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Immunotherapy Research
• Immune Checkpoint Proteins

• Antibody Engineering

Immune Profiling
• Cytokine Signaling

• Antibody Arrays

Immunology is the study of the immune system. Among other aspects, the 
physiological functioning of the immune system, immunological disorders like 
autoimmune diseases as well as humoral and cell-mediated immune responses 
or cytokine and chemokine involvement are investigated. Immunology has 
applications in numerous disciplines of medicine, including the fields of organ 
transplantation, oncology and virology.
BioCat provides a large number of products for immunology research. For 
immune profiling, antibody arrays and the corresponding ELISA kits can be ap-
plied for the discovery and quantification of key factors, disease mechanisms or 
biomarkers related to cytokine signaling. Protein arrays are semi-quantitative 
multiplex protein immunoassays developed e.g. for the detection of cancer-
related autoantibodies or common allergens in patient serum samples. 
For immunotherapy research, you can choose from a comprehensive collection 
of recombinant proteins and antibodies to study immune checkpoint pathways. 
Monoclonal antibodies play an important role in the treatment of many cancers.
Engineering these monoclonal antibodies to make them safer and more effective 
is crucial. Humanized and chimeric antibodies as well as camelid single domain 
antibodies are offered. For antibody production, highly competent phage display 
cells are available.

www.biocat.com/immunology 

Tools for Immunology
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Immune Checkpoint Proteins
• Tagged and untagged immune checkpoint proteins
• High purity and validated bioactivity 
• Blocking antibodies, antibody arrays and ELISA kits available

Much of the recent advancement in the field of tumor immu-
nology and immunotherapy has been generated by the re-
cognition that immune checkpoint proteins can be blocked 
by human antibodies. Immune checkpoint pathways involve 
both costimulatory and inhibitory proteins. The costimulato-
ry receptors transduce signals to promote immunity against 
pathogens. The inhibitory receptors, on the other hand, ne-
gatively regulate T-cell activation to prevent excessive in-
flammation. Immunomodulatory antibodies directed against 
cytotoxic T lymphocyte antigen-4 (CTLA-4) and programmed 
death-1 (PD-1), have demonstrated significant promise in the 
treatment of melanoma and other tumor types.
These agents are commonly called “checkpoint inhibitors” 
because they block normally negative regulators of T cell im-
munity. Numerous other immune checkpoint pathways that 
could be the target of novel therapies have been identified 
and are currently under development for clinical testing. 

Immune checkpoint proteins.

A comprehensive collection of immune checkpoint proteins 
and blocking antibodies developed by ACROBiosystems and  
BioVision as well as antibody arrays and ELISA kits are offered 
to support immune checkpoint blockade research. Immune 
checkpoint proteins are available as Fc-tagged, His-tagged, 
Strep-tagged versions or tag-free. Biotin-labeled or heavy-
labeled immune checkpoint proteins, which can be used in 
quantitative mass spectrometry, can also be provided. All 
products have demonstrated consistent and excellent perfor-
mance in a variety of assays.

www.biocat.com/icp 

Humanized and Chimeric IgG Antibodies
• No additives, supplied in PBS buffer with preservative
• >98% purity using Protein A 
• Versatile use - ELISA, neutralization, flow cytometry, IHC, IF

Human IgG-based monoclonal antibodies (mAbs) are the 
fastest-growing category of therapeutics for cancer therapy. 
Several monoclonal antibodies have received FDA approval 
for the treatment of a variety of solid tumors and hematolo-
gical malignancies. So far mechanisms of tumor cell killing by 
mAbs can be summarized as: direct action through receptor 
blockade or induction of apoptosis, immune-mediated cell 
killing by complement-dependent cytotoxicity (CDC), antibo-
dy-dependent cellular cytotoxicity (ADCC) or regulation of T 
cell function. 
Immunogenic responses to murine-derived antibody thera-
peutics can impact both safety and efficacy of these drugs. 
However, chimeric antibodies engineered by fusing mouse-
derived variable (V) regions to human constant (C) regions 
and humanized antibodies generated by grafting the mouse 
complementarity-determining regions (CDRs) into the hu-
man V-framework regions and expressed with human C regi-
ons, have significantly reduced immunogenicity of this class 
of therapeutics.

Mouse Hybridoma

Genetic Engineering
V Gene Cloning
CDR Grafting
Eukaryotic Expression

Mouse Chimeric Humanized Human

In vitro Antibody Libraries
Transgenic Mouse
Human Hybridomas

Generation of chimeric and humanized antibodies. 

A large variety of research-grade biosimilars in human IgG for-
mat (humanized and chimeric antibodies) developed by Bio-
Vision is provided. These antibodies can be used as controls 
for preclinical lead identification and potency assays for the 
development of novel therapeutics.

     A) Rat Pancreas                  B) Human Endometrial Cancer           C) Rat Thymus                 D) Human Thyroid Cancer

Immunofluorescent and immunohistochemical staining. 

Anti-Carcinoembryonic antigen (Arcitumomab), Human IgG1 Antibody (Cat. No. 

A1096-100-BV) (A & B) and Anti-CD52 (Campath-1H), Human IgG1 Antibody (Cat. No. 

A1105-100-BV) (C & D).

www.biocat.com/human-igg
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Camelid Single Domain Antibodies
• Smallest functional antibody unit (~15kDa)
• High affinity and specificity
• High solubility and stability

Single domain antibodies (sdAb) from camelid, also known as 
VHH antibodies, are at the forefront of antibody research in 
HIV, cancer, and other cellular diseases. sdAbs lack light chains 
and are smaller and more stable than conventional antibo-
dies, yet they possess fully functional antigen-binding capa-
city. Due to its size (a mere 15 kDa vs. ~150 kDa of a conventi-
onal antibody), a single domain antibody is adept at reaching 
otherwise inaccessible epitopes that may play a crucial role 
in the molecular mechanisms of disease. Thus providing the 
single domain antibodies with a wide range of biotechnical 
uses including structural biological, diagnostic and therapeu-
tic applications. In addition to their unique binding capacity 
to small cavities or clefts, sdAbs exhibit enhanced tissue pene-
tration and can cross the blood-brain barrier. They are highly 
stable, even under extreme temperature and pH.
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Single domain antibody.

The camelid variable region is contained within one domain on the heavy chain, in 

contrast to conventional mammalian antibodies which contain both the heavy and 

light chains.

Ready-to-use PD-1 and PD-L1 single domain llama monoclo-
nal antibodies developed by ProSci as well as single domain 
antibody services from immunization to production are of-
fered.
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Single Domain 
Antibody Services

Phase I: Llama Immunization

Anti-serum titer is monitored throughout immunization schedule by ELISA.

Phase II: PBMC Isolation

Peripheral blood mononuclear cells are isolated from bleeds of interest.

Phase III: cDNA Library Construction, Screening, and Sequencing

Constructed library will be screened to identify high-affinity antigen-specific clones. 

Identified positive clones are sequenced.

Phase IV: Single Domain Antibody Production

Purified antibody will be provided from up to 5 identified unique postitive clones.

www.biocat.com/sdab

Phage Display Electrocompetent Cells
• Generation of monoclonal antibodies and protein ligands
• TG1, SS320 and E2738 strains
• Highest transformation efficiencies available 

Antibody phage display technology has become a major ap-
proach in producing highly specific antibodies. It represents 
the first developed methodology for high-throughput scree-
ning for human therapeutic antibody candidates. Antibody 
phage display incorporates large proteins into the virion. As 
the functional utility of phage display libraries is limited by 
the number of transformants that can be generated, high 
transformation efficiencies are crucial.  
New strains of E. coli developed by Lucigen and engineered 
for enhanced DNA uptake can improve the transformation 
efficiency over existing methods by approximately ten-fold 
(2-4 x 1010 cfu/µg). These improvements can dramatically in-
crease the absolute number of recombinants for challenging 
applications, significantly reducing the cost to produce and 
screen phage display libraries of peptides and proteins.
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Superior transformation efficiency.

Transformation efficiency of Lucigen‘s electrocompetent bacterial cells for phage 

display compared to competitor‘s specification.

TG1 Electrocompetent Cells
An amber suppressor strain (supE) prepared as highly effici-
ent (≥4 × 1010 cfu/µg) electrocompetent cells for phage dis-
play library screening. These cells are used for phage display 
and protein expression.

SS320 Electrocompetent Cells 
A non-amber suppressor strain (sometimes called 
MC1061F‘) prepared as highly efficient (≥4 × 1010 cfu/µg) 
electrocompetent cells for phage display library screening. 
These cells have the highest available transformation effici-
ency of any strain used for phage display.

MC1061 F- Electrocompetent Cells
A non-amber suppressor strain, identical to SS320 except 
that it lacks the F‘ episome. Highly efficient (≥4 × 1010 cfu/
µg) electrocompetent cells for general cloning or phage 
display. 

ER2738 Electrocompetent Cells
An amber suppressor strain (glnV) prepared as highly effici-
ent (≥2 × 1010 cfu/µg) electrocompetent cells for phage dis-
play library screening. This strain is recommended for use 
with New England Biolab‘s Ph.D.™ Phage Display Kits.

www.biocat.com/phage_display
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Cytokine Antibody Arrays
• High specificity
• High sensitivity: pg to ng
• More data - less sample 

Many biological processes such as apoptosis, inflammation, 
angiogenesis, immune response and migration often accom-
pany changes of cytokine expression levels. Because of the 
extensive cross-talk between cytokines, a complete analysis of 
biological responses and functions must be obtained through 
multiplex assays. Antibody arrays allow a much broader view 
of protein activity than can be obtained with single-target 
ELISAs and Western Blots. Moreover, antibody array screening 
improves the chances for discovering key factors, disease me-
chanisms or biomarkers related to cytokine signaling. 
A variety of antibody arrays developed by RayBiotech is pro-
vided: You can profile up to 1,000 proteins on a single array 
using high-density (L-series) antibody arrays and direct biotin 
labeling of proteins. Using multiplex sandwich ELISA-based 
methodology (C- and G-series antibody arrays) enables you to 
analyze up to 274 cytokines in one experiment. With Quanti-
body® Cytokine Arrays you can simultaneously quantify up to 
400 cytokines with similar sensitivity as ELISA.
Quantibody® Cytokine Arrays also feature the sandwich im-
munoassay principle. Cytokine standards are provided with 
the array for calculation of target protein concentrations. 
Advantages of the Quantibody® Cytokine Arrays are lower 
sample consumption, wider dynamic range (up to 5 orders of 
magnitude) and low background.
The identical antibody pairs used for the RayBiotech C- and 
G-series Cytokine Antibody Arrays and for the Quantibody® 
Cytokine Arrays are contained in the corresponding ELISA kits, 
see right column, recommended for array data validation. 

To find the ELISA kit of your interest, please use the ELISA 
search tool at www.biocat.com/elisa

www.biocat.com/cytokine_arrays

Cytokine ELISA Kits
•  Simple, non-radioactive colorimetric assays
•  Highly sensitive and specific detection
•  High reproducibility and broad linear range
 
ELISA kits are in vitro enzyme-linked immunosorbent assays 
routinely used for the quantitative measurement of cytokines, 
chemokines, growth factors, phosphorylated targets, immu-
noglobulins and other immunological markers in a variety of 
species. They offer a fast, sensitive and economical method 
to quantify protein levels in samples including serum, plas-
ma, urine, cell culture supernatants as well as cell and tissue 
lysates. 
ELISAs have proven to be valuable tools in drug development 
as they are commonly used for biomarker profiling of disease 
vs. normal states, as well as toxicity profiling.

Our extensive ELISA selection includes: 

• Cytokines • Eicosanoids

• Immune System Antigens • Blood Proteins

• Endocrine Markers • Acute Kidney Injury Markers

• Infectious Diseases

To find the ELISA kit of your interest, please use the ELISA 
search tool at www.biocat.com/elisa

ELISA kits are an excellent tool for follow up/confirmation of 
antibody array data. The identical antibody pairs and corre-
sponding targets used for the RayBiotech C- and G-series Cy-
tokine Antibody Arrays and for the Quantibody® Cytokine Ar-
rays, see left column, are contained in the matching ELISA kits:
 

GM-CSF IFN-gamma IL-1 alpha IL-1 beta IL-10

IL-12 p70 IL-13 IL-17A IL-2 IL-3

IL-4 IL-5 IL-6 IL-9 KC

MCP-1 M-CSF RANTES TNF-alpha VEGF-A

Quantibody® Mouse Cytokine Array Q1 (Cat# QAM-CYT-1-RB).

For target protein IL-4 corresponding info and the matching ELISA kit are shown.

www.biocat.com/elisa

Mouse IL-4 ELISA
Cat#  ELM-IL4-1-RB
Symbol  Il4
Accession#  P07750

Array Type Signal Output Results Design Principle Solid Support Number of Targets Sample Compatibility Volume

C-Series Chemiluminescent Semi-quantitative Sandwich-based Membrane Up to 274 cytokines Body fluids, media, lysates 1000 µl

G-Series Fluorescent Semi-quantitative Sandwich-based Glass slide Up to 274 cytokines Body fluids, media, lysates 50-100 µl

L-Series Chemiluminescent 
or fluorescent Semi-quantitative Label-based Membrane or 

glass slide Up to 1,000 proteins Serum, plasma, culture media 20-100 µl

Quantibody® Fluorescent Quantitative Sandwich-based Glass slide Up to 400 cytokines Body fluids, media, lysates 50-100 µl

RayBiotech Antibody Arrays

IMMUNE PROFILING
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