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Conclusions

Abstract
Introduction: Many immune receptors form heterodimers on immune cell surfaces that are crucial for their functions.  CD3 complex is assembled by pairwise interactions of CD3 epsilon with either CD3 delta or CD3 gamma. CD3-
epsilon/delta (CD3ε/δ) and CD3-epsilon/gamma (CD3ε/γ) complexes are essential for T-cell activation and signaling. These molecules are key targets for biotherapeutic drugs such as T-cell engagers in multi-specific antibodies.  Type I 
interferons play a crucial role in regulating immune responses through IFNα/β receptor (IFNαR).  IFNαR is a heterodimer complex composed of IFNαR1 and IFNαR2 subunits on the cell surface for the cytokine to initiate signaling 
cascade.   To mimic the dimeric conformation of CD3ε/δ and IFNαR, we engineered novel CD3 and IFNαR1/R2 cis-heterodimer recombinant proteins as antigens for in vitro assays and in vivo immunizations.
Methods: To engineer CD3ε/δ or IFNαR1/R2 heterodimer protein, the ECDs of CD3ε and CD3δ or ECDs of IFNαR1 and IFNαR2 were fused with heterodimer motif at the C-terminus of each chain.  The CD3ε/δ IFNαR1 and IFNαR2 
heterodimer protein were expressed/purified from HEK293 cells.  The CD3ε/δ protein were characterized by binding of CD3 specific antibodies. The IFNαR1/R2 protein bioactivities were evaluated for binding of specific antibodies and 
Type I interferon by ELISA and SPR. To evaluate the immunogenicity, mice were immunized with CD3ε/δ or IFNαR1/R2 protein. The CD3ε/δ specific antibody titers in mice were measured by ELISA and antibody binding to Jurkat cells 
and primary T cells were measured by flow cytometry. IFNαR1/R2-specific antibody responses in mice were measured by ELISA. IFNαR1/R2-specific mAbs were generated by hybridoma technology.
Results: The recombinant CD3ε/δ heterodimer protein could potently bind to the CD3-specific antibodies including OKT3 and UCHT1. The CD3e/d heterodimer as immunogen induced high titers of CD3-specific antibody responses in 
mice, binding of the T cell line Jurkat cells and primary human T cells measured by flow cytometry.  The IFNαR1/R2 heterodimer could potently bind to the IFNαR1 and IFNαR2 specific antibodies and Type I interferon as measured by 
ELISA and SPR.  Notably, the IFNαR1/R2 dimer dramatically enhanced the binding to the interferon by >50 fold as indicated by EC50 and KD values, compared to monomeric IFNαR1 and IFNαR2. The IFNαR1/R2 heterodimer protein as 
immunogen induced high titers of antibody responses against both IFNαR1 and IFNαR2 subunits.  The mAbs generated from IFNαR1/R2 heterodimer immune mice exhibited diverse IgG profiles and binding specificities against IFNαR1, 
IFNαR2 subunits or heterodimer alone.
Conclusion: The novel CD3ε/δ and IFNαR1/R2 heterodimer proteins mimicking the native conformation are bioactive for in vitro assays and immunogenic to generate diverse target-specific antibodies in mice. They can be very useful 
tools for basic immunology research and drug discovery.
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3. CD3-ε/δ Heterodimer Protein Elicited CD3-Specific Antibodies Binding to Jurkat Cells and Primary Human T Cells 

1. CSPTM Technology: Generate Novel Native-Like Non-Fc Dimeric Proteins 

4. IFNαR1/R2 Heterodimer Significantly Enhances Type I IFN Binding and Elicited Diverse Antibodies Targeting IFNαR1/R2 Interface, IFNαR1 and IFNαR2 in Mice

2. CD3-ε/δ Heterodimer Protein Potent Binding to CD3-Specific Antibodies 

Cytokine Receptors, T cell receptors, B cell antigens, 
immune checkpoints, MHC molecules, receptor tyrosine 
kinases, growth factor receptors

Dimerization is crucial for cellular function

• Ligand binding

• Enzyme activation

• Immune signaling

Aberrant dimer formation causes disease in 

• Oncogenic signaling

• Toxic aggregate formation neuro-degenerative diseases

Dimerization is not only structural but also a crucial 
control mechanism for cell signaling and functions.

Conigen Native-Like Soluble Dimers
• Extracellular Domain Cis-dimers
• For Single-pass transmembrane proteins
• Non-Fc dimer motifs
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CD3ε/δ heterodimer 
protein design

• CD3ε/δ heterodimer protein is expressed 
and purified from HEK293 cells

• Epsilon chain with C-terminus His-tag
• Delta chain with C-terminus Avitag
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Detection of Type I IFN binding to IFNαR1/R2 heterodimer and R1 or R2 
monomers. IFNαR1/R2 heterodimer significantly enhances the binding to 
Type I IFN compared to R1 & R2 monomers measured by ELISA.
SPR and BLI label-free assays demonstrated similar results.
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IFNαR1/R2 heterodimer protein design and expression. (A) The ectodomains of human IFNαR1/R2 were genetically fused to 
a proprietary linker and dimerization motif to promote soluble heterodimer formation. The recombinant protein was expressed 
in HEK293T cells and purified. 
(B) Predicted structure of the recombinant IFNαR1/R2 heterodimer bound to IFN2α agrees with Xtal. (C) SDS-PAGE analysis 
of the purified IFNαR1/R2 heterodimer under non-reducing (NR) and reducing (R) conditions.

• Conigen’s native-like soluble dimeric proteins are deigned to mimic the natural dimeric proteins expressed on the cell surfaces, as expected by structural predictions. 
• The IFNαR1/R2 and CD3ε/δ heterodimer proteins expressed from HEK293T cells were purified with high purity and demonstrated specific binding to the respective antibodies.
• The soluble IFNαR1/R2 heterodimer protein significantly increased the binding potency to Type I interferon cytokine compared to the respective monomeric receptor proteins.
• IFNαR1/R2 heterodimer  as immunogen elicited diverse specific  antibodies against IFNαR1, IFNαR2 and more importantly the IFNαR1/R2 interface quaternary epitopes. 
• CD3ε/δ heterodimer protein as immunogen generated antibodies binding to T cell line Jurkat cells and human primary T cells.
• The recombinant IFNαR1/R2 and CD3ε/δ heterodimer proteins are very useful for research and drug discovery
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CD3-specific antibody 
response in mice

ELISA detection of CD3-specific antibody 
titers in CD3ε/δ heterodimer protein 
immunized individual mouse sera collected 
at 2 weeks after the 2nd immunization. 

CD3-ε/δ heterodimer protein immunized mouse sera binding to CD3 on 
Jurkat cell surface by flowcytometry 

Diverse monoclonal antibodies were generated from IFNαR1/R2 heterodimer immunized 
mice, binding to IFNαR1/R2 interface quaternary epitopes (A), IFNαR1 (B) or IFNαR2 (C)

CD3-ε/δ heterodimer protein immunized mouse sera binding to CD3 on 
human primary T cell surface by flow cytometry

Detection of CD3-ε/δ heterodimer protein immunized individual mouse serum binding to 
CD3 molecule on human T cell line Jurkat cells by flow cytometry. The CD3 antibody 
detections were performed using live cells.

A.

CD3ε/δ heterodimer protein can potently bind to CD3-epsilon (A) and CD3-delta (B) 
specific monoclonal antibodies measured by ELISA, with EC50 8.5ng/ml and 0.47 ng/ml, 
respectively.

Detection of CD3-ε/δ heterodimer protein immunized individual mouse serum samples binding to CD3 
molecule on human primary T cells by flow cytometry.  The human primary T cells were isolated from 
health donor leukopaks. The CD3 antibody detections were performed using live cells.

IFNαR1/R2 heterodimer protein design and expression

A. B. C.

IFNαR1/R2 heterodimer significantly 
enhances the binding to Type I IFN 

B.

Specific antibody binding of CD3 heterodimer  

IFNαR1

IFNαR2 

Heterodimer motif

ε δ

Heterodimer 
motif 

CD3-epsilon
ECD

CD3-delta
ECD

heterodimer 
motif

ECD-1

ECD-2

c

C
el

l c
ou

nt

c

C
el

l c
ou

nt

c

C
el

l c
ou

nt

c

C
el

l c
ou

nt

Anti-mouse IgG-APC Anti-mouse IgG-APC Anti-mouse IgG-APC Anti-mouse IgG-APC

Pre-bleed Immune 
serum

Mouse #1 Mouse #2 Mouse #3 Mouse #3

c
C

el
l c

ou
nt

Anti-mouse IgG-APC

c

C
el

l c
ou

nt

Anti-mouse IgG-APC

c

C
el

l c
ou

nt

Anti-mouse IgG-APC

c

C
el

l c
ou

nt

Mouse #3Mouse #2Mouse #1


	�Conigen Native-Like Soluble Dimers�

