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Conclusions

Abstract

Generating highly specific antibodies against short peptide epitopes remains challenging, particularly when target sequences are highly conserved across species. Conventional peptide immunization

typically relies on carrier proteins to enhance immunogenicity; however, strong immune responses against the carrier can compete with or distract from responses directed toward the intended target

epitope. Conigen has developed a unique carrier-free immunization technology designed to overcome these limitations and enable precision antibody generation against challenging peptide targets.

By eliminating conventional carrier proteins, this approach minimizes carrier-induced immune interference and focuses the immune response directly on the target peptide. The platform is particularly

valuable for short, highly conserved sequences where immune tolerance and limited epitope availability can make antibody generation difficult. Using this strategy, Conigen has successfully

generated highly specific and sensitive antibodies against numerous challenging targets, including conserved epitopes within G protein-coupled receptors (GPCRs) and isoform-specific antibody

responses against FGFR4. The resulting antibodies can recognize defined target regions while providing the specificity required to distinguish closely related proteins or homologous sequences.

This carrier-free precision immunization platform expands access to previously difficult antibody targets, such as conserved, high-homology targets like GPCRs. Additionally, it provides a versatile

approach for generating epitope-focused, isoform-specific antibodies like FGFR4. The technology can support antibody discovery across biomarker research, diagnostic assay development,

therapeutic antibody programs, target validation, and basic biomedical research.

5. IFNR1/R2 Heterodimer Complex Significantly Enhances Type I IFN Binding and Elicited Diverse Antibodies Targeting IFNR1/R2 Interface, IFNR1 and IFNR2

2. GPCR-Specific Antibody Responses by Peptide Immunization
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• Conigen’s carrier-free peptide immunization platform is very effective in:

1) Generating specific antibodies against short target sequences. 

2) Breaking immune tolerance for conserved high homology targets like GPCRs.

3) Eliciting isoform-specific antibodies like antibodies only binding to FGFR4 not FGFR1, FGFR2 and FGFR3. 

• The soluble IFNR1/R2 heterodimer complex protein significantly increased the binding potency to Type I interferon cytokine compared to the respective monomeric receptor proteins.

• IFNR1/R2 heterodimer as immunogen elicited diverse specific antibodies against IFNR1, IFNR2 and more importantly the IFNR1/R2 interface quaternary epitopes. 

1. Carrier-Free Peptide Immunization for Short Target Sequence
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4. FGFR4 Isoform Specific Antibodies, Not Binding to FGFR1, FGFR2 and FGFR33. Peptide-Induced Antibodies Against High Homology GPCR Targets (Examples)

ACKR3 ACKR4 ADRB2 AGTR2 APLNR C3AR1 C5AR1 CCR2 CCR4 CCR8 CCRL2 CNR2 CX3CR1 CXCR4 DRD2 DRD3 DRD4 DRD5 FPR1 FPR2

GALR1 GALR2 GHSR GNRHR GPR137 GPR139 GPR183 GPR50 GPRC5D GRPR HCAR2 KISS1R LPAR1 LPAR4 MAS1 MC1R MC3R MC4R MC5R MLNR

MRGPRX4 NK1R NPY1R NPY4R NPY5R P2RY10 P2RY11 P2RY14 P2RY2 P2RY4 P2RY6 PTGDR2 S1PR3 S1PR5 TAAR9 TACR2
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ACKR3-specific mAb

Binding to ACKR3 expressed on 

transiently transfected HEK293 cells 

by flow cytometry (example)
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anti-mouse IgG-APC

ACKR3 (CXCR7)

• Atypical chemokine receptor

• Chemokine ligand: CXCL12

• Multiple domains involved with 

ligand binding: N-terminus, ECL2, 

ECL3 and TM5

• Sequence homology 95%

Yen et al., Sci. Adv. 2022, 8:eabn8063

ACKR3

CXCL12

Yuan et al., Cell Res. 2021, 31:1263

S1PR5

• Sphingosine-1-phosphate (S1P) 

receptor

• Ligand: S1P, a metabolic product 

of cell membrane sphingolipids

• Sequence homology 98%

S1PR5-specific antibody in 

immune mouse sera 

Binding to S1PR5 expressed on 

transiently transfected HEK293 cells 

by flow cytometry (example)
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FGRF4 Structure Diagram and peptide Immunogen design 

targeting 3 different regions

Target Region Peptide Targeting Domain

Region 1 Membrane distal region: Ig-like 

C2-type 1

Region 2 Ig-like C2-type 2 and  Ig-like 

C2-type 3 interface

Region 3 Membrane proximal region

FGFR4-specific antibody responses obtained from sera

No binding to FGFR1, FGFR2 and FGFR3
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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.

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.

Diverse mAbs were generated from IFNR1/R2 heterodimer complex immunized mice, 

binding to IFNR1/R2 interface quaternary epitopes (A), IFNR1 (B) or IFNR2 (C)
IFNαR1/R2 heterodimer protein design and expression

A. B. C.

IFNαR1/R2 heterodimer significantly 

enhances the binding to Type I IFN 
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Heterodimer R1 R2

A1
IFNαR1/R2 Heterodimer

++++ - - IgG1, k

A2 ++++ - - IgG2a, k

A3 ++++ - - IgG2b, k

B1

IFNαR1

++++ ++++ - IgG2a, k

B2 ++++ ++++ - IgG2b, k

B3 ++++ ++++ - IgG2b, k

B4 ++++ ++++ - IgG1, k

C1

IFNαR2

++++ - ++++ IgG2a, k

C2 ++++ - ++++ IgG1, k

C3 ++++ - ++++ IgG2b, k
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Each dot indicates a unique GPCR target 

A
G
TR

2

M
C
3R

M
LN

R

TA
C
R
2

P
TG

D
R
2

P
2R

Y
11

P
2R

Y
10

FP
R
1

G
A
LR

2

G
P
R
13

9

P
2R

Y2

D
R
D
5

A
D
R
B
2

C
C
R
2

G
P
R
50

H
C
A
R
2

M
C
1R

C
N
R
2

LP
A
R
1

102

103

104

105

106

107

ELISA titers

A
n

ti
g

e
n

-s
p

e
c

ii
fi

c
 I

g
G

 t
it

e
r

3.6%

43.9%

Antibody titer range
Live cell 
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FGFR4 homodimer

• Target sequence driven design

• No carrier protein to reduce non-target specific background immune response

• Immuno-focusing immunization regimen

Fit-for-target peptide

Defined sequence, structure 

and epitope exposure

Target antigen analysis Formulation design

Peptide Adjuvant Optimized 

formulation

Overcome immune 

tolerance

Break immune tolerance for high 

homology targets

Human

Mouse
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