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1. Introduction
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Specifically, we developed two bioluminescent reporter-based
bioassays to measure T cell activation via CD3 (NFAT-RE) or CD3
+ CD28 (IL-2 promoter). These bioassays include the following:

TCR/CD3 (NFAT) effector cells: Jurkat
cells engineered with an NFAT-RE

- : . - NFAT-RE = luciferase —
driving luciferase expression. Responds
to CD3, but not CD28 stimulation.
TCR/CD3 (IL-2) effector cells: Jurkat
cells engineered with an IL-2 promoter  _ | o promoter — luciferase -

driving luciferase expression. Responds
to CD3 and CD3+CD28 stimulation.

2. Both TCR/CD3 (NFAT) and TCR/CD3 (IL-2)
Cells Respond to TCR/CD3 Stimulation
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TCR/CD3 (NFAT) (Left) and TCR/CD3 (IL-2) (Right) effector
cells were stimulated with increasing concentrations of an anti-
CD3 Ab.

3. T Cell CD3+CD28 Co-stimulation Measured
using TCR/CD3 (IL-2) Effector Cells
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TCR/CD3 (IL-2) effector cells were stimulated with increasing
concentrations of antl-CD28, anti-CD3 or a combination of anti-
CD3+anti-CD28 Abs, as indicated.
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4. Abatacept Modulates CD3+CD28 T Cell
Activation using TCR/CD3 (IL-2) Cells

Experimental Design

(1) TCR/CD3 (NFAT or IL-2)
effector cells are incubated with
Raji (CD80/86%) target cells

3
I % (2) T cell activation is induced via
crosslinked anti-CD3 Ab and

APC ;!@@%Bm T-cell
' ) 5 \

P 8 ,‘l\ CD28 engagement by its ligand
_ Abatacept AN CD80/86 expressed on the Raiji
target cells

ostimulatory binding of CD28 on naive T celis and

(3) Addition of a CTLA-4/1gG fusion
protein (Abatacept) binds
CD80/86 and inhibits CD28-
mediated T cell activation.
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Increasing concentrations of Abatacept were added to either TCR/CD3 (NFAT) or
TCR/CD3 (IL-2) effector cells, as indicated. Abatacept induced a significant
decrease in TCR-mediated luciferase activity in TCR/CD3 (IL-2) effector cells
compared to TCR/CD3 (NFAT) effector cells. This is expected because CD28
functions independently of the NFAT response element (see Introduction).

5. Measurement of CD3 Bispecific Antibody
Activity: Assay Design and Protocol

Assay Design for Measuring CD3 Bispecific Antibody Activity

Tumor Target Cell Experimental Design
_ (1) TCR/CD3 (NFAT or IL-2)
antigen effector cells are incubated with

Increasing concentrations of a
CD3 bhispecific Ab

(2) The bispecific Ab
simultaneously binds to
TCR/CD3 on the effector cells
and tumor antigen on the target
cells

(3) Bispecific Ab binding stimulates
IL-2 or NFAT luciferase activity

Bispecific Ab

/ Promoter or RE | Luciferase

TCR/CD3 Effector Cell

Assay Protocol for Measuring CD3 Bispecific Antibody Activity
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6. Analysis of Blinatumomab CD3 x CD19
Bispecific Antibody Activity

y 4 Blinatumomab belongs to a class of
-‘*—.3..\_:.:- constructed monoclonal antibodies,
& .”ﬂ bi-specific T-cell engagers (BITES),
o that exert action selectively and
tumor antigen jﬂ direct the human immune system to
| act against tumor cells.
il O p Bllnatumomap specifically targets
. > the CD19 antigen present on B cells.
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Increasing concentrations of Blinatumomab were added to either
TCR/CD3 (IL-2) or TCR/CD3 (NFAT) effector cells, as indicated.
Blinatumomab induced a dose-dependent increase in luciferase in both
TCR/CD3 (IL-2) and TCR/CD3 (NFAT) effector cells in the presence of
Raji (CD19+) target cells. No response was detected in the absence of
Raji (CD19+) target cells.
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/. Assay Qualification with Blinatumomab:
Assay Precision, Accuracy and Linearity

Accuracy and Intermediate Precision (N = 6)

Measured
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8. Measurement of Chimeric Antigen
Receptor T (CAR-T) Cell Activity

CAR-T Design
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Serial dilutions of anti-CD19/CD20 CAR-T effector cells were incubated in the
presence and absence of Raji (CD19/CD20+) target cells. Luciferase activity was
detected in the presence of Raji cells, but not with the CAR-T effector cells alone.

9. Conclusions

We have developed a platform of T cell activation bioassays that
Incorporate a bioluminescent reporter-based readout of T cell
activation via CD3 (NFAT-RE) or CD3 + CD28 (IL-2 promoter). These
assays reflect the mechanisms of action of biologics designed to
engage, recruit, and stimulate T cell activation to attack target disease
cells. Specific applications include measurement of anti-CD3
bispecific Ab and CAR-T cell activity.

The bioassays provide the following:

Mechanism of action (MOA)-based measure of biologics activity
« Specific measure of CD3 or CD3 + CD28 T cell activation pathways
« Quantitative measure of anti-CD3 Ab and bispecific Ab potency
Consistent and reliable measure of biologics activity

« Demonstrated precision, accuracy, reproducibility, robustness

 All assays can be used as “Thaw-and-use” cell format, no cell culture
required

* Functional performance suitable for development into potency,
stability, and NAb assays (data not shown)

Easy-to-implement
« Rapid and convenient workflow

 Amenable to standard 96-well and 384-well plate formats
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