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• Conigen’s innovative AI-Enabled Proprietary Precision Antibody Discovery Platform is very effective to break immune tolerance and raise antibody responses against 
difficult targets in mice. 

• The rationally designed GPCR extracellular domains could raise target-specific antibodies for live cell staining, ELISA and other applications.
• GPCR-specific mAbs for live cell staining and other applications are very useful tools for research and therapeutic discovery.

Conclusions

Abstract
Background: G protein-coupled receptors (GPCRs) regulate nearly every aspect of human physiology and diseases, and form one of the largest drug target families. GPCRs share a conserved structure with 7 transmembrane α-helices. Antibodies binding 
to a GPCR protein on the cell surface can be a very useful tool for target detection and potential drug discovery. The structure complexity and dynamic conformations make it very challenging to develop antibodies binding GPCRs on live cell surfaces. To 
advance GPCR antibody discovery, we have developed an innovative fit-for-target precision antibody discovery platform to generate GPCR-specific monoclonal antibodies (mAbs).
Methods: GPCR protein sequence and structure for each target was analyzed using multiple parameters.  Based on each target’s unique sequence and structure features, we design fit-for-target immunogens, formulations and immunization regimens and 
conduct immunizations in mice.  Immunized mouse sera were evaluated for antibody responses against each specific GPCR target antigen by ELISA and target expressing cells by flow cytometry. Then, immune mouse B cells were isolated to generate 
target-specific mAbs using hybridoma technology.   The GPCR target-specific mAbs were characterized for binding specificity and live cell staining using multiple assays including ELISA and flow cytometry. 
Results: We selected a large panel of GPCR targets from Class A, B, C and F to generate extracellular domains specific antibodies. High titers of target-specific antibody responses were elicited in mice.  The immune mouse sera could bind to the relevant 
specific target antigen by ELISA and target expressed on live cell surfaces by flow cytometry.  The GPCR target-specific mAbs were then generated using hybridoma technology.  Most of these mAbs had strong binding affinity and excellent specificity 
against the relevant GPCR antigen as measured by ELISA and SPR. Many of the mAbs could bind to GPCR expressed on live cell surfaces measured by flow cytometry.  These mAbs target a panel of GPCRs related to major therapeutic areas, including 
immune & inflammation (ADGRE2, CRFR2, GPR183, CX3CR1), neurology (GPR52, CALRL, DRD2), cardiovascular (APLNR, PAR1, MAS1, EDNRB), metabolic (GLP1R, GCGR, GIPR), and oncology (LGR4, GPR56, FZD10).
Conclusions: Conigen’s innovative fit-for-target precision antibody discovery platform can effectively generate monoclonal antibodies against challenging GPCRs.  The novel GPGR-specific mAbs are very useful tools for research and drug discovery.

1. AI-Enabled Proprietary Precision Antibody Discovery Platform

2. Break Immune Tolerance of High Homology GPCRs Eliciting High 
Titer and Quality Target-Specific Antibodies in Mice 

4. GPCR mAbs for Live Cell Staining of Targets Involved with Various Disease and Therapeutic Areas Including Immunology, Neurology, 
Cardiovascular, Metabolic, Oncology (Examples)

Break immune tolerance and raise antibodies against challenging targets

AI-enabled Fit-for-target immunogen and antigen design
• Molecular configuration: target sequence, immune-engaging 

element, and structural constraint scaffolding
• Format selection: DNA, peptide, protein, etc.
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Break immune tolerance by incorporating multiple elements
• Attract APCs, facilitate B cell activation, survival, and maturation
• Prolong immunogen release in vivo
Immune-focusing based immunization regimen
• Heterologous Prime + Boost strategy 
• Unique KLH-free peptide immunization
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Example 1: Class A GPCR  S1PR5, 97.7% 
sequence homology between human and mouse

Example 1. S1PR5 N-terminus immunogen generated antigen-specific 
antibody responses measured by ELISA (A), and live cell surface binding 
antibodies against full length S1PR5 expressed on the transiently 
transfected 293T cells by flow cytometry (B). The peptide immunization 
regimen was performed in mice.

Pre-bleed Immune 
sera

Example 2: Class F GPCR FZD10, 97.1% 
sequence homology between human and mouse

Example 2. FZD10 N-terminus immunogen generated of antigen-specific 
antibody responses measured by ELISA (A), and live cell surface binding 
antibodies against full length FZD10 expressed on the transiently transfected 
293T cells by flow cytometry (B). The DNA prime – protein boost 
immunization regimen was performed in mice.

Pre-bleed Immune 
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3. GPCR mAbs Cover a Wide Range of Disease Targets

Neurology Cardiovascular Metabolic Oncology 

These GPCR-specific mAbs
can bind to the soluble 
antigens by ELISA and the 
full-length GPCR targets 
expressed on live cells by 
flow cytometry. These GPCR 
targets cover different GPCR 
classes and major 
therapeutic areas including 
cardiovascular, hematology, 
immunology, metabolic, 
neurology, oncology and 
psychiatry.

Immunology

Detection of GPCR targets expressed on  HEK293 live cell surface transiently transfected with the full-length GPCR protein by Flow Cytometry. HEK293 cells transfected with the relevant target (green curve) or mock (black 
curve) were stained with each target-specific mAb.  APC-conjugated anti-mouse IgG was used as secondary antibody for florescence.
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