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CAR T Cell Research

Chimeric antigen receptor (CAR) T cell transfer has had success as a treatment for leukemia and lymphoma, but solid tumors have been more
challenging due to the rarity of true tumor-specific target molecules and the immunosuppressive nature of the tumor microenvironment. New
CAR strategies, continued improvements to T cell expansion methods, and combining adoptive cell transfer with other approaches such as
immune checkpoint blockade, will be crucial moving forward. Trust our wide range of proteins, antibodies, kits, and assays to activate, expand,
characterize, and functionally verify your CAR T cells.

Activate and Expand CAR T Cells

In order for adoptive cell transfer to be a viable option moving forward more research is needed to improve the efficiency of current T cell
expansion methods. Our hope is that the high-quality proteins and antibodies we offer, and the expertise behind their development, can help
move the field of adoptive cell therapy forward.

Activate Cells with CD3 and CD28 Antibodies

Our antibodies provide consistent performance and are 100% guaranteed to work in the application and species listed.

Brand Target (clone) Clonality Species Catalog #

R&D Systems CD3¢ (UCHT1R) Recombinant Monoclonal* Human MAB100R NEW

R&D Systems CD3¢ (UCHT1) Monoclonal Human MAB100

Novus Biologicals CD3¢ (OKT3) Monoclonal Human NBP2-24867

R&D Systems CD3¢ (145-2C11) Monoclonal Mouse MAB484

R&D Systems CD28 (37407) Monoclonal Human MAB342

Novus Biologicals CD28 (37.51) Monoclonal Mouse NBP1-30418

*Minimize variability with the guaranteed consistency provided by recombinant antibodies. We also offer hybridoma and B-cell to recombinant antibody conversion services. Learn
more at rndsystems.com/recombinantconversion

Expand Cells with Industry-leading Recombinant Proteins

Our industry-leading proteins are the ideal choice for consistent and reliable results. Features of our proteins include:

» Highly cited * Bioactivity demonstrated with relevant bioassay data

* Lowest endotoxin specification (<0.1 EU/pg) on the market * GMP-grade available
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Transition smoothly to clinical manufacturing with
Recombinant Human IL-2 GMP Protein and Recombinant
Human IL-2 Protein, Animal-Free, both manufactured in the
same facility with identical processes.

Support your ongoing cell manufacturing with the
consistent lot-to-lot bioactivity of Recombinant Human
IL-2 GMP Protein.

Recombinant Protein Catalog # (species) Animal-Free, GMP-grade Animal-Free

IL-2 202-IL (Human); 402-ML (Mouse) BT-002-GMP (Human) BT-002-AFL (Human)
IL-7 207-IL (Human); 407-ML (Mouse) BT-007-GMP (Human) BT-007-AFL (Human)
15 247-1LB (Human); 447-ML (Mouse) BT-015-GMP (Human) BT-015-AFL (Human)
1121 8879-IL (Human); 594-ML (Mouse) 8879-GMP (Human) AFL8879 (Human)

Learn more | rndsystems.com/expansion and novusbio.com

Identify Memory CAR T Cells

Evidence is starting to suggest that memory T cells may be the most potent and effective subset to use for CAR T cell therapy. Take advantage

of the quality and selection of R&D Systems® and Novus Biologicals® antibodies to identify memory T cell subsets.

Commonly used markers for memory T cell subsets

Lineage Naive (T,) Central Memory (T, ) Effector Memory (T, Tissue-resident Mem- Stem Cell-like Memory
ory (T,) (Tsem)
Human CD3* and CD4* or CD8* CD45RA* CCR7* CD45R0O- CCR7* CD45RA- CCR7- CD45RA- CD45R0O* CD69* CD103* CCR7* CD95* CD45R0-
CcD27* CD45R0O* CD62L* CD62L- CD27- CD27* CD45RA* CD62L*
CcD27* CDh122*
Mouse CD3*and CD4* or CD8* CD44- CD62L* CD44* CD62L* CD44* CD62L" CD69* CD103* CD44- CD62L*

Antibodies for Lineage and Memory T Cell Markers

Lineage Marker Antibodies

Fluorochrome-conjugated Antibodies for Flow Cytometry (Catalog #s)

Molecule Species Clone Alexa Fluor® Additional Alexa Fluor® Unconjugated
APC Fluorescein PE PerCP conjugates 405/ 594/ Biotin Antibodies
488 700 647/750 (Applications)
Human UCHT1 FAB100A FAB100F FAB100P FAB100C FAB100G FAB100ON FAB100V/FAB100T/ MABZ100 (FA, FC, ICC/IF,
uma FAB100R/ FAB100S IP)
M 17A2 FAB4841A FAB4841F FAB4841P FAB4841C FAB4841G FAB4841N FAB4841V/ FAB4841T/ BAM4841 MAB4841 (FA, FC, ICC/
cp3 ouse FABA841R/FAB4841S IF, IHC, IP)
145- NBP2- NBP2- NBP2- FAB484G FAB484N FAB484U/ FAB484V/ NBP2- NBP2-30151 (FC);
Mouse 2C11 30149APC 30149PE 30149PCP FAB484T/ FAB484R/ 301498 MAB484 (Depl, FA, FC,
FAB484S IP)
Human 11830 FAB3791A FAB3791F FAB3791P FAB3791C FAB3791G FAB3791N
Human RPA-T4 NBP2- NBP2- NBP2-27248 NBP2- NBP2- NBP2- NBP2-27216AF405/ NBP2-25199 (B/N, FC,
CDh4 27245 27247 27216PCP 27216AF488 | 27216AF700 | NBP2-27216AF647 IHC, IV)
Mouse GK1.5 FAB554A FAB554F FAB554P FAB554C FAB554G FAB554N FAB554V/FAB554T/ BAM554 MAB554 (Depl, FA, FC,
FAB554R/ FAB554S IHC, IP)
Human 37006 FAB1509A FAB1509F FAB1509P FAB1509C FAB1509G FAB1509N FAB1509V/FAB1509T/ MAB1509 (FC, ICC/IF)
FAB1509R/FAB1509S
Human C8/144B NBP2- NBP2- NBP2- NBP2- NBP2- NBP2-34588AF405/ NBP2- NBP2-32836 (FC, ICC/IF,
CDSa 34588APC 34588PE 34588PCP 34588AF488 | 34588AF700 | NBP2-34588AF647 34588B IHC, IP, WB)
Human RPA-T8 NBP2- NBP2- NBP2-27237 NBP2- NBP2- NBP2- NBP2-25195AF405/ NBP2-25195 (FC, IHC,
u 27246 27235 25195PCP 25195AF488 | 25195AF700 | NBP2-25195AF647 \%]
Mouse 53-6.7 FAB116A FAB116F FAB116P FAB116C FAB116G

Application Key: B/N Blocking/Neutralization ChiP Chromatin Immunoprecipitation Depl Depletion E ELISA FA Functional Assay FC Flow Cytometry
ICC/IF Immunocytochemistry/Immunofluorescence IHC Immunohistochemistry IP Immunoprecipitation IV In vitro WB Western Blot

*Recombinant Monoclonal Antibody ™ R&D Systems

Novus Biologicals

Now Available

Choose From Over
10,000 Antibodies

Learn more and find products

Sample-Size Antibodies

novusbio.com/samplesize
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Antibodies for Lineage and Memory T Cell Markers continued

Fluorochrome-conjugated Antibodies for Flow Cytometry (Catalog #s)
Molecule Species Clone Alexa Fluor® Additional Alexa Fluor® Unconjugated
APC Fluorescein PE PerCP 405/ 594/ Biotin Antibodies
488 700 647/750 (Applications)
150503 FAB197A FAB197F FAB197P FAB197C FAB197G FAB197N FAB197G/ FAB197T/ MAB197 (B/N, FC, ICC/
CCR7 Human
FAB197R IF)
Human 57703 FAB382A FAB382F FAB382P BAF382 MAB382 (B/N, FC, WB)
CcD27 Human/ LG.7F9 NBP1- NBP1- NBP1- NBP1- NBP1- NBP1-43428AF405/ NBP1- NBP1-43428 (FC, Func,
Mouse 43428APC 44021 43428PE 43428PCP 43428AF700 | NBP1-43428AF488/ 43661 IP)
NBP1-43428AF647
Mouse IM7.8.1R FAB6127P FAB6127G FAB6127R MAB6127* (FC)
CD44 Vouse | KM201 NBP1- NBP1- NBP1-26583 NBP1-
26584 26581 26582
Human 158-4D3 NBP2- NBP2- NBP2- NBP2- NBP2- NBP2-33144AF405/ NBP2- NBP2-15193 (E, FC, ICC/
33144APC 33144PE 33144PCP 33144AF488 | 33144AF700 | NBP2-33144AF647 33144B IF, IHC, IP, WB)
| CD45RA
Human HI100 NBP1- NBP1-43865 | NBP1- NBP1- NBP1-43410 (FC, IHC)
43040 42850 43639
CD45R0 Human UCHL-1 NBP2- NBP2- NBP2- NBP2- NBP2- NBP2- NBP2-33104AF405/ NBP2- NBP2-29631 (FC, ICC/IF,
u 33104APC 33104F 33104PE 33104PCP 33104AF488 | 33104AF700 | NBP2-33104AF647 33104B IHC)
Human DREG56 NBP1- NBP2- NBP1- NBP1- NBP1- NBP1- NBP1-42795AF405/ NBP1-42795 (FC, Func,
42795APC 00130 42795PE 42795PCP 42795AF488 | 42795AF700 | NBP1-42795AF647 IHC, IP, WB)
Human FMC46 NB100- NB100- NB100- NB100- NB100- NB100- NB100-65388AF405/ NB100-65388 (FC, IHC,
65388APC 65388F 65388PE 65388PCP 65388AF488 | 65388AF700 | NB100-65388AF647 IP)
CD62L Vouse | MEL14 NBP2- NBP2- NBP2- NBP1- NBP2-00260 (FC, IHC,
00260F 00260PE 00264 43625 1P)
95218 FAB5761F FAB5761P FAB5761G FAB5761N FAB5761U/FAB5761V/ BAM5761 MAB5761 (FC)
Mouse FAB5761T/ FAB5761R/
FAB5761S
298614 FAB23591A FAB23591F | FAB23591P FAB23591G FAB23591N FAB23591U/ MAB23591 (FC, ICC/IF)
FAB23591V/
Human FAB23591T/
FAB23591R/
FAB23591S
Human FN50 NBP1- NBP1- NBP1- NBP1- NBP1- NBP1- NBP1-43387AF405/ NBP1- NBP1-43387 (FC, IHC)
CD69 u 43387APC 43992 43387PE 43387PCP 43387AF488 | 43387AF700 | NBP1-43387AF647 43621
310106 FAB2386A FAB2386F FAB2386P FAB2386G FAB2386N FAB2386U/FAB2386V/ MAB2386 (FC, WB)
Mouse FAB2386T/FAB2386R/
FAB2386S
Mouse H1.2F3 NBP1- NBP1- NBP1- NBP1- NBP1- NBP1- NBP1-28011AF405/ NBP1- NBP1-28011 (FC, IHC,
28011APC 28012 28011PE 28011PCP 28011AF488 | 28011AF700 | NBP1-28011AF647 43622 IP, IV)
Human Ber-ACT8 NBP1- NBP1- NBP1- NBP1- NBP1- NBP1- NBP1-97564AF405/ NBP1-97564 (FC, IHC,
97564APC 97568 97564PE 97564PCP 97564AF488 | 97564AF700 | NBP1-97564AF647 IP, WB)
~— CD103
Mouse 2.00E+07 NBP1- NBP1- NBP1-28126 NBP1- NBP1-28123 (FC, IHC,
43024 28124 28125 1P, IV)

Application Key: B/N Blocking/Neutralization ChiP Chromatin Immunoprecipitation Depl Depletion E ELISA FA Functional Assay FC Flow Cytometry
ICC/IF Immunocytochemistry/Immunofluorescence IHC Immunohistochemistry IP Immunoprecipitation IV In vitro WB Western Blot

*Recombinant Monoclonal Antibody ™ R&D Systems

Novus Biologicals

Learn more | rndsystems.com/memory and novusbio.com

Verify CAR T Cell Function

We offer the immunoassays and antibodies you need to verify T cell function by measuring IFN-y, TNF-a,, and IL-2 levels and monitor

immunosuppression by measuring IL-10 and B7-H1/PD-L1.

Gold Standard ELISA Kits and Development Systems

Our Quantikine® ELISAs are the industry gold standard and have been exhaustively tested
for superior quality and reproducibility.

Protein Quantikine” ELISAs DuoSet® ELISAs

IFN-y HMRCaP HMRBCaCREFPPr
TNF-a HMR CaPRh HMRBCaCREFGPPrRa
IL-2 HMR HMRBCaEFPRa

IL-10 HMRCaP HMRCaEFGP
B7-H1/PD-L1 H Cy H

Species Key: H Human, M Mouse, R Rat, B Bovine, Ca Canine, CR Cotton Rat, Cy Cynomolgus Macaque, E Equine, F Feline, G Guinea Pig
P Porcine, Pr Primate, Ra Rabbit, Rh Rhesus Macaque

ELISpot Kits and Development Modules
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Linearity of the Human IFN-y Quantikine® ELISA Kit
(Catalog # DIF50)

Identify and measure the frequency of IFN-y-secreting cells with the most accurate and sensitive ELISpot kits available. Our single and dual-
color complete ELISpot kits are ready-to-run out of the box and require no assay development. Alternatively, we offer ELISpot Development

Modules that contain the basic components required to develop your own ELISpot assay.

Protein ELISpot Kit ELISpot Development Module
IFN-y HMRBCaFPPr HMRBCaEFPPr
CD8a*/IFN-y H

CD4*/ IFN-y M

IFN-y/1L-2 HMCaF Pr

IFN-y/1L-17 H M Ca Pr

IFN-y/Granzyme B HM

Granzyme B HM HM

IFN-y/IL-10 H

IFN-y/1L-4 HM

IFN-y/IL-5 HM

IFN-y/IL-13 HM

Species Key: H Human, M Mouse, R Rat, B Bovine, Ca Canine, E Equine, F Feline, P Porcine, Pr Primate

Antibodies

Our antibodies provide consistent performance and are 100% guaranteed to work in the
application and species listed.

Protein Antibodies

IFN-y H (B/N, E, FC, ICC/IF, WB) M (B/N, E, FC, ICC/IF, WB) R (B/N, E, ICC/IF, WB)
TNF-a H (B/N, E, FC, ICC/IF, WB) M (B/N, E, FC, ICC/IF, WB) R (B/N, E, ICC/IF, WB)
IL-2 H (B/N, E, FC, ICC/IF, WB) M (B/N, E, FC, WB) R (B/N, E, ICC/IF, IHC, WB)
IL-10 H (B/N, E, FC, IHC, WB) M (B/N, E, ICC/IF, WB) R (B/N, E, ICC/IF, WB)
B7-H1/PD-L1 H (B/N, FC, IHC, WB) M (FC, IHC, WB)

Application Key: B/N Blocking/Neutralization, E ELISA, FC Flow Cytometry ICC/IF Immunocytochemistry/Immunofluorescence,
IHC Immunohistochemistry, WB Western Blot

Identification of IFN-y-secreting CD8* Cells by ELISpot
(Catalog # EL3094)

Detection of PD-L1 in Human Colon Cancer with an
anti-Mouse PD-L1 Antibody (Catalog # MAB1561)



Luminex” Assays and Instruments

Luminex® Assays offer flexibility, require only a small sample volume (<50 L), and are cost-effective. Select one of our pre-defined High Perfor-
mance Assays or choose from over 300 analytes and build your own panel of up to 100 analytes.

High Performance Assay | Analytes Bead Format

« CCL2/MCP-1 » CCL3/MIP-1a. » CCL4/MIP-1p » CCL5/RANTES
. « CXCLE/ENA-78 + CXCL8/IL8 * FGF basic » G-CSF » GM-CSF » IFNy
Human Cytokine Panel A | .|y Uil 1F1 o ILAB/ILAF2 » IL-1ra/ILAF3 o IL2 o IL4 o IL5 » |6
¢ |10 ¢ IL-17 » TNF-a. « Thrombopoietin/Tpo * VEGF

Magnetic &
Polystyrene

Magnetic &
Polystyrene

Human High Sensitivity
Cytokine Panel A

*CXCL8/IL-8 * GM-CSF * IFN-y * IL-1ot/IL-1F2 o IL-2 o -4 « IL5 » -6
¢ IL-10 ¢ IL-12 p70 * TNF-o * VEGF

Luminex instrumentation systems can now be obtained from Bio-Techne. Please contact a
Bio-Techne sales representative for more information: sales@bio-techne.com

Simple Plex™ Assays

Ella™ runs Simple Plex™ Assays. These novel assays are fully automated, quantitative,
multianalyte immunoassays that will transform your research possibilities:

« Quantify up to 4 analytes in a single 25 pL sample. Ella™ is sensitive enough to detect sub-picogram
levels of protein and has a 4-5 log dynamic range to help avoid sample dilution.

*Setup only takes 5 minutes. You simply pipette your samples into our cartridge, which automates the
entire assay for you. Data is ready in 60 minutes.

*Over 120 human analytes are currently available. And with our catalog being powered by
R&D Systems, our menu is unlimited. Just let us know what you need!

Single-Cell Westerns

Milo™ lets you identify cellular subpopulations that aren’t visible in traditional Western Blots,
so you can study distinct cell types in your heterogeneous sample. Milo™ gives you informa-
tion about your cell populations that you can’t get any other way! Here’s how:

* Measure protein expression from approximately 1,000 individual cells using conventional Western blot
antibodies.

*Get results in about four hours and measure up to four targets per cell simultaneously.

« |dentify subpopulations of cells that can’t be measured with a conventional Western blot.

* Determine the efficiency of genetic engineering methods and analyze protein expression in genetically
altered cells within low efficiency samples.

Learn more | rndsystems.com/tcellfunction

Analyze CAR Signaling

A better understanding of CAR signaling pathways and how they differ from T cell receptor (TCR) signaling pathways is needed to better inform
future CAR-based strategies targeting solid tumors. For example, what aspects of endogenous TCR signaling are missing? Is the cytokine
secretion profile different between CAR T cells and conventional T cells? Our Proteome Profiler™ Antibody Arrays are ideally suited to address
questions like these by providing an unbiased analysis of both intracellular and extracellular T cell responses.

Analyze Intracellular Signaling

Quickly compare and contrast signaling downstream of CARs and conventional TCRs to help direct more effective CAR design strategies.
Our Phospho-specific Proteome Profiler™ Antibody Arrays allow you to assess the phosphorylation status of up to 59 signaling molecules

simultaneously.
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Signal Transduction Profile of Jurkat Cells Measured with the Proteome Profiler™ Human Phospho-Kinase Array (Catalog # ARYO03B)

Monitor Cytokine Secretion Profiles
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Identify similarities and differences between the cytokine secretion profiles of CAR T cells and conventional T cells using our Proteome
Profiler™ Antibody Arrays to learn more about CAR T cell responses. Analyze the expression levels of up to 111 cytokines simultaneously, using

only standard Western blotting equipment.
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Cytokine Profile of TNF-a-treated Balb/3T3 Cells Measured with the Proteome Profiler™ Mouse XL Cytokine Array (Catalog # ARY028)

Proteome Profiler™ Antibody Array Measures Catalog #
Human XL Cytokine Array 102 cytokines ARY022
Mouse XL Cytokine Array 111 cytokines ARY028
Human Cytokine Array 36 cytokines ARYOO05B
Mouse Cytokine Array 40 cytokines ARY006
Rat Cytokine Array 29 cytokines ARYO08
Human Phospho-Kinase Array 59 signaling molecules ARY003B

Learn more and find more products | rndsystems.com/car
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Bio-Techne® | R&D Systems™ Novus Biologicals™ Tocris Bioscience™ ProteinSimple™ ACD™ ExosomeDx™ Asuragen®

bio-techne.com

Contact Us

Global info@bio-techne.com bio-techne.com/find-us/distributors
North America TEL 800 343 7475

Europe | Middle East | Africa TEL +44 (0)1235 529449

China info.cn@bio-techne.com TEL +86 (21) 52380373

For research use or manufacturing purposes only. Trademarks and registered

trademarks are the property of their respective owners.
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