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Introduction Negative Stain Electron Microscopy Supports Soluble CI1R Solubilization Validated by Salmon
Transmembrane Design Calcitonin Binding

G protein—coupled receptors (GPCRs) are Native ECD Soluble TMD ECD + TMD
challenging antibody targets because they are | ” Ry

unstable outside the membrane. We use machine
learning to design soluble GPCR surrogates that
express in human cells, retain native-like
conformation, and bind their native ligands. These
engineered antfigens are structurally validated and
support rapid antibody discovery. We present
multiple case studies leading to the discovery of
antibody—-peptide fusions that enable selective
GPCR agonism.

*Avidity binding kinetics to salmon Calcitonin

Target of Interest  Generative Al Use Cases = Soluble GIPR expressed as Fc fusion AmYIm JUI‘\Ci‘IOI‘ICIl. Epitope PeS|gn
Validated by Anti-CTR Antibody

Design scaffold ] = 2D class averages in agreement with soluble transmembrane design

supporting nafive
» Extracellular domain not resolved CTIR ECD Amlm ECD

epitope structure
Stabilize junctional . . . poe o
and/or disconfinuous » Flexibility observed at the Fc hinge region — gy m x
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. membm] Case Study #2 : Soluble GPR75 design
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proteins GPR/5 is a Genetically Validated Obesity Target
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Design Challenges
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ase Study #1: Soluble GIPR design . . . . -
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GIPR is a target of Weight Loss Drug Zepbound® . . Ab (nt) Ab (M) Ab (o)
(Tirzepatide) e 20-HETE binds the transmembrane domain = Isotype Ab

« CCLS binds extracellularly, but the binding site Is unknown ® anti-CTR Ab

Challenge: Design Soluble GIPR that

Specifically Binds GIP and not GLP-1 Soluble GPCR Designed from Sequence Alone Engineered Epitopes Prime Mouse

| Nferminus Soluble GPCR designs generated from Immunizations for an Epitope-Focused
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12 designs expressed and purified to test

Véniant et al., Nature Metabolism 6 (2024) for binding to CCL5
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GIPR is Solubilized by Reengineering the
Transmembrane Domain

Solubilized GPR75 Binds CCL5 and Commercial
v'Native-like representation of Antibody 10000 100000

DILUTION FACTOR

exfracellular region CCL5 ELISA o~ N-terminus 4-PFity=(A-D)/(1+(X/CY'B)+D: A B

[0 cohort 9 mouse 1 prebleed (MOUSE2 date 1: DILUT... 0.669 11.4
. -O- Design ] A cohort 9 mouse 2 prebleed (MOUSE3 date1: DILUTI...  0.128 1.86
v Water solubility
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A cohort 9 mouse 1 test bleed (MOUSE2 date2: DILU...  3.11 0.951
- DeS|gn 3 ¢ cohort 9 mouse 2 test bleed (MOUSE3 date2: DILU...  1.74 1.07

Design 5 Curve Fit Option - Fixed Weight Value
Pre-bleed sample before immunization.

. Test-bleed sample after immunization with nanoparticle-
-©-Design /7 displayed engineered RAMP3.
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v PTMs by expression in human cells

Absorbance (450 nm)
(= (=
N £
| |

2.0 Ada0

& Design 5

N
o

Ko = 74 nM*
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Design 12

4-PFity=(A-D)/(1+(X/IC)"B)+D: A B C D
® COHORT 9 MOUSE 1 (MOUSE5: DLUTIONvs M... 316 0.841 1.06e+04 0.0715
Buffer M COHORT 9 MOUSE 2 (MOUSES: DILUTIONvs M... 313  0.858 7.6e+03 0.0777
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0.0 Curve Fit Option - Fixed Weight Value

0.001  0.01 0.1 1 Test-bleed sample after immunization with nanoparticle-

: displayed engineered RAMP3, RAMP3 Full-Length Protein,

Soluble GIPR Binding is Specific o its Case Study #3 : Amylin Receptor Selectivity . . .
Natural Ligand and Tghercupoeu’ric Drugs A Complementary Pathway to GLP-1-Based Obesity Treatments Engineered Epitopes Enabled Discovery of

. . . . Cell Binders with Distinct Specificity Profiles
GIP — Natural Ligand GLP1 — Negative Control Selective Amylin Receptor Agonists (SARA) may more precisely P 4

Ko = 74 nM target obesity intervention than Dual Amylin and Calcitonin _ CTR & Amylin  AMYIR & AMY3R
- | ‘ | Receptor Agonists (DACRA). (DACRA] SARA)
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Full Specirum of Amylin Receptor Epitopes Desighed
for In vivo/In vitro selection

Binding MFI
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