GPCR VLPs & Nanodiscs for Drug Discovery
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Introduction Case study 3: FACS Compatible GPCR-VLPs
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Case study 4: CCR8-VLP for phage panning

SPR results of CCR8 nanodisc and CCR8/VLP binding with drug antibody are shown below. SPR is sensitive to low-
affinity interactions like MHC/TCR ( KD: 1*E-5 M/ 100uM). ELISA only works on high-affinity interactions. CCR8
nanodisc ELISA gives a very weak signal, which is consistent with the SPR result. CCR8/VLP can generate an ELISA
signal strong enough for phage panning.

Figure 1. (A) By displaying the GPCRs on VLPs, the particles can trigger a robust immune response without the risk of causing disease, as the VLPs
themselves are non-infectious. (B) TEM image indicates GPCR/VLP is around 150nm in diameter. (C). WB detects 41.7kDa hCCR5 membrane protein on VLP;
57.5kDa VLP protein band from hCCR5/VLP is observed on SDS-page.

Full-length GPCR assembled into nanodisc

Nanodiscs have emerged as a powerful tool in functional and structural studies of GPCR. Membrane scaffold protein, AL Human CCR8 Nanodisc B Cyno CCR8 nanodisc C Human CCR8 VLP
Salipros, copolymer nanodiscs , which are different approaches of membrane protein extraction and assembly, have 80 80 25
been developed. For instance, copolymer nanodiscs can incorporate GPCRs in their endogenous lipids via extracting 1 1 2]
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the GPCR directly from the cell membranes. The assembled GPCR nanodiscs are soluble in agueous media in a
native-like bilayer environment that maintains GPCR's activity.
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Figure 2. (A) GPCR assembled into nanodisc. GPCR transmembrane segments are stabilized by phospholipids and membrane scaffold proteins /polymers. 0.8 A - 13 dilution
GPCR intracellular and extracellular parts are exposed. (B) GPRC5D is assembled in copolymer nanodisc, GPRC5D protein band is visible on SDS-page. o -¥- 1:5 dilution
(C) To immobilize nanodisc onto ELISA plate, GPRC5D-His tag nanodisc was captured by anti-His tag antibody, which was precoated on ELISA S 0.6 { < =~ 1:10 dilution
plate. Biotinylated avi tag on GPCR can serve the same purpose. GPCR nanodisc can be used for drug screening. = 8
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2 3% 3 - 3g = - with biotinylated drug antibody at 3ug/ml, 3x gradient dilution for detection. (B) Sandwich ELISA: Drug antibody 20ug/ml, 100ul/well was coated onto ELISA
I o k ? S | 2 3 plate. CCR8-VLP (1:3; 1:5; 1:10 dilution) 100ul/well was captured. The biotinylated drug antibody (3ug/ml) was used for detection at 3X gradient dilution.
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Case Study 2: Human CCR7 nanodisc
CCRY is a promising target for immune therapy. CCR7 and its ligands CCL19 and CCL21 regulate homing of immune

Conclusion

1. KACTUS proprietary membrane proteins cover series of GPCRs, ion channels, transporters etc. in VLP and/or
nanodisc formats.
2. Full-length GPCRs or engineered GPCR domains possessing critical post-translational modifications are displayed

cells. CCRY axis also plays a significant role in controlling the migration of tumor cells towards the lymphatic system
and metastasis. Research indicates that the sensitivity of CCRY7 to its ligand chemokines correlated with the levels of
CCR7 homo- and CXCR4/CCR7 heterodimerization. KACTUS CCR7 membrane protein is expressed in CXCR4

knock-out HEK293 cell line and assembled as nanodisc. CCR7 nanodisc binds with drug antibody (Figure 3).

CCRY nanodisc SPR
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on VLP, which are well suited for immunization and antibody discovery. CXCR4/VLP , CCR8/VLP serve as case
studies.

3. GPCR/VLP itself can be detected by FACS, multiple GPCR molecules are displayed on VLP, making it potentially
useful in flow cytometry to identify GPCR-specifc hybridoma.

4. Intracellular domains of GPCR are exposed in nanodisc format, making it applicable for certain in vitro assays.
Moreover, there are cases that GPCR nanodisc is obtainable while GPCR/VLP is difficult, CCR7 nanodisc serves as an

example.
5. GPCR/VLP and GPCR nanodisc can be used in SPR, BLI for binding kinetics.
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