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ince H3 relaxin also binds to and activates the INSL5 receptor, RXFP4, we tested these analogues for 

RXFP4 binding and activity. An Eu-R3/I5 competition binding assay in CHO-K1-RXFP4 cells revealed 

that, similar to the HC-stapled Peptide 5, H3B10-

27(13/17 F), exhibited strong binding affinity for 

RXFP4, whereas the control peptides H3B10-

27(13/17F) and H3B10-27 had very poor binding 

affinity (Figure S3.1 A,C). Consistent with the 

binding data, H3B10-27(13/17 F) demonstrated very 

strong potency at inhibition of cAMP activity at 

RXFP4, similar to Peptide 5, whereas control peptides 

exhibited no or poor activity (Figure S3B,C). 

Sections S3.1-S3.2 below describe competition 

binding and cAMP inhibition methods for both 

RXFP3 and RXFP4. 
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It has been demonstrated that agonist activation of RXFP38 and RXFP49 results in the recruitment of both 

β-arrestin1 and β-arrestin2, leading to receptor internalization. We assessed if H3B10-27(13/17αF) retained 

the ability to recruit β-arrestin2 and therefore display full agonist activity at RXFP3 and RXFP4, in 

comparison to Peptide 5. In this study, we developed a more sensitive -arrestin2 recruitment assay using 

Nanoluciferase (NLuc)-tagged RXFP3 (RXFP3-NLuc) and Venus-tagged--arrestin2 (Venus--Arr2) in a 

similar manner to that used for RXFP410. 

We first demonstrated that the RXFP3-NLuc construct signalled in response to an RXFP3 agonist, R3/I5, 

with identical potency and efficacy to responses on untagged RXFP3 (Figure S3.3.1). We then tested if 

R3/I5 was able to stimulate a dose-dependent increase in NanoBRET signal in cells co-transfected with 

Venus-β-Arr2 (Figure S3.3.2 (A)) As anticipated, the BRET signals obtained were more robust than those 

with rLuc8 and demonstrated a clear ligand-mediated concentration dependence. The responses to Peptide 

5 and H3B10-27(13/17αF) were tested in parallel with both peptides displaying dose-dependent recruitment 

of Venus-β-Arr2 with similar efficacy to R3/I5 (Figure S3.3.2 B,C). 

Notably, when Peptide 5 and H3B10-27(13/17αF) were tested in parallel with R3/I5 in RXFP4-

NLuc/Venus-β-Arr2 recruitment assays, there were marked differences in peptide activity compared to 

R3/I5 (Figure S3.3.3)

Inhibition of forskolin activity in HEK 293T cells 
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Dose-response curves were plotted based on the area 

under the curve (AUC) of the entire time course (from 

Figure 3.3.2) and demonstrated that both Peptide 5 

(pEC50 = 7.19 ± 0.16, p<0.05) and H3B10-27(13/17

αF) (pEC50 = 7.05 ± 0.17, p<0.01) displayed similar, 

slightly lower potency compared to R3/I5 (pEC50 = 

7.91 ± 0.13) (Figure 3.3.4A and Table S2) consistent 

with their slightly lower affinity and potency in cAMP 

activity assays. 

Dose-response curves were plotted based on the AUC 

of the entire time course (from Figure 3.3.3) and 

demonstrated that Peptide 5 produced only a minimal 

response at the maximum 10 µM concentration, 

whereas H3B10-27(13/17αF) was 100-fold less 

potent than R3/I5 (pEC50 = 5.57 ± 0.26, compared to 

pEC50 = 7.56 ± 0.16, p<0.001) (Figure 3.3.4B and 

Table S2). Together, these binding and activity data 

suggest our novel analogue H3B10-27(13/17F) can 

mimic the biological actions of HC-stapled Peptide 5 

in both RXFP3- and RXFP4-expressing cells. 

However, the lower affinity and potency of both 

peptides on RXFP4 correlates with a lower potency in 

-arrestin2 recruitment. Detailed methods and data for 

NanoBRET -arrestin recruitment assays are included 

in section S3.4 below. 
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S8. CHEMICAL SYNTHESIS: H3 RELAXIN vs H3B10-27(13/17F) 

Chemical synthesis of H3 relaxin and HC-stapled Peptide 5 is tedious and laborious compared with H3B10-

27(13/17αF) (Figure S8). Our B-chain-only analogue, H3B10-27(13/17αF) (18 residues) was very high 

yielding (~60%) compared with both H3 relaxin (51 residues, yield less than 2% starting from the A-chain, 

5.7% starting from the B-chain17) and HC-stapled Peptide 5 (18 residues, yield, ~10%). While the HC-

stapled Peptide 5 has an unknown (E/Z) conformation and is insoluble in water, our novel RXFP3 agonist, 

H3B10-27(13/17αF), is a single species and water soluble (Figure S8). 
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