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Growing Our Oncology Solutions with Continued Innovation
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Tumor-Immune Interactions are Complex and Warrant a Multi-Dimensional Approach

OncomineÊ TCR Beta-LR Assay

Source: http://www.sciencedirect.com/science/article/pii/S1074761313002963

License: https://creativecommons.org/licenses/by/4.0/

Labels were removed. 

OncomineÊ Immune Response Research Assay 

OncomineÊ Tumor Mutation Load Assay OncomineÊ TCR Beta-SR Assay 

http://www.sciencedirect.com/science/article/pii/S1074761313002963
https://creativecommons.org/licenses/by/4.0/


4

Can we Identify Immune Cell Co-infiltrates That Influence T Cell Function Within Tumor?

Repressive 

Tumor 

Microenvironment

Permissive 

Tumor 

Microenvironment

Inhibits T cell responses to tumor Permits T cell expansion and 

anti-tumor activity

Myeloid

Suppressor?

High Evenness

(Clones at nearly equal 

frequency)

Low Evenness 

(Dominating clone or clones)
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Constant Leader FR1 FR2

Diversity(D) Joining (J)Variable (V)

CDR3

FR3

CDR1 CDR2

Sequencing Beta 

Chain of T Cell 

Receptors to 

Characterize 

Immune Status

AmpliSeq Primers  
~330-340 bp

Long Read NGS assay capturing all 3 

CDRs (1,2 &3).  Uniquely captures 

germline TRBV polymorphism from 

blood/tissue to investigate 

predisposition to adverse events.

Flexible input/sequencing depth 

requirements covering samples with 

low, medium, and high clonal 

diversity.

Superior informatics for accurate 

clonality and ɓchain sequence 

assessment without interference from 

primer bias.

10ng-

1mg

Ion Torrent OncomineÊ TCR Beta ïLR Assay

Allelic variants may alter interaction of CDR1 and 2 with HLA

V-gene polymorphism Clonality / TCR convergence

TCRComplex.png used under creative commons license: 

https://creativecommons.org/licenses/by-sa/3.0

https://creativecommons.org/licenses/by-sa/3.0
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OncomineÊ Immune Response Research Assay 

For Research Use only. Not for use in diagnostic procedures.

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, 

whiskers represent the 10 values, and outliers 

are represented by dots. 

*Genes associated with T cell activation in tumor-infiltrating lymphocytes (TIL). 

Å Profile 395 key genes 

associated with immune 

response

Å Accurately measure gene 

expression over wide 

dynamic range

Å Capture low expressing 

genes (IFNG) with greater 

sensitivity

Measures gene expression for tumor-immune system interactions over a 

wide dynamic range.
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A Myeloid Derived Suppressor Cell Signature Correlates with T Cell Evenness

T cell evenness from 

OncomineÊ TCR Beta-LR Assay

1 = Most even sizes

0 = Least even sizes

0
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.0

1

19 NSCLC biopsies

Correlation with 

OncomineÊ Immune Response Research Assay 

For Research Use only. Not for use in diagnostic procedures.
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Improving Liquid Biopsy Through Sequencing of Peripheral Blood T Cells

ÅLiquid biopsy is traditionally defined as 

the analysis of tumor cells, or the 

products of tumor cells, from peripheral 

blood.

ÅcfDNA has been the standard input 

material for liquid biopsy.

ÅHowever, signatures of T cell 

responses to tumor may be evaluated 

by T cell repertoire analysis of 

peripheral blood leukocytes.

ÅSuch signatures may potentially help to 

predict:

1. Immune mediated adverse events 

2. Response to immunotherapy

OncomineÊ cfDNA Assays 

OncomineÊ TCR Beta ïLR 

Assay

Image via Wikipedia
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For Research Use Only. Not for use in diagnostic procedures.

Certain T cell receptor beta-chain variable (TRBV) gene 

polymorphisms may influence TCR recognition of auto-

antigens. 

Polymorphisms implicated in autoimmune diseases:

ÅRheumatoid Arthritis (McDermott 1995, Maskmowych 1992)

ÅPsoriatic Arthritis (Uebe 2017)

ÅMultiple Sclerosis (Hockertz 1998, Hibbard 1992, Seboun 1989)

ÅNarcolepsy (Han 2013, Hallmayer 2009)

ÅType 1 Diabetes (Hughes 2015, Pierce 2013)

ÅAsthma (Cho 2001, Moffatt 1997) 

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

Allelic variants alter interaction of CDR1 and 2 with HLA
CDR loops

TCR

HLA

Can we identify patients predisposed 

to immune-mediated adverse events?

Constant 

Leader FR1 FR2

Diversity(D) Joining (J)Variable (V)

CDR3

FR3

CDR1 CDR2

Immune Repertoire 

(TCR ɓ) Assay

TCR-Seq
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For Research Use Only. Not for use in diagnostic procedures.

ÅA haplotype is a set of DNA variations (i.e. polymorphisms) that tend to be inherited together.

ÅOwing to human population structure and the small genetic distance between TRBV genes, we 

expect to observe groups of co-inherited variable gene alleles.

The TRB Locus Contains Tandemly-Arranged Polymorphic Genes

Example of TRB locus for two 

individuals with distinct haplotypes

Color indicates 

variable gene allele

Haplotype 1

Haplotype 2

200 kb



11

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

ÅWe evaluated pre-treatment peripheral blood 

from 55 research samples from individuals 

who experienced adverse events following 

immunotherapy.

ÅA subset of the individuals also had graded 

clinical response annotations which we may 

use to evaluate predictive biomarkers for 

immunotherapy response.

ÅTCRɓ libraries were generated from 25ng of 

RNA from peripheral blood leukocytes and 

sequenced to a depth of approximately 2 

million raw reads per library (8 libraries per S5 

530 chip).

Baseline Characteristics of 55 Research Sample Cohort

Category Subdefinition Overall Grade 1-2 AE Grade 3-4 AE P-Value

Number of Individuals 55 44 11 NA

Age

Median (range) 65 (34-84) 64 (42-84) 67 (34-77) 0.97

Sex

M 34 27 7
1

F 21 17 4

Ethnicity

Caucasian 54 44 10
0.20

Unknown 1 0 1

Cancer

Melanoma 26 19 7

0.73

Adenocarcinoma 15 12 3

Urothelial Carcinoma 5 4 1

Renal Carcinoma 1 1 0

Squamous cell carcinoma 7 7 0

Unknown 1 1 0

Treatment

Ipilimumab (CTLA-4) 25 18 7

0.18Nivolumab (PD-1) 18 17 1

Pembrolizumab (PD-1) 12 9 3

Response

PD 14 11 3

0.77

SD 9 8 1

PR 7 7 0

CR 3 3 0

Unknown 22 15 7

Repertoire Features

Reported reads per sample 
(thousands) 552 (94-1718)

567 (94-
1247) 533 (159-1718) 0.65

Clones Detected (thousands) 32 (5-70) 32 (5-70) 30 (14-62) 0.64

Clone Size Evenness .86 (.46-.96) .84 (.56-.96) .88 (.46-.94) 0.87



12

ÅHeatmap highlighting 

alleles detected in 55 

samples. Column indicates 

allele; red tiles indicate 

allele present in a 

particular sample. 

ÅGrouping of alleles into 

blocks indicates presence 

of  four major allele 

haplotypes.

ÅHaplotypes represent 

sets of alleles that tend to 

be inherited together owing 

to genetic linkage and 

population structure.

TRBV Allele Typing Reveals Four Major Haplotype Groups in 55 Sample Cohort

Alleles

T
R

B
V

7
.7

.0
1

p
8

5
A

T
R

B
V

6
.6

.0
1

p
5

1
T

T
R

B
V

5
.6

.0
1

p
8

6
G

T
R

B
V

5
.4

.0
1

p
1

0
1

A
T

R
B

V
5

.3
.0

1
T

R
B

V
5

.1
.0

1
p
8

5
A

T
R

B
V

1
6
.0

1
p

1
5

2
A

T
R

B
V

2
8
.0

1
p

1
5

G
T

R
B

V
5

.6
.0

1
p
3

6
T

6
7
A

T
R

B
V

1
5
.0

1
T

R
B

V
1

8
.0

1
p

2
0

0
G

T
R

B
V

1
2
.3

.0
1
p

6
7

T
T

R
B

V
5

.6
.0

1
p
2

8
G

T
R

B
V

5
.1

.0
1

p
0

T
T

R
B

V
3

0
.0

2
T

R
B

V
2

0
.1

.0
5

T
R

B
V

1
0
.3

.0
3

T
R

B
V

1
1
.3

.0
1
p

1
6

9
G

T
R

B
V

1
2
.4

.0
1
p

1
8

9
T

T
R

B
V

1
4
.0

2
T

R
B

V
1

2
.5

.0
1
p

1
5

7
A

T
R

B
V

7
.8

.0
1

p
2

3
1

G
T

R
B

V
5

.8
.0

1
p
3

6
T

2
1
7

T
T

R
B

V
6

.9
.0

1
p
9

G
T

R
B

V
9

.0
2

T
R

B
V

6
.4

.0
2

T
R

B
V

7
.3

.0
3

T
R

B
V

1
0
.1

.0
2

T
R

B
V

1
0
.2

.0
1
p

8
1

C
T

R
B

V
1

1
.2

.0
3

T
R

B
V

5
.5

.0
1

T
R

B
V

6
.6

.0
2

T
R

B
V

7
.4

.0
1

p
6

1
A

T
R

B
V

7
.8

.0
2

T
R

B
V

7
.2

.0
1

p
1

5
A

T
R

B
V

6
.5

.0
1

p
3

3
A

T
R

B
V

7
.9

.0
3

T
R

B
V

3
0
.0

1
p

1
4

A
T

R
B

V
3

.1
.0

1
p
2

2
9

C
T

R
B

V
2

3
.1

.0
1
p

8
C

T
R

B
V

4
.3

.0
1

p
0

T
T

R
B

V
1

2
.4

.0
1
p

4
9

A
T

R
B

V
1

2
.4

.0
1
p

1
1

2
G

T
R

B
V

1
1
.1

.0
1
p

1
3

3
G

1
7

7
T

1
9

0
G

T
R

B
V

5
.3

.0
1

p
1

4
8

T
T

R
B

V
1

0
.3

.0
2

T
R

B
V

1
0
.1

.0
1

T
R

B
V

7
.2

.0
2

T
R

B
V

2
4
.1

.0
1
p

1
4

2
A

T
R

B
V

6
.7

.0
1

T
R

B
V

7
.4

.0
1

T
R

B
V

1
0
.3

.0
1

T
R

B
V

2
0
.1

.0
2

T
R

B
V

2
.0

1
p
1

4
4

A
T

R
B

V
3

0
.0

1
T

R
B

V
5

.5
.0

2
T

R
B

V
1

1
.2

.0
1

T
R

B
V

6
.6

.0
1

T
R

B
V

6
.4

.0
1

T
R

B
V

7
.3

.0
1

T
R

B
V

1
6
.0

1
T

R
B

V
7

.9
.0

1
T

R
B

V
7

.8
.0

1
T

R
B

V
7

.7
.0

1
T

R
B

V
7

.6
.0

1
T

R
B

V
6

.5
.0

1
T

R
B

V
6

.2
.0

1
T

R
B

V
6

.1
.0

1
T

R
B

V
5

.8
.0

1
T

R
B

V
5

.6
.0

1
T

R
B

V
5

.4
.0

1
T

R
B

V
5

.1
.0

1
T

R
B

V
4

.2
.0

1
T

R
B

V
4

.1
.0

1
T

R
B

V
3

.1
.0

1
T

R
B

V
2

9
.1

.0
1

T
R

B
V

2
8
.0

1
T

R
B

V
2

7
.0

1
T

R
B

V
2

5
.1

.0
1

T
R

B
V

2
3
.1

.0
1

T
R

B
V

2
0
.1

.0
1

T
R

B
V

2
.0

1
T

R
B

V
1

9
.0

1
T

R
B

V
1

4
.0

1
T

R
B

V
1

3
.0

1
T

R
B

V
1

2
.5

.0
1

T
R

B
V

1
2
.4

.0
1

T
R

B
V

1
2
.3

.0
1

T
R

B
V

1
1
.1

.0
1

T
R

B
V

1
1
.3

.0
1

T
R

B
V

1
5
.0

2
T

R
B

V
1

8
.0

1
T

R
B

V
1

0
.2

.0
1

T
R

B
V

9
.0

1
T

R
B

V
2

4
.1

.0
1

T
R

B
V

4
.3

.0
1

T
R

B
V

7
.2

.0
1

T
R

B
V

7
.3

.0
2

T
R

B
V

6
.8

.0
1

T
R

B
V

6
.9

.0
1

12
15
32
35
38
42
45
47
48
53
59
61
63
11
16
19
20
21
23
24
25
26
28
34
36
37
39
40
41
44
46
49
51
17
18
30
56
57
60
62
9
10
13
14
22
27
29
31
33
43
50
52
54
55
58

0

0.2

0.4

0.6

0.8

1

Haplotype

Group



13

ÅPrincipal component analysis of sample TRBV 

allele types (n=55) followed by k-means 

clustering was used to subdivide samples into 

four haplotype groups.

ÅThe incidence of severe (grade 3 or 4) 

adverse events varies markedly between 

haplotype groups.

ÅHaplotype Group 2 appears to be protected 

from severe adverse events.

Assay Identifies TRBV Haplotypes Associated with Adverse Events

Haplotype 

Group

Grade 1 or 2 

AE

Grade 3 or 4 

AE

1 9 4

2 20 0

3 3 4

4 12 3

p = .0024, Fisherôs Exact Test

-2 -1 0 1

-2
-1

0
1

Clustering of subjects

based on TRBV allele haplotype

PC1 of TRBV haplotype
P

C
2
 o

f 
T

R
B

V
 h

a
p

lo
ty

p
e

Grade

1

2

3

4

3/15 (20%)

4/7 (57%)

4/13 (31%)

0/20 (0%)

Clustering of subjects by

TRBV allele haplotype 
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OncomineÊ TCR Beta ïSR Assay ïElizabeth Linch 

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

10ng-1mg

Oncomine TCR Beta-SR Assay

Å Catalogue # (DNA ςA39072), (RNA A39359)

Å Amplicon Length ~80 bp

Å Supported Chips - (Ion Gene Studio S5 - 530, 540, 550 enabled)

Å Supported Sample Types - FFPE (DNA & RNA), cfDNA

Abstract #: 963, Poster Board #: PO-394
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We enable our customers to make the world healthier, cleaner and safer.

A Mission We are Proud of
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