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Abstract: A novel bioluminescent Monoacylglycerol lipase (MAGL) substrate 6-O-arachidonoylluciferin,
a D-luciferin derivative, was synthesized, physico-chemically characterized, and used as highly
sensitive substrate for MAGL in an assay developed for this purpose. We present here a new
method based on the enzymatic cleavage of arachidonic acid with luciferin release using human
Monoacylglycerol lipase (hMAGL) followed by its reaction with a chimeric luciferase, PLG2, to
produce bioluminescence. Enzymatic cleavage of the new substrate by MAGL was demonstrated,
and kinetic constants Km and Vmax were determined. 6-O-arachidonoylluciferin has proved to be
a highly sensitive substrate for MAGL. The bioluminescence assay (LOD 90 pM, LOQ 300 pM) is
much more sensitive and should suffer fewer biological interferences in cells lysate applications than
typical fluorometric methods. The assay was validated for the identification and characterization
of MAGL modulators using the well-known MAGL inhibitor JZL184. The use of PLG2 displaying
distinct bioluminescence color and kinetics may offer a highly desirable opportunity to extend the
range of applications to cell-based assays.
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In the last decade, the endocannabinoid system (ECS) has stimulated renewed interest, thanks to medical research results based on modern technologies highlighting its
large distribution in human tissues [1,2] and its involvement in several physiological
and pathological processes [3]. Indeed, deeper investigations in this field have demonstrated how the dysregulation of the ECS can induce pathological conditions such as pain
and inflammation [4–6], neurological disorders [7], and cancer [8–10]. Although cannabinoid receptor stimulation [11,12] and endocannabinoid turnover modulation [13–15] have
been investigated, targeting the ECS through enzyme modulation remains an ambitious
objective [16]. In this regard, several studies have shown the involvement of the monoacylglycerol lipase (MAGL) as a playmaker in simultaneously coordinating multiple lipid
signaling pathways in both physiological and disease contexts [17], thus suggesting a role
as a therapeutic target.
MAGL inhibitors are potential antiproliferative and cytostatic drugs for cancer chemotherapy not only for enhancing endocannabinoid signaling but also controlling fatty acid
release for synthesis of protumorigenic signaling lipids. Moreover, these inhibitors are also
antineurodegenerative compounds that induce an anti-inflammatory activity by reducing
the production of eicosanoids. The role of MAGL as a therapeutic target has increased
interest not only in the development of selective inhibitors but also in the set-up of efficient
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The procedures most used to screen MAGL inhibitors quantify the arachidonic acid released from 2-AG hydrolysis using high-performance liquid chromatography (HPLC)
coupled with UV [18] or mass spectrometric detector [19]. Furthermore, a fluorescencebased assay employing 7-hydroxycoumarinyl arachidonate (7-HCA) substrate [20] and
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Indeed, it has been found that the 60 -hydroxy group of LH2 is crucial for BL [34];
therefore, the blocking of this function essentially quenches BL. Once the caged substrate is
cleaved by MAGL, BL can be produced via the reaction with luciferase (Scheme 1).
PLG2 was used instead of the wild-type enzyme, because it is a thermostable luciferase
that produces a bright BL signal and is resistant to low pH shifting, making it well suited
for cell-based assays.
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Figure 1. Comparison of luminescence produced by ArLuc-1 in presence (●) or absence (▪) of Monoacylglycerol lipase (MAGL). Data represent mean ± standard deviation (SD).
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Next, the assay required a standard curve relating relative light units (RLU) to the
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of quantification (LOQ) of the assay were calculated from calibration curves and blank values according to the formulas LOD = 3.3σ/s
and LOQ = 10σ/s, where “σ” is the averaged standard deviation of the blanks and “s” is
the slope of the calibration curve [40,41]. The resulting values were 0.09 nM for LOD and
0.3 nM for LOQ. Subsequently, ArLuc-1 was evaluated as a potential inhibitor of PLG2,
because the absence of this interference is essential for the sensitivity of the assay. To
address this issue, luminescence experiments were performed with PLG2 and LH2 in the
presence of increasing concentrations of ArLuc-1 (0.1, 1, 5 µM). Reassuringly, PLG2 activity
is essentially independent of ArLuc-1 at the concentrations tested (Figure 4).
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The limit of detection (LOD) and limit of quantification (LOQ) of the assay were calculated from calibration curves and blank values according to the formulas LOD = 3.3σ/s
and LOQ = 10σ/s, where “σ” is the averaged standard deviation of the blanks and “s” is
the slope of the calibration curve [40,41]. The resulting values were 0.09 nM for LOD and
0.3 nM for LOQ. Subsequently, ArLuc-1 was evaluated as a potential inhibitor of PLG2,
because the absence of this interference is essential for the sensitivity of the assay. To address this issue, luminescence experiments were performed with PLG2 and LH2 in the
presence of increasing concentrations of ArLuc-1 (0.1, 1, 5 µM). Reassuringly, PLG2 activity is essentially independent of ArLuc-1 at the concentrations tested (Figure 4).
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2.4. ArLuc-1 as MAGL Substrate: Assay Development and Validation
2.4. ArLuc-1 as MAGL Substrate: Assay Development and Validation
After demonstrating excellent sensitivity and linearity for LH detection and estabAfter demonstrating excellent sensitivity and linearity for LH2 2detection and establishing that MAGL could hydrolyze ArLuc-1 and release free LH2 (Figure 1), the two-step
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Figure 5. Kinetic study of MAGL activity with ArLuc-1. Data are reported as mean ± SD. The curve
model is that of the Michaelis–Menten.
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MAGL inhibitor [42], to substantiate that ArLuc-1 is a true substrate for MAGL. DMSO
solutions of JZL184 (100, 1, 0.5, 0.1, and 0.01 µM) were incubated with hMAGL for 20 min,
and then the results of subsequent two-step assays were plotted as a dose-response curve
(Figure 6). The activity of hMAGL was calculated as described for the kinetic assay. The
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The final step in the validation of the assay was undertaken with JZL184, a known
MAGL inhibitor [42], to substantiate that ArLuc-1 is a true substrate for MAGL. DMSO
solutions of JZL184 (100, 1, 0.5, 0.1, and 0.01 µM) were incubated with hMAGL for 20 min,
and then the results of subsequent two-step assays were plotted as a dose-response curve
(Figure 6). The activity of hMAGL was calculated as described for the kinetic assay. The
IC50 for JZL184 was found to be 260 nM, which agrees well with values reported by Lauria
et al. (217 nM) and by Savinainen et al. (209 nM) [21,43].
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Figure 8. 2D representation of interactions between MAGL binding site and ArLuc-1.

3. Materials and Methods
3.1. Chemicals and Reagents
Reactions progress was monitored by analytical thin-layer chromatography (TLC) on
precoated aluminum foil (Silica Gel 60 F254-plate, Sigma–Aldrich, St. Louis, MO, USA),
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and the products were visualized by UV light. Purity of all compounds (>98%) was verified
by thin layer chromatography and NMR measurements [46,47]. The chemicals required
for validation, all of analytical grade, and all reagents required for bacterial cell culture
and the kit for plasmid extraction were purchased from Sigma–Aldrich (St. Louis, MO).
E. coli JM109 competent cells were from Promega, (Fitchburg, WI, USA). Ni-NTA agarose
and 3–12 mL 10kDa Slide-A-Lyzer™ Dialysis Cassette used for protein purification were
purchased from Thermo Fisher Scientific (Waltham, MA, USA). SDS-PAGE experiments
were performed using Mini-PROTEAN® II handcast systems (Bio-Rad, Hercules, CA, USA)
kits for both equipment and reagents, unless specified. Monoacylglycerol lipase (human
recombinant, 50 µg, hMAGL) was purchased from Cayman Chemical (Ann Arbor, MI,
USA). For bioluminescence experiments, LH2 potassium salt was purchased from Promega
Italia Srl, while ATP magnesium salt was from Sigma–Aldrich.
3.2. Instruments
1H–NMR spectra were recorded in CDCl3 (isotopic enrichment 99.95%) solutions at
300 K using a Bruker AVANCE 500 instrument (500.13 MHz for 1H, 125.76 MHz for 13C)
using 5 mm inverse detection broadband probes and deuterium lock. Chemical shifts (δ)
are given as parts per million relative to the residual solvent peak (7.26 ppm for 1H and
77.0, central line, for 13C) and coupling constants (J) are in Hertz. For two-dimensional experiments (COSY-45, HSQC, and HMBC), standard Bruker microprograms using gradient
selection (gs) were applied (for more information, see electronic Supplemental Data).
The quantification of the cDNA plasmid was done with a NanoDrop™ 2000 Microvolume Spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA) and the sonicator
was a Sonopuls HD2070 (Bandelin, Berlin, Germany) at ~50% power (~35 W). Luminescence signals (λmax = 559 nm) were recorded by a GloMax® -Multi+ Microplate Multimode
Reader (Promega, Fitchburg, WI, USA). The GloMax reagent lines and injector were cleaned
before and after use with 70% ethanol, then abundantly rinsed with ddH2 O water.
3.3. Synthesis of 6-O-Arachidonoylluciferin (ArLuc-1)
To a stirred solution of arachidonic acid (0.18 mmol) in anhydrous CH2 Cl2 (3 mL),
under an argon atmosphere and cooled in an ice bath, was added DMAP (2 mg, 0.01 mmol)
and 6-hydroxy-2 cyanobenzothiazole (30 mg, 0.18 mmol). DCC (72 mg, 0.35 mmol) was
added to the reaction mixture at 0 ◦ C. Stirring was continued overnight at room temperature. Product formation was confirmed by TLC (petroleum ether/ethyl acetate, 95:5). The
CH2 Cl2 solution was washed twice with saturated NaHCO3 (2.5 mL), dried on anhydrous
Na2 SO4 , and concentrated to give the crude product as a brown oil. Filtration on column
chromatography on silica gel (petroleum ether/ethyl acetate, 95:5) gave 80 mg (0.17 mmol)
of the nitrile product as a colorless oil. The nitrile and D-cysteine hydrochloride monohydrate (0.19 mmol) were dissolved in a mixed solvent of 1.5 mL MeOH and 400 µL CH2 Cl2
in an argon atmosphere. A total of 500 µL H2 O and K2 CO3 (0.19 mmol) were added, and
the solution was kept stirring at RT for 1 h. HCl 1M was added until the solution reached
a 2–3 pH value. The precipitate was collected and washed with water to give compound
ArLuc-1 as a white solid (30 mg overall yield 30%). 1 H–NMR (CDCl3 , 500 MHz): δ (ppm)
0.90 (3H, t, J = 7.6, 2000 -CH3 ), 1.28-1.40 (6 H, m, 1700 –1900 CH2 ), 1.88 (2H, tt, J = 7.0, 7.6 Hz,
300 -CH2 ), 2.06 (2H, dt, J = 7.6, 7.6 Hz, 1600 -CH2 ), 2.24 (2H, dt, J = 7.0, 7.4 Hz, 400 -CH2 ),
2.64 (2H, t, J = 7.0 Hz, 200 -CH2 ), 2.82-2.88 (6H, m, 700 –1000 - and 1300 -CH2 ), 3.80-3.87 (2H, AB
part of ABX system, 5a- and 5b-H), 5.32-5.50 (9H, m, 500 –600 –800 –900 –1100 –1200 –1400 –1500 -CH
and 4-H), 7.29 (1H, dd, J = 2.3, 8.9 Hz, 50 -H), 7.73 (1H, d, J = 2.3 Hz, 70 -H), 8.16 (1H, d,
J = 8.9 Hz, 40 -H). 13 C–NMR (CDCl3 , 500 MHz): δ (ppm) 14.1 (2000 ), 22.6 (1900 ), 24.7 (300 ),
25.7 (700 , 1000 , 1300 ), 26.5 (400 ), 27.2 (1600 ), 29.3 (1700 ), 31.5 (1800 ), 33.7 (200 ), 35.1 (5), 78.2 (4),
114.7 (70 ), 121.6 (50 ), 125.2 (40 ), 127.5, 127.8, 128.0, 128.4, 128.6, 128.6, 129.3, 130.5 (500 , 600 ,
800 , 900 , 1100 , 1200 , 1400 , 1500 ), 136.7 (80 ), 149.7 (60 ), 150.8 (90 ), 158.0 (2), 160.3 (20 ), 167.1 (100 ),
171.9 (COOH). IUPAC numbering of 6-O-arachidonoylluciferin, 1 H and 13 C NMR spectra
of 6-O-arachidonoylluciferin (1) are reported in Supplementary Materials.
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3.4. Stability of the Substrate
The stability of ArLuc-1 was assessed in PLG2 working solution. A total of 10 µL of
the ArLuc-1 working solution were pipetted into the wells of a white 96-well plate; the
injection system of the instrument automatically injected 100 µL of PLG2 mix into the well
to be analyzed, and the luminescence was read every 30 min for 150 min.
3.5. PLG2 Expression and Purification
The pQE-30 vector containing the PLG2 cDNA sequence (GenBank: KY486507) fused
with N-terminal 6xHis tag was used to transform E. coli JM109 competent cells subsequently
grown on LB plates containing ampicillin (100 µg/mL) for selection. PLG2 expression
was induced in liquid cultures with 0.1 mM IPTG, overnight at 300 rpm and 37 ◦ C, to
avoid protein precipitation. The cells were harvested by ultracentrifugation at 5000× g
for 10 min and frozen at −80 ◦ C for subsequent purification. Frozen cell pellets were
lysed by sonication, and 6xHis-PLG2 was affinity purified on Ni-NTA agarose according
to the manufacturer’s instructions. Positive elution fractions were pooled and dialyzed
against PCB buffer (50 mM Tris, 150 mM NaCl, 1 mM DTT, 1 mM EDTA, pH 7) using a
3–12 mL-10kDa Slide-A-Lyzer™ Dialysis Cassette. The protein concentrate was divided
into small aliquots, flash-frozen into liquid nitrogen, and stored at −80 ◦ C. The purity of
purified PLG2 was checked by SDS-PAGE, followed by Coomassie staining.
3.6. Stock, Working, and Enzymatic Assay Solutions
LH2 : LH2 working solution was prepared at 0.5 mM concentration by dissolving LH2
potassium salt in Tris-HCl 50 mM, pH 7.8. The concentration was adjusted by dilution
based on UV using a molar absorptivity coefficient of 7600 M/cm at 266 nm. LH2 calibration
curve was obtained pipetting appropriate amounts of the 0.5 mM LH2 working solution
into test tubes containing DMSO and adding 50 mM Tris-HCl pH 7.8 buffer with 1 mM
EDTA (DMSO 5%).
ATP: ATP solution was prepared by dissolving 9 mM ATP in 50 mM Tris-HCl, pH 7.8.
The concentration was adjusted by dilution based on UV using a molar absorptivity
coefficient of 15,400 M/cm at 259 nm.
ArLuc-1: The substrate ArLuc-1 was dissolved in DMSO at 1 mM concentration to
obtain stock solution. To prepare working solution an aliquot of stock, solution was diluted
1:20 in DMSO. To prepare ArLuc-1 testing solutions, ArLuc-1 stock solution was diluted in
DMSO to final concentrations of 1, 10, and 50 µM. To prepare ArLuc-1 reagent solution,
ArLuc-1 working solution was pipetted into an Eppendorf tube, then 50 mM Tris-HCl
buffer, pH 7.8, was slowly added, vortexing the tube to obtain homogeneous solution at
2.8 µM final concentration.
PLG2: PLG2 working solution was prepared from an aliquot of purified PLG2, icethawed, by dilution to a 3.3 µM concentration with 50 mM Tris-HCl, pH 7.8. MgSO4 and
ATP solution were added to a final concentration of 10 mM and 0.4 µM, respectively. PLG2
calibration solution for the LH2 calibration curve was prepared as PLG2 working solution
and DMSO were added to reach a final concentration of 2.5%. PLG2 assay mix solution
for the enzymatic assay was prepared from an aliquot of purified PLG2, ice-thawed, by
dilution to a 3.3 µM concentration with 50 mM Tris-HCl, pH 7.8. MgSO4 , ATP, and ArLuc-1
were added at final concentration of 10 mM, 0.4 µM, and 1.4 µM, respectively.
hMAGL: hMAGL was diluted to 250 ng/mL in 50 mM Tris-HCl buffer pH 7.8 containing 1mM EDTA.
JZL184: JZL184 stock solution was prepared by dissolving JZL184 powder into DMSO
at 4 mM concentration. JZL184 working solutions were prepared at four different concentrations, (40, 20, 4, 0.4 µM) by diluting an aliquot of stock solution with DMSO.
Any leftover mix could be stored at 4 ◦ C and used within 48 h with no loss in performance.
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3.7. PLG2 DMSO Trials
The DMSO concentration effects on the enzyme activity was determined by adding
different amounts of DMSO to PLG2 working solution (0.5%, 1%, 2,5%, and 5% (v/v)).
A sample of PLG2 working solution without DMSO was treated as control. The enzyme
stability was expressed as the remaining activity assayed relative to the control value.
All measurements were performed as follows: 100 µL of solution containing LH2 were
pipetted into the wells of a white 96-well plate. The injection system of the instrument
would then automatically inject 100 µL of PLG2 mix into the first well to be analyzed. After
the injection, the luminometer had a lag time of 1 s, and then integrated the luminescence
signal for 1 s. The luminometer would then pass to the following well to be analyzed. The
reagent lines and injector were cleaned before and after use with 70% ethanol.
3.8. PLG2 ArLuc-1 Trials
The effects of ArLuc-1 concentration on PLG2 enzymatic activity were assessed at
3 different concentrations of ArLuc-1 (0.1, 1, 5 µM). In a typical experiment, 100 µL of
the LH2 working solution were pipetted in a well of a white 96-well plate, and 20 µL of
the appropriate ArLuc-1 testing solution were added. Then, the injection system of the
instrument automatically injected 100 µL of PLG2 working solution into the first well to be
analyzed, and the plate was read every 3 min for 10 min. The time course analyses were
linearly regressed, and the slope obtained used to compare PLG2 activity considering as
100% activity the experiment performed without the addition of ArLuc-1.
3.9. Linearity Tests and Sensitivity of the Method
Calibration curves with LH2 standards at different concentrations were built for PLG2.
All measurements were performed as described, above (paragraph 3.8.). The tested LH2
concentrations were 0.5, 2.5, 5, 12.5, 25, 50, 125, 250 nM. The LOD and LOQ for the assay
were calculated on calibration curves. Six blank values were averaged (50 mM Tris-HCl
pH 7.8 buffer with 1 mM EDTA, DMSO 2.5%), and the resulting SD was used to calculate
LOD and LOQ.
3.10. MAGL Bioluminescent Assays and Kinetic Tests
MAGL assays were set up as follows: 10 µL of the hMAGL solution (enzyme 25 ng)
were pipetted at the bottom of the appropriate well; then, 90 µL of the PLG2 assay mix
were quickly added to the enzyme, and the plate was read immediately and every 3 min
for 10 min. The kinetic values were determined for hMAGL with ArLuc-1 as substrate.
Experiments were set up in the same fashion as the ones above. This time, six reagent
solutions were prepared for ArLuc-1 in-well final concentrations of 0.5, 1, 5, 8, 10, and
20 µM. For negative controls, 50 mM Tris-HCl, pH 7.8 was used, while for blank samples,
50 mM Tris-HCl, pH 7.8 containing 2.5% DMSO was used. The signal coming from negative
control solutions was subtracted to that of the corresponding concentration and time point,
in order to consider only the signal due to enzymatic hydrolysis. The resulting values were
converted into LH2 µmoles in accordance with the calibration curves, and the data points
were regressed to a linear curve. The slope of each curve was converted into µmol/min/mg
produced by the enzyme. The values between the various experiments were averaged and
fit to a Michaelis–Menten equation.
3.11. MAGL Assay Validation
JZL184 was chosen for the method validation due to its well-known MAGL inhibitory
activity. In a typical experiment, 10 µL of the appropriate JZL184 working solution, or of the
stock solution for the highest inhibitor concentration or of DMSO for 100% hMAGL activity
curve, were diluted in an Eppendorf tube with PLG2 working solution that was added
dropwise and vortexed to obtain a homogeneous solution, avoiding JZL184 precipitation.
hMAGL solution was then added and incubated for 30 min. Then, 10 µL of Arluc-1
working solution were pipetted into a well of a white 96-well plate, and 90 µL of the
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solution prepared before and incubated were added, and the luminescence assay was
run. Final concentrations for JZL184 were 100, 1, 0.5, 0.1, and 0.01 µM. For all the other
reagents (hMAGL, PLG2, Arluc-1), final concentrations resemble that of bioluminescence
assays. Blank and negative controls were also analyzed. Control experiment samples
were performed as validation experiment without the addition of hMAGL. For blank
experiments, 10µL of the appropriate JZL184 working solution, or of the stock solution for
the highest inhibitor concentration, were diluted in an Eppendorf tube with PLG2 assay
buffer (50 mM Tris-HCl, pH 7.8, 10 mM MgSO4, 0.4 µM ATP) that was added dropwise.
The tube was vortexed to obtain a homogeneous solution avoiding JZL184 precipitation.
After 30 min, 10 µL of Arluc-1 working solution were pipetted in a well, 90 µL of the
appropriate blank solution were added, and the assay was run. In a typical time, course
analysis luminescence was read every 3 min for 10 min. The resulting points were regressed
to a linear curve (r2 ≥ 0.98 for every curve). The slopes were normalized, and then that
of the curve relative to hMAGL without inhibitors was taken as the 100% value, and the
others were related to this one.
3.12. In silico Molecular Docking Simulations
Protein coordinates were downloaded from the Protein Data Bank, accession code
5ZUN. The Schrödinger suite 2017 (Schrödinger, Cambridge, MA, USA) was used for all
the computational procedures, and, unless otherwise stated, default settings were applied.
The protein was prepared using Protein Preparation Wizard; tetraethylene glycol (PG4),
1,2 ethanediol (EDO), chloride ion (CL), and water molecules (except water molecules
HOH542 and HOH585) were removed. Cognate ligand (1-(2-chlorobiphenyl-3-yl)-4-[4-(1,3thiazol-2-ylcarbonyl)-piperazin-1-yl]pyrrolidin-2-one) and ArLuc-1 were built using the
Maestro Build Toolbar and prepared for docking by Schrödinger Ligand Preparation. The
receptor grid was created by the Receptor Grid Generation, the box was centered on the
cognate ligand of 5ZUN, and the size of the ligand diameter midpoint cubic box was set
to 14 Å. The docking was run with Glide Docking using the extra precision (XP) mode,
keeping at most 20 poses per ligand and 200 poses to include in the minimization. The
top poses were refined using MM–GBSA (molecular mechanics with generalized Born
surface area), as implemented in Prime. Residues at a distance of 12 Å from the ligand
were considered as a flexible region in the refinement.
3.13. Statistical Analysis
All experiments were performed in triplicate and independently replicated at least
once. A calibration curve was constructed to convert luminescence data in to LH2 produced.
The values of negative controls were subtracted from the enzymatic curve. The initial
velocity was determined from the linear portion of the resulting curve. All data were
elaborated using GraphPad Prism 6.0c (GraphPad Software, La Jolla, CA, USA), and
kinetic parameters Km and Vmax were calculated applying a nonlinear regression analysis
(Michaelis–Menten). The quantitative data were calculated as means ± standard errors.
The IC50 was calculated with Prism 6 (GraphPad software) using a log (inhibitor) vs.
response–Variable slope (four parameters) function.
4. Conclusions
Fervent research on the ECS in the last decade has focused on the application of new
techniques to deeply investigate the biochemical mechanisms of action of this ubiquitous
system. The modulation of the activity of the ECS enzymes remains an important challenge
for mechanistic and pharmacological purpose. For this reason, having a range of useful
tools for varied research interests such as HTS methods for enzymes inhibitors or activators
and development of methods for ex vivo and in vivo assessments is of fundamental
importance. Our work, focused on the enzyme MAGL, aimed to add a new useful and
very sensitive tool for ECS research. The efficacy of the newly developed luminescencebased assay for measuring the activity of MAGL has been demonstrated. D-luciferin
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esterified with arachidonic acid, ArLuc-1, has been synthesized and was found to enable
highly sensitive (LOD 90 pM, LOQ 300 pM) bioluminescent detection of MAGL activity
in vitro for potential use in the study of MAGL inhibitors. Recombinant PLG2 was also
produced and purified from bacterial cells in good yield (28.7 mg/L). This luciferase variant
functioned well in the presence of 2.5% DMSO, confirming its stability and resistance to
potentially denaturing conditions. The compatibility of the BL-based MAGL assay with
DMSO, which is essential for solubilizing ArLuc-1, suggests that additional applications
of PLG2 can be developed with reagents that are poorly soluble in aqueous buffers. The
BL-assay described here will very likely expand the scope of MAGL inhibitor screening,
which often involves solubilization of inhibitors in DMSO. The major advantages of this
new bioassay for MAGL activity are high sensitivity and rapidity making it very suitable
in applications when the amount of biological sample is limited. ArLuc-1 represents a
valuable addition to the available toolkit of substrates useful for determining the activity
of MAGL and can allow the development of efficient HTS protocols for the screening of
potential selective inhibitors of this endocannabinoid metabolic enzyme. Furthermore,
the very high sensitivity of this method together with the lower biological interference
associated with bioluminescence compared to fluorescence-based methods suggests likely
applicability to ex vivo or in vivo research.
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