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Obesity is a significant chronic disease that currently impacts approximately 40% of the global population, with 

projections from the World Obesity Atlas (WOA)1 indicating this figure could exceed 50% by 2035. Like other 

chronic conditions, obesity necessitates ongoing, lifelong management. Historically, long-term treatment out-

comes for obesity have been disappointing and the challenges for obesity drug discovery include inefficient in 

vitro systems to evaluate multi-pathway interventions. Our comprehensive platform accelerates GPCR drug dis-

covery by integrating High-throughput screening (HTS) in cell-based assay (reporter assay, HTRF cAMP , β-re-

cruitment)，supporting hit finding, balanced or biased compound (small molecular, peptides, antibody) test. 
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Figure 1. Loss-of-function mutations in GPR75 confer substantial protection against obesity by disrupting a central hypothalamic pathway that 

normally promotes positive energy balance and weight gain. To accelerate GPR75-targeted drug discovery, we established a stable cell line 

over-expressing GPR75-SRE. A. The first-round HTS proof-of-concept campaign, we screened 1,000 compounds and picked several hits for 

dose�response evaluation. B. Building on the first-round data, we conducted structural analyses and virtual screening to profile a second wave 

of diverse compound series. Compound 2 and compound 12 emerged as the most potent hits, exhibiting EC50 values of ~700 nM and ~300 

nM, respectively. C. A HTS of 50,000 compounds (in 1 month) yielded 1,700+ hits with superior potency to compound 12; functional validation 

is now underway.

Figure 3. A. HTRF cAMP assay was constructed for compound screening, which is formatted as an immunoassay for quantifying cAMP levels. 

Azelaprag and ANPA-0073 were used as references, yielding an EC50 of 0.049 nM and 17 nM, respectively. The β-arrestin2 NanoBiT assay was 
constructed to characterize the APJ and β-arrestin2 recruitment stimulated by Azelaprag and ANPA-0073  in APJ/β-arrestin2 co-expression 
stable cells. B. HEK293T-APJ-GFP stable cell was constructed to observe the APJ internalization in live cells. C. Multiple cell-based assays were 

developed for compound validation, meeting target MOA study, species selectivity, and safety panel screening.

Figure 2. Comprehensive concentration�response analyses were performed at GLP-1R, GIPR, and GCGR cell to evaluate the potency and effica-

cy of the anti-obesity peptides (semaglutide, tirzepatide, retatrutide) and small molecular Orforglipron (LY3502970). Functional readouts in-

cluded cAMP accumulation (A) and β-arrestin recruitment (B). The data are consistent with published results.

Figure 4. Drug discovery targeting the AMY3�CTR receptor heterocomplex is yielding small-molecule and peptide modulators that fine-tune sa-

tiety signaling for the treatment of metabolic diseases. A. Cellular assay construction for AMY1, 2, 3, and CTR compound validation. HTRF 

cAMP assay was constructed for compound screening, which is formatted as an immunoassay for quantifying cAMP levels. Calcitonin (salm-

on), Calcitonin (human) and Rat amylin were used as references, yielding EC50 in human CTR, AMY1/2/3 stable cell, respectively. B. Rat CTR 
and AMY3 stable cells were constructed to confirm species selectivity Calcitonin (salmon), Calcitonin (human) , Rat amylin and Calcitonin (Rat) 

were used as reference compounds. The result was consistent with published data. C. The β-arrestin2 NanoBiT assay was constructed to char-
acterize the hCTR and hAMY3 and β-arrestin2 recruitment stimulated by Calcitonin (salmon), Calcitonin (human) and Rat amylin in HEK-

293T-hCTR/arrestin2 and HEK293T-hAMY3/arrestin2 co-expression stable cells. D. Obesity-Relevant Target Profiling. GPCR receptors related 
to obesity and metabolic disease were chosen to form the ICE_Obesity  Panel. Supporting compound validation, meeting target MOA study, spe-

cies selectivity, and panel screening with multiple cell-based assays.

Figure 5. Semaglutide test on DIO mouse model. A. Bodyweight change. B. Non-fasting blood glucose change during experiment. C. Liver 

weight of endpoint.**p＜0.01, ***p＜0.001. One�way ANOVA.

This integrated platform enables rapid identification of multi-target anti-obesity agents by combining traditional 

pharmacology with systems biology approaches. The creation of customed GPCR panel, coupled with the diverse 

functional assays, offers robust tools for discovery and screening of new drugs.
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HTS by Automation in the function assay 

Cellular Assay Establishment for AMY3 And CTR
Human and Rat AMY3 And CTR HTRF cAMP assay in COS7 cell
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