














Reagent resources (cont.)

Cell proliferation

Reagent information

Proliferation measurements are typically made

based on DNA synthesis or on cellular metabolism
parameters. Assays can report cell health,
genotoxicity, and inhibition of tumor cell growth during
drug development. Invitrogen™ CellTrace” assays
(Figure 6) and Invitrogen” Click-iT" EJU assays (Figure
7) provide sensitive reagents to measure proliferation
in many cell types.

To learn more, go to
thermofisher.com/flow-cellproliferation

Highlights include:

Quantitation of newly synthesized DNA
Detection without denaturation of DNA

Compatibility with sensitive R-PE tandems and
fluorescent proteins

Fast detection—in as little as 60 minutes

An alternative to the cumbersome BrdU assay

Understanding the mechanisms of cell death and
survival can represent a critical aspect of toxicological
profiling and drug discovery. Invitrogen™ reagents and
assays are designed to effectively study changes in
the plasma membrane, the mitochondria, caspase
activity, and DNA fragmentation and chromatin
condensation as a result of apoptosis.

Many assays to detect different targets found in
early to late events

Range of fluorescent options to be excited from
multiple laser excitation sources

Assays are compatible and used in multiplexing
experiments

Apoptosis
To learn more, go to
thermofisher.com/flow-apoptosis
Invitrogen™ PrimeFlow” RNA assays are designed for e Unprecedented analysis of their correlation as
RNA and protein expression analysis of individual cells change over time or in response to stimuli
, cells. This novel assay employs a proprietary ¢ High-throughput ready with optimized multiwell
. o o
0% == fluorescent in §/tu hybrldllzlatlo.n (FISH) gnd branched kits and probes for many RNA targets
- a» DNA (bDNA) signal amplification technique that . .
Ay —y enables the detection of up to four RNA transcripts * Assay for any protein when no antibody
-
- in a single cell, and can be combined with standard is available
flow cytometry antibody staining using standard
RNA flow cytometry.

To learn more, go to
thermofisher.com/primeflow

Instruments

When using two or more fluorochromes in a single
experiment, some portion of the emission spectra of
a given fluorochrome may fall within the detector of
another fluorochrome. Simplify compensation with
guided software and products to help set up proper
controls.

The Attune NXT Flow Cytometer has two
different software guides to help set up for
negative and single-control compensation

To calculate how much compensation is
needed, single-color control samples must

be run with each experiment. Beads, such as
Invitrogen™ UltraComp eBeads" or OneComp
eBeads", AbC" Total Antibody Compensation
Beads, or cells stained with the antibodies
used in the experiment, can be used as single-
color controls

Panel builder

Creating assays for multiple antigens and cell
functions does not need to be difficult. Multiple tools
and reagents are available to help simplify design
needs.

To learn more, go to
thermofisher.com/readyflow

Field and technical support specialists to
help guide through panel building and finding
reagents

No pipette and titrate assays to measure cell
functions such as cell viability or apoptosis

Online tools to pick fluorophores and
find antibodies
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Figure 5. Invitrogen antibodies easily fit into immunophenotype assays. Ten-parameter immunopheotyping of human PBMCs with the Attune

NXT Flow Cytometer. Lymphocytes and monocytes were gated based on forward and side scatter profiles. Within the lymphocyte gate, T cells can be
isolated based on their expression of CD3 and further subdivided into CD4 and CD8 subpopulations. In addition, regulatory T cells (mediators of dominant
peripheral tolerance) express CD4 and CD25. CD62L identifies naive (T,) CD4- and CD8" T cells, whereas HLA-DR is expressed by activated T cells (T).
Conventional dendritic cells found in peripheral blood are generally negative for T and B cell lineage markers and co-express the integrin CD11c and HLA-
DR. Monocytes fall just above lymphocytes based on the scatter profile and express both CD14 and CD383.
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Figure 6. Cell labeling with Invitrogen” reagents for proliferation of harvested human T lymphocytes. Samples were stained with (A) CellTrace
violet reagent, (B) CellTrace CFSE reagent, (C) CellTrace yellow reagent, or (D) CellTrace far red reagent. An overlay of the unstimulated parent generation
is indicated as the brightest peak on the far right side of each histogram. Cells were traced for seven generations.
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Figure 7. Dual-parameter plot of human T cells assayed for CD3 and DNA strand breaks. CD3
was detected using an anti-CD3 antibody labeled with PE-Cy®7. DNA strand breaks were detected

Alexa Fluor 488 fluorescence

using the Invitrogen™ Click-iT" Plus EdU Alexa Fluor” 488 Flow Cytometry Assay Kit.
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Analyze whole blood samples €

Application spotlight

Simplify the workflow with a “no-wash, no-lyse” protocol

0N
C

Acquire blood or digest tissue

Dilute

Add live/dead stain

vt

[ 405110 |

<
S
[B[ 03148 [H 512725 |

<
-
@

<
g
=
[=]

Change filter configuration to add
additional side scatter off the violet laser

Whole blood analysis with “no-wash, no-lyse” protocol.
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Cell imaging

Multicolor cellular imaging gives significant information

into the cells and the biological systems being studied. In
addition to various protein levels, imaging also gives spatial
recognition information and other cellular readouts. One
such readout is hypoxia. Cellular responses to reduced
oxygen (hypoxic conditions) have been linked to a wide
range of human pathologies, including tumor development,
atherosclerosis, inflammation, and abnormal angiogenesis.
Although the importance of hypoxia in inducing these
conditions is well known, creating model systems to
accurately control the hypoxic conditions is extremely
difficult for most researchers. Until recently, to do this
effectively, access to elaborate imaging systems that allow
maintenance and precise control of temperature, humidity,
and gases (CO, and O,) during an experiment was needed.
The Invitrogen™ EVOS™ FL Auto Imaging System with
Onstage Incubator provides a solution to this situation.
This environmental chamber allows for the precise control
of oxygen levels, thereby delivering an effective system for
researchers to evaluate cellular responses to hypoxia by
long-term fluorescence live-cell imaging (Figure 8).

-
-

Figure 8. A549 cells stained with Invitrogen™ Image-iT™ Hypoxia
Reagent and exposed to different oxygen levels. (A) 20% O,
(B) 5% O, (C) 2.5% O, (D) 1% O,

EVOS FL Imaging System

The EVOS FL Auto Imaging System with Onstage Incubator
is designed to eliminate the complexities of long-term
live-cell imaging, allowing researchers to focus on data
generation, and not instrument operation and maintenance.
It allows for time-lapse cell imaging for long-term
monitoring of cell cultures. This flexible, high-performance,
and affordable solution for live-cell imaging allows you to:

e Control parameters—easily control environmental and
image acquisition parameters

e See more—create time-lapse images of every well of
a 96-well plate

e Save space—conserve valuable lab space with a small
footprint and sleek design

e Save money—economical system helps save money
with low-cost ownership and operation

Learn more at thermofisher.com/evos
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High-content imaging for

Immuno-oncology

Eliminate the complexities for cellular analysis

High-content analysis (HCA) provides both:

e Single-cell resolution for the quantitative measurements
using multiple fluorescence channels

e Visualization of each cell with spatial resolution (Figure 9)

Use cell-based imaging screens to identify mechanisms of
actions critical for immuno-oncology research. Important
applications of the technology include understanding
cell-signaling pathways and cellular toxicity. Cell-based
assays are increasingly being used to monitor responses
by providing a reflection of cell complexities in addition to
traditional biochemical assays.

Benefits of cell-based imaging screens include:

e 7-channel LED excitation for a wider probe selection

e Use of wide-field, bright-field, and confocal modes in the
same assay

e Compatibility with microscope slides to 1,536-well plates

e High-sensitivity detection and laser-based autofocus
helping to reduce photobleaching and toxicity

e Intelligent software enabling faster scan times

e Data analysis during image acquisition for fastest time
to results

Reduce assay time and capture more detail. In this
example, the Thermo Scientific” Cellinsight” CX7 HCA
Platform is used to detect cellular efficacy and off-target
side effects of different chimeric antigen receptor (CAR)
T cell therapies (Figure 10).
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Figure 9. CX7 High Content Analysis Platform. The is the only high-
content screening (HCS) platform to incorporate 4-color, bright-field,
7-color fluorescence, and confocal imaging. The system provides

the flexibility and robustness necessary for all HCS workflows and is
compatible with the existing informatics infrastructure.

E/T ratio

Figure 10. CAR T invasion into cancer spheroids. HCC827 spheroids
formed using spheroid microplate for 48 hours. Twenty-four hours after
EGFR scFv-CD28-CD3e CAR T cell addition (ProMab Biotechnologies),
spheroids were stained for cytokeratin-7 (green) and CD3g (red), with
Hoescht nuclei counterstain (blue). As effector-to-target (E/T) ratio is
increased from 10:1 to 40:1, invasion of the CAR T cells into the HCC827
tumor spheroid and subsequent tumor cell lysis is visible. Images courtesy
of Corning Inc., obtained using Cellinsight CX7 HCA Platform in confocal
mode using 10x objective.



Imaging tumors

Quickly scan your solid tumor samples
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Plate cells Treat cells with antibodies, small
molecules, siRNA, or CRISPR
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Image acquisition and object identification ~ Scan plate
(segmentation)

High-throughput imaging using the Celllnsight CX7 HCA Platform for CAR T cell engineering.
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Cytokine profiling with

Immunoassays

Save time and optimize

Cytokine profiling of samples is an important part in
immuno-oncology research as it is used to monitor

for both cytokine release syndrome (CRS) and the
effectiveness of the CAR T cell therapy itself. A great deal
is still currently unknown about the cytokines that are
released as well as their origins. The monitoring of CRS
is the most common off-target severe adverse event of
immuno-oncology therapy.

Detection and quantitation of protein analytes from various
biological samples indicate a multitude of biological and
pathological events. ELISAs, Luminex® multiplex platforms,
and new-generation immunoassays are routinely used

for quantitative assessment of soluble proteins such

as cytokines, chemokines, growth factors, and other
immunological markers.

Invitrogen™ immunoassays using Luminex® xMAP®

technology enable the simultaneous quantitation of up
to 80 different analytes using only 25-50 pL of sample.

Bead Set 26

Bead Set 21

é

Use small amount of blood or serum
ProcartaPlex panels

Multiplex immunoassay application spotlight for protein quantitation.
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Capture and label protein on

€

Application spotlight

As immunological and biological systems comprises
networks of secreted proteins, including cytokines,
chemokines, growth factors, and other proteins, multiplex
immunoassays are an efficient and time-saving method for
biomarker profiling of a large set of proteins from a small
sample. As such, multiplex immunoassays have proven

to be an invaluable tool for the comprehensive study of
biological systems.

e Fast—quantitate proteins in 3 hours with little
hands-on time

¢ Quantitative —quantitate up to
80 proteins simultaneously

e Easy—as easy to run as an ELISA

e Expand—expand or change your biomarker profile as
your research advances

To learn more about our immunoassay offerings, including
Invitrogen™ ProcartaPlex” multiplex products and services,
go to thermofisher.com/immunoassays

6.5 Microns 3

The bead is
impregnated
with the dye
mixture

Analyze results on the Luminex®
instrument; choose from FLEXMAP 3D®
(shown above), MAGPIX®, or the Luminex®
200" system
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Figure 11. sCTLA-4 levels were measured by ELISA and individual
values plotted according to clinical responses to the monoclonal
antibody ipilimumab.
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Figure 12. Overall survival (5 years) of patients treated with
ipilimumab—comparing those with >200 pg/mL serum sCTLA-4 to
those with =200 pg/mL.

Biomarker measurement using ELISA kits

Speed, sensitivity, reliability, and compatibility

with standard clinical laboratory equipment make
immunoassays such as Invitrogen™ coated ELISA kits the
method of choice for biomarker evaluation.

Quantification of soluble CTLA-4 (sCTLA-4) levels by ELISA
could be a forthcoming method to distinguish ipilimumab
responders from non-responders since elevated sCTLA-4
serum levels correlate with clinical benefit to ipilimumab
(Figure 11), and patients with elevated sCTLA-4 also show
significant survival benefit over those with low sCTLA-4
levels (Figure 12) [16].
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Cell Therapy Systems (CTS) products

Achieve a seamless transition from bench to clinic with

high-quality reagents

Cell engineering solutions

We offer complete cell engineering solutions to meet your
gene editing and cell delivery needs, including transfection
reagents, lentiviral transduction, electroporation, and
award-winning gene editing tools and solutions.

e |entiviral production
Whether you are using adherent or suspension vector
production, we can help you achieve high-titer and cost-
effective lentiviral vector production.

— Suspension lentiviral production at any scale—Our
latest innovation, the Gibco™ LV-
MAX™ Lentiviral Production System,
is the first complete lentiviral
production system for suspension
cell cultures, and it is optimized
to allow you to seamlessly and
efficiently scale your lentiviral production with high titers
in a serum-free system.

— Advanced lipid nanoparticle technology for
superior lentiviral production in

adherent cultures—Invitrogen™ - ’
. P . o (3=, gl
Lipofectamine™ 3000 Transfection E 8i

==

Reagent is a highly efficient,
cost-effective tool for lentiviral
production. This versatile reagent
enables high viral titers even with
genes that are large or difficult to package.

To learn more about our lentiviral solutions, go to
thermofisher.com/lentiviral
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CAR T cell therapy media and reagents

In addition to our characterization tools, we have
capabilities that span the immunotherapy workflow from
isolation to gene editing and cell expansion. Our products,
services, and support are designed to facilitate a seamless
transition from research to commercialization, with a

goal to reduce the time from your initial discovery to an
approved therapy.

Gibco” CTS media and reagents are manufactured in
accordance with cGMP for medical devices, 21 CFR

Part 820, and are designed to help you translate your cell
therapy to clinical applications with extensive safety testing
and traceability documentation to facilitate regulatory
approval, so you can transition your cell therapy to the
clinic with confidence.

¢ Cell isolation and activation—-Gibco” CTS"
Dynabeads™ CD3/CD28 magnetic beads
provide a trusted technology platform for ex
vivo T cell isolation, activation, and expansion
for immunotherapy [17-19].

e Cell expansion—-Gibco™ cell culture represents over
50 years of applying deep scientific cell
culture expertise. Used in clinical cell therapy
applications, our broad portfolio of CTS
media and reagents has been developed to
support your transition to the clinic.

— Gibco” CTS" OpTmizer” T Cell Expansion Serum-Free
Medium (SFM)—complete xeno-free formulation proven
for clinical success and specifically developed for the
growth and expansion of human T lymphocytes.

— Gibco” CTS" Immune Cell Serum
Replacement—a defined xeno-free
formulation proven for clinical use and
designed to support expansion of in vitro—
cultured human T cells when added as a
supplement to a basal cell culture medium
such as CTS OpTmizer T Cell Expansion SFM or Gibco™
AIM V™ Medium.

To learn more about our CAR T cell therapy media and
reagents, go to thermofisher.com/ctsimmunotherapy




The ability to learn more about cancer, develop powerful
therapeutics, and bring it to market is what drives our
immuno-oncology research. Gibco™ CTS™ products can
partner with your group or company to develop precision
therapeutics from cell culture to production (Figure 13).

Develop precision therapeutics with CTS™ Dynabeads”

magnetic beads and DynaMag” magnets. This gentle and
efficient technology provides a trusted technology platform

When you choose CTS products, you can expect:

cGMP-compliant manufacturing

e Manufactured in conformity with
cGMP for medical devices, 21 CFR
Part 820 of the regulation

e FDA-registered manufacturing site
with an ISO 13485-certified quality
management system

Seamless transition to the clinic

e Traceability documentation,
including certificates of analysis,
certificates of origin, and drug
master files

e Extensive QC testing for sterility,
endotoxin, adventitious agent, and
mycoplasma on most products

Expert support

e Experienced professionals to help
navigate regulatory processes from
research to commercial phase

e Cell therapy experts to help answer
your questions

Figure 13. Gibco CTS research to clinical research benefits.

from which the beads can be used to isolate T cells and
provide both the primary and co-stimulatory signals
required for activation and expansion. Applications include
cell expansion for CAR T and T cell receptor (TCR) cells.

[l Leukapheresis

Chemotherapy
and modified
T cell therapy,

T cell activation/
transduction

Modified T cell
expansion

CART cell therapy workflow—from leukapheresis to CAR T
manufacturing to patient infusion.

CTS cell expansion benefits include:
e |solated and activated T cells enable efficient
gene transduction

e Expanded T cells have a central memory T cell
phenotype with persistence in vivo expansion of
100-1,000 fold in 9-14 days

e Scalable, effective separation of cells and removal of

beads after expansion

Indications and product information
e Available for use in clinical trials under an approved
investigational new drug (IND) application

e For research use or non-commercial manufacturing of
cell-based products for clinical research

e Manufactured in conformity with cGMP; the site is FDA-
registered and has an 1ISO13485-certified facility

To learn more, go to thermofisher.com/us/en/home/
clinical/clinical-translational-research/cell-therapy.html
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Solutions for the
Immunotherapy workflow

From research to the clinic and beyond, we have solutions to help
you achieve your cell therapy goals

Cell isolation and activation

Products intended for ex vivo isolation, activation, and
expansion of human T cells in translational research with
best-in-class purity, yield, and function.

Cell engineering

Complete cell engineering solutions to meet your T cell
delivery needs, including vector construction, production

and purification, vector delivery, electroporation, and gene -

editing tools.

|
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Cell expansion

Extensive selection of cell expansion media and reagents,
including serum-free media, serum replacement, growth
factors, wash buffers, and cryopreservation solutions. We
also offer bioreactors, cultureware, cell culture bags, and
custom media for a complete cell expansion solution.

Cell analysis

Equipment, tools, and reagents for cell counting,
whole-cell analysis, protein analysis, and genetic analysis,
along with safety testing, including endotoxin and
mycoplasma. State-of-the-art cell characterization tools for
your in-process and lot-release testing needs.

Cell delivery

Clinical trial logistics support, cGMP-compliant global
biobanking, cryogenic distribution expertise, and
comprehensive supply chain management for autologous
and allogeneic cell therapies.
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Service and support

We are committed to helping progress research of immuno-oncology cell
pathway regulators, genetically modified T cells, and other immunity-based
cell therapy strategies. Flow cytometry products, from sample preparation to
executing experiments, are designed to facilitate research and development of

advanced immunotherapy.

To learn more, go to thermofisher.com/flowcytometry

Resources

Flow Cytometry Support Center
¢ Flow Cytometry Resource Center

¢ Flow Cytometry Learning Center

Fluorescence SpectraViewer
¢ High-Content Analysis Reagents
¢ Flow Cytometry Protocols

e Molecular Probes™ Handbook
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