype Group 2 appears to be protected o ¢ A ©
from severe adverse events. 5 &
8 Grade
Haplotype | Grade 1 or 2 | Grade 3 or 4 o Y 47 (57%) o1
Group AE AE R o 22
1 9 4 ° 0® A4
2 20 0 | | |
3 3 4 -2 1 0 1
12 3
p =.0024, Fi sher 0s Exact Test PC1L of TRBV haplotype




Oncomi neE TiGRASSayi Hlizabeth Linch

Oncomine TCR BeidRAssay
A Catalogue #DNAc A39072), (RNA39359)
Amplicon Length~-80bp

A
A Supported Chips (lon Gene Studio S%30, 540, 550 enabléd
A Supported Sample TypesFFPE (DNA & RNAIDNA

Variable gene (V) gDNA

Constant

CDR1 CDR2 Diversity (D) Joining (J) Intron
1 — — 1 s

FR1 FR2 __—==""Region of interest e
(CDR3)

V-gene (FR3)
targeting primers

J-gene
targeting primers

Variable gene (V) RNA/cDNA

CDR1 CDR2 Diversity (D) Joining (J) Constant

Leader FR1 FR2

V-gene (FR3)
targeting primers

~ Region of interest
(CDR3)

J-gene
targeting primers

Short amplicon probes CDR3 region
and allows for investigation of
degraded RNA or DNA samples such
as those preserved in FFPE.

Flexible input requirements covering
samples with low, medium, and high
clonal diversity

Superior informatics for accurate
clonality assessment without
interference from primer bias
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A Mission We are Proud of
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