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1. Introduction to the service 
The cannabinoid receptor type 2 (hCB2R) is a therapeutic target of growing 
interest in multiple areas, such as inflammation, neuropathic pain, 
neurodegenerative diseases, and certain types of cancer [1,2]. Its 
pharmacological evaluation requires sensitive, specific, and reproducible tools 
to analyze ligand binding and possible cellular effects [2]. 

Celtarys Research provides a specialized High Content Screening (HCS) service 
to detect and quantify the interaction of the CB2 receptor with a fluorescent 
ligand in live cells. We use CELT-331, our hCB2R fluorescent ligand developed 
with Celtarys proprietary technology, as the binding probe to measure 
displacement by your candidate compounds. You can send us individual 
molecules or libraries, and we will provide you with concentration-response 
curves (IC50 with Ki estimation), representative images, and a concise report 
backed by quality control detailing the methods and controls, using a non-
radioactive direct fluorescence/image reading. 

What is High Content Screening (HCS)? 
HCS integrates automated high-resolution microscopy with advanced image 
analysis to quantify ligand-receptor interactions in live cells. Unlike classic 
radioligand assays, HCS allows molecular interactions to be studied in the 
context of a living cell, evaluating not only binding but also subcellular 
localization, toxicity, and associated morphological effects [3,4]. Its advantages 
include: 

- No use of radioactive isotopes (greater safety, environmentally friendly). 
- Possibility of performing multiparametric analyses. 
- High reproducibility and sensitivity. 
- Direct visualization of results. 
- Greater flexibility in experimental design. 

Furthermore, since all nuclei are stained with Hoechst dye (Invitrogen, H3570) 
nuclear counts can serve as an indirect indicator of compound-related 
cytotoxicity. Significant deviations in total cell numbers may reflect toxicity or 
reduced proliferation during the incubation phase. However, no dedicated 
viability markers are used in this assay. 

In contrast, radioligand binding assays, which have historically been the gold 
standard method for measuring receptor-ligand affinity, have several 
limitations [5,6]: 

- Use of radioactive materials that require handling licenses and waste 
disposal procedures. 

https://www.celtarys.com/product/celt-331-hcb2-cannabinoids-receptor-fluorescent-ligand-646-662
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- Lack of spatial resolution (no imaging). 
- Reduced flexibility for phenotypic or multiplexed analysis. 

By leveraging the fluorescent ligand CELT-331, HCS enables non-invasive, real-
time, image-based assessment of CB2 binding, without radioactive risk and 
with improved assay throughput.  

2. Celtarys HCS screening methodology 
The assay is based on the use of the fluorescent ligand CELT-331, owned by 
Celtarys, optimised for specific binding to the CB2 receptor. The conjugated 
fluorescent dye allows detection by automated confocal microscopy (Operetta 
CLS, PerkinElmer), using specific channels (λ Ex: 646 nm – λ Em: 662 nm). 

CELT-331 has been validated in-house against multiple reference 
compounds—including the agonist GW405833, MDMB-CHMICA, MJ-15, and 
adamantyl-quinolone—showing saturable and displaceable binding (Figure 1). 
Saturation experiments in HEK-293T cells stably expressing CB2 showed 
saturable, displaceable binding, with a Kd ≈ 160 nM. On this basis, 80 nM CELT-
331 was selected as the working concentration for competition assays (∼0.5×Kd) 
to maximize sensitivity to competitors while maintaining a robust specific 
signal. Specific binding was defined as total minus non-specific in the presence 
of 10 μM GW405833; representative images illustrate the expected loss of far-
red signal upon competition (Figure 1). 

 

https://www.celtarys.com/product/celt-331-hcb2-cannabinoids-receptor-fluorescent-ligand-646-662
https://www.celtarys.com/product/celt-331-hcb2-cannabinoids-receptor-fluorescent-ligand-646-662
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Figure 1. Saturation binding by HCS (High Content Screening) using CELT-331. 
Specific binding was calculated as total binding minus non-specific binding (10 μM 
GW405833). (a) Saturation curve in hCB2R-expressing adherent HEK-293T cells plotted 
versus [CELT-331] (nM). (b) Semi-log concentration–response showing CELT-331 binding 
alone (teal) and in the presence of 10 μM GW405833 (red). (c) Representative images 
(Hoechst nuclei in blue; CELT-331 fluorescence in red) at 1–1000 nM CELT-331 without 
(top row) or with 10 μM GW405833 (bottom row). Images were acquired on an Operetta 
CLS high-content imaging system (PerkinElmer). Data are mean ± SEM (n = 3, 
triplicates). 

Using CELT-331 at 80 nM, competition curves were acquired for reference 
ligands and converted to Ki values via the Cheng–Prusoff relationship (Ki = IC50 
/ (1 + [L]/Kd), with [L] = 80 nM and Kd = 160 nM). The resulting HCS–CELT-331 Ki 
(CB2) values were: GW405833 = 12.04 nM, MDMB-CHMICA = 0.98 nM, 
adamantyl-quinolone = 8.97 nM, AMB-FUBICA = 48.6 nM, AB-FUBICA = 19 
nM, Rimonabant = 830 nM and MJ-15 = 1043 nM. The rank order of affinity 
(MDMB-CHMICA > adamantyl-quinolone > GW405833 > AB-FUBICA > AMB-
FUBICA > Rimonabant > MJ-15) and the absolute values show good 
concordance with orthogonal methods, supporting the specificity and 
quantitative performance of the HCS–CELT-331 assay (Table 1). 
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Table 1. Comparison of CB2 receptor affinity (Ki, nM) between different assay 
formats. HCS Ki values were obtained from concentration-response displacement 
curves using the Cheng-Prusoff correction, with the fluorescent tracer CELT-331 at 80 
nM and Kd = 160 nM (i.e., Ki = IC50 / (1 + [L]/Kd)). These dates were acquired on an Operetta 
CLS high-content imaging system (PerkinElmer) (n = 3, triplicates). (The Ki values for 
the radioligand binding assay were extracted from the cited literature and those for 
the HCS–CELT-331 assay were obtained from Celtarys' internal validation). 

Compound  Functional Activity  

Ki CB2 (nM)  
Radioligand 

Binding 
(Bibliographical 

references)  

HCS CELT-331 
(Celtarys 
internal 

validation)  

GW405833  CB2 agonist  12 [7] 12.04  

MDMB-CHMICA  CB1/CB2 agonist  0.33 [8] 0.98  

Adamantyl-quinolone  CB1/CB2 agonist  16.6 [9]  8.97  

AMB-FUBICA CB1/CB2 agonist  47.9 48.6 

AB-FUBICA CB1/CB2 agonist  28.8 19 

CP55940 CB1/CB2 agonist 0.7 [10] 0.37 

Cannabidiol Phytocannabinoids 4200 [11] 1300 

Rimonabant  CB1 antagonist  316 [8] 830  

MJ-15  CB1 antagonist  692 [8] 1043  

Cross-assay agreement: Ki values within ~5× of literature/reference are considered 
concordant given expected inter-method variability. 

3. Why Choose Celtarys? 
What we offer (Celtarys 

CB2 HCS) 
Typical market alternatives 

So what? (Benefit to 
you) 

Live‑cell HCS imaging in 
HEK‑293T– hCB2R with 

fluorescent ligand CELT-
331; confocal capture on 

Operetta CLS. 

Membrane‑based 
radioligand binding or 

homogeneous binding. 

Physiologically relevant 
context + visual; not just 

a bulk signal. 

Whole-cell readout in 
intact cells preserves the 
physiological context and 

native conformation of 
the target. 

Membrane lysates may 
contain a mix of membranes 

(ER, Golgi, mitochondria, 
etc.) with many associated 

proteins that can bind 
unspecifically to the tracer. 

Cleaner specificity and 
affinity values closer to 
the real physiological 

interaction, with fewer 
artefacts. 

Non‑radioactive 
fluorescent tracer 

workflow (no isotopes). 

Radioligand panels still 
common for CB2 profiling. 

Safer, simpler logistics 
and compliance; no 

isotope waste or 
licensing. 

Numeric readouts and 
Visual deliverables: 

representative images, 

Numeric readouts only with 
limited visual diagnostics. 

Higher confidence and 
faster troubleshooting; 

fewer repeat cycles. 
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segmentation metrics & 
displacement curves. 

Transparent affinity: we 
provide IC50, [tracer] = 80 

nM, Kd ≈ 160 nM, and 
compute Ki via Cheng–

Prusoff (formula shown). 

Reporting varies; Ki 
sometimes provided without 

[L] and Kd context. 

Trustworthy cross-
platform comparisons; 
anyone can recalculate 

the value. 

Faster delivery: ~7–10 
business days from 
compliant receipt 1. 

Often ~14–21 business days 
(or longer) depending on 

queue/panel. 

Decide sooner; propose 
follow-up experiments 

sooner, lock internal 
reviews/milestones, and 
keep chemistry/biology 

moving with no idle 
time. 

Sample tracking & 
stewardship: we 

acknowledge on receipt 
and notify before storage 
expiry (3-month policy) so 

you can reuse, extend, 
return, or approve 

disposal. 

Basic intake only; disposal 
timing not always 
communicated. 

No surprises: plan 
additional assays or 

retrieval in time; assured 
chain-of-custody. 

Single-site execution (all 
assay steps performed at 

Celtarys Research). 

Distributed, multi-site 
operations across different 

labs/regions. 

Greater consistency 
(instrumentation, QC) 
and lower variability; 

simpler logistics and a 
single point of 
accountability. 

Competitive pricing High price 
Lower total cost per 

decision 
1 Note: The reported delivery time is not inherent to the assay itself but rather determined by 
internal company processes related to data validation and reporting. 

4. Experimental Design and Assay Conditions 
Assays are performed in CellCarrier-96 Ultra plates (PerkinElmer) using 40000 
HEK293 cells that overexpress CB2 receptor per well. Our plate format allows for 
two types of experimental configurations; both performed in duplicate: 

 

   a) Binding assay (single-concentration profiling): qualitative detection of 
ligand binding based on fluorescence signal. Up to 16 compounds/plate (final 
concentration of 1 µM, and 10 µM if desired) in duplicate plus controls. 

 

  b) Displacement assay (concentration curve–biding): to calculate IC50 and 
estimate Ki values for your compounds. Up to 4 compounds/plate × 7 
concentration-points (e.g., 10-5–10-10 M) or 6 compounds/plate × 5 
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concentration-points in duplicate plus controls. You can choose which 
concentrations to test. 

Moreover, multiple controls are included, such as: 

- HEK WT cells (WT). 
- HEK WT cells (WT) + CELT-331 (specificity control). 
- HEK hCB2R cells + DMSO (negative control). 
- HEK hCB2R cells + CELT-331 (positive control). 
- HEK hCB2R cells + CELT-331 + GW405833 or reference competitor (assay 

validation). 

Also, each condition is performed at least duplicate. The complete protocol 
includes incubation, fixation, nuclear staining (Hoechst) and HCS analysis. 

5. Workflow and Timelines 
1) Start and scope of work: objectives, test method, number of compounds. 
2) Order: signing of the proposal, purchase order or advance payment 

(Annex I). 
3) Sample shipment: attach the Celtarys compound shipping label (Annex 

II) to the package and complete the Sample Shipping Workbook (.xlsx) 
(Annex III) for all samples (one line per vial). Attach the stability/storage 
sheet and, where applicable, the safety data sheet (SDS) for each 
compound. Then ship the package following the shipping checklist 
(quantity, labelling/identifications, storage/temperature, light 
protection, if applicable).  

4) Execution and quality control: cell culture, incubation, fixation, Hoechst 
staining, imaging and analysis. 

5) Delivery: report + dataset. 

Note: Results will be available within an estimated 7 to 10 working days after receiving 
the sample. Up to two 96-well plates can be processed per experiment. 

6. Sample Specifications 
- Format: compounds in DMSO at a concentration of 10-2 M (10 mM) or 

lyophilized solid. 
- Minimum volume: ≥ 50 µL per compound. 
- Recommended purity: ≥ 90 % (indicate if lower or if mixtures are 

involved). 
- Required information: molecular weight, stability, storage.  
- Labelling: unique ID on the Eppendorf tube plus printed inventory. 
- Transport: at room temperature or controlled temperature depending 

on product stability. 
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- If lyophilized: include MW and mass (mg); must allow reconstitution to ≥ 
50 µL at 10 mM in DMSO (Annex II, Annex III). 

Note: Responsibility for transport and storage 

Celtarys Research will handle samples strictly in accordance with the instructions 
provided on the sample submission form (Annex I, Annex II, Annex III). Celtarys is not 
responsible for any deterioration, loss of activity or delays resulting from inadequate 
packaging, non-compliant transport or failure to specify optimal storage / handling 
conditions. The customer must clearly indicate all special requirements (e.g., light 
protection: shipping in amber vials and/or wrapped in aluminum foil; temperature 
control with a validated carrier and recorder; inert atmosphere; humidity / pH limits; 
required diluent / solvent; maximum freeze-thaw cycles) and ensure that the product 
is packaged in accordance with them. Samples arriving outside the specified 
conditions or without complete documentation may be rejected or require a new 
shipment at the customer's expense and within the timeframe determined by the 
customer. 

7. Detailed Deliverables 
Customers receive a report (pdf) that includes: 

- Representative images. 
- Displacement curves of reference compound and estimated Ki values (if 

applicable). 
- Information about cell viability. 
- Graphical summary and conclusions. 
- Data processed and interpreted by our scientific team at Celtarys. 

8. Quality & Compliance 
- Internal standard operating procedures, change control, and equipment 

records. 
- Analysis standards and acceptance criteria defined in the scope of work. 
- No radioisotopes are used. Chemical waste is managed in accordance 

with local regulations. 

9. Commercial Terms (Summary) 
- Confidentiality: bilateral NDA available. 
- Intellectual property: the client retains ownership of their compounds 

and the data generated; Celtarys retains ownership of the methods, 
technical knowledge and ligands (e.g. CELT-331). 

- Data use: internal and anonymized use allowed for quality control and 
process improvement, unless the customer objects in the scope of work. 

- Experimental changes: any modification (number of compounds, 
replicates, extra controls) requires an order amendment. 
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- Cancellation/postponement: fees according to phase (materials, 
reserved time). 

- Liability: limited to the order value; indirect damages excluded. 
- Storage: samples/data stored for 3 months after delivery by default 

(extendable by prior agreement). 
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