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This study aimed to evaluate (R)-['®F]YH134 as a novel PET tracer for
imaging monoacylglycerol lipase (MAGL). Considering the ubiquitous
expression of MAGL throughout the whole body, the impact of various
MAGL inhibitors on (R)-['®F]YH134 brain uptake and its application in
brain-periphery crosstalk were explored. Methods: MAGL knockout
and wild-type mice were used to evaluate (R)-['®F]YH134 in in vitro
autoradiography and PET experiments. To explore the impact of
peripheral MAGL occupancy on (R)-['®F]YH134 brain uptake, PET
kinetics with an arterial input function were studied in male Wistar rats
under baseline and blocking conditions. Results: In in vitro autoradi-
ography, (R)-['®F]YH134 revealed a heterogeneous distribution pat-
tern with high binding to MAGL-rich brain regions in wild-type mouse
brain slices, whereas the radioactive signal was negligible in MAGL
knockout mouse brain slices. The in vivo brain PET images of
(R-["®F1YH134 in wild-type and MAGL knockout mice demonstrated
its high specificity and selectivity in mouse brain. A Logan plot with
plasma input function was applied to estimate the distribution volume
(V5) of (R-["®FIYH134. V4 was significantly reduced by a brain-
penetrant MAGL inhibitor but was unchanged by a peripherally
restricted MAGL inhibitor. The MAGL target occupancy in the periph-
ery was estimated using (R)-['®F]YH134 PET imaging data from the
brain. Conclusion: (R)-['®F]YH134 is a highly specific and selective
PET tracer with favorable kinetic properties for imaging MAGL in
rodent brain. Our results showed that blocking of the peripheral target
influences brain uptake but not the V; of (R)-['®FIYH134. (R)-['®F]YH134
can be used for estimating the dose of MAGL inhibitor at half-maximal
peripheral target occupancy.
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Monoacylglycerol lipase (MAGL) is a serine hydrolase that
belongs to the endocannabinoid system. It is expressed in various
organs, including the brain, heart, liver, kidney, adipose tissue,
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and adrenal gland (/,2). MAGL plays a key role in hydrolyzing
endocannabinoid 2-arachidonoylglycerol to arachidonic acid, the
main precursor for proinflammatory eicosanoids (3,4). The dual
role of MAGL in the regulation of neuroinflammation and endo-
cannabinoid signaling makes it a promising therapeutic target for
several neurologic disorders. Pharmacologic inhibition of MAGL
led to therapeutic effects in animal models of Alzheimer disease
(4,5), Parkinson disease (6), and multiple sclerosis (7), as well as
psychiatric disorders, among others (§—/0). In addition, peripheral
MAGL was suggested to serve as a critical hub in lipid signaling
under physiologic and oncologic conditions (/1,12). Moreover,
peripherally restricted MAGL inhibitors may be of use for treat-
ments against metabolic disorders, obesity, and cancer (8).

PET imaging of MAGL enzymes in the central nervous system
(CNS) enables precision pharmacology to address elemental ques-
tions during drug development (/3). A suitable MAGL PET tracer
can provide quantitative information about drug—target interactions
and facilitate the assessment of target alterations under disease
conditions (74,15). So far, [!8F]T-401 has been the only tracer
shown capable of visualizing MAGL in the human brain (/6).
[''C]PF-06809247 revealed promising results in a target occu-
pancy study in the brain of nonhuman primates (/7). Recently, we
disclosed the discovery of (R)-['®F]YH149 (Fig. 1), an ['F]T-401
derivative that exhibits improved brain penetration and appropriate
clearance from the brain target in vivo (/8). However, in subse-
quent work, a radiometabolite was detected in mouse brain, which
complicates quantitative PET and kinetic modeling. This study
set out to investigate a novel compound, (R)-YH134, the meta-
fluorine—substituted analog of (R)-['®F]YH149. In comparison to
(R)-YH149, (R)-YH134 revealed 1.3-fold and 2-fold lower clear-
ance in mouse and human liver microsomes, respectively. This
finding suggests an improved stability of (R)-YH134 against cyto-
chrome P450 oxidation in phase I metabolism. Further in vivo
characterization of (R)-['8F]YH134 (Fig. 1) revealed an improved
kinetic profile, particularly regarding the absence of radiometabo-
lites in rodent brain. Encouraged by these promising results,
kinetic modeling was performed with an arterial input function
(IF). Considering the ubiquitous and high expression of MAGL in
the CNS and periphery, we further explored the brain—periphery
crosstalk in CNS tracer and drug development, and we attempted
to answer the following questions: How does peripheral MAGL
inhibition influence brain uptake of (R)-['*F]YH134 for neuroimag-
ing? Can a MAGL CNS PET tracer facilitate the characterization
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ester precursor (25). Lipophilicity and in vitro
stability were evaluated according to pub-
\ lished procedures (/8).

PET Experiments and Biodistribution
After Dissection of MAGL Knockout and
Wild-Type Mice

MAGL knockout (n = 4) or wild-type
(n = 4) mice were anesthetized with isoflur-
ane for PET/CT (26). Tracer biodistribution
was investigated after dissection. Awake
MAGL knockout and wild-type mice (4 for
each group) were injected intravenously with
(R)-['®F]YH134 (4.32-11.85 MBgq, 2.13-
2.51 nmol/kg) and euthanized under isoftur-
ane (5%) anesthesia by decapitation at 30 min
after injection. The organs of interest were
dissected and weighed, and radioactivity was
measured in a vy-counter (Wizard; Perkin
Elmer). PET and dissection data are reported
as SUV and percentage normalized injected
dose per gram of tissue, respectively. Mean
values are shown with SD.
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FIGURE 1. Chemical structures of (R)-['®F]YH149, (R)-['®F]YH134, and 4 MAGL blockers for in vivo
studies.

of peripherally restricted MAGL inhibitors during drug develop-
ment? As illustrated in Figure 1, 4 MAGL drug candidates were
selected for the studies (/9-21). The impact of peripheral MAGL
inhibition on (R)-['®F]YH134 brain kinetics was further examined
using elevating doses of compound 3 (Fig. 1).

MATERIALS AND METHODS

The study was approved by the institutional review board. All ani-
mal studies were conducted in accordance with ARRIVE guidelines
(Animal Research: Reporting of In Vivo Experiments) and Swiss ani-
mal protection and welfare legislation and were approved by the Vet-
erinary Office of Canton Zurich. MAGL knockout and wild-type mice
were from Taconic Biosciences, and Wistar rats were from Charles
River. The husbandry of animals was conducted under standard condi-
tions as previously reported (22). The apical efflux ratios from
P-glycoprotein (P-gp) of MAGL inhibitors were measured as previ-
ously reported (23). A CEREP screen consisting of 50 receptors or
enzymes was performed using radioligand binding displacement or
enzymic assays (24). The detailed synthetic procedures for (R)-YH134
and its boronic ester precursor are presented in Supplemental Scheme
1, and experimental details on (R)-YH134 plasma protein binding,
in vitro autoradiography, and in vivo animal studies can be found in
the supplemental data (supplemental materials are available at http:/
jnm.snmjournals.org).

MAGL Inhibition Constants, Radiochemistry, and In Vitro
Characterization

The MAGL inhibition constants (half-maximal inhibitory concen-
trations) of both the (R)- and the (S)-YH134 enantiomers and the
microsomal and hepatic clearance of (R)-YH134 in different species
were measured as previously reported (22). '8F-labeled YH134 was
produced via copper-mediated radiofluorination of the boronic pinacol
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formed on C57BL/6 mice and Wistar rats.
All samples were analyzed by radio—ultra
performance liquid chromatography (UPLC;
Waters). The mice were injected with 38-81 MBq of (R)-['*F]YH134
(n = 2). Brain and plasma samples were collected at 45 and 90 min
after injection. The rats were assigned to a baseline (n = 2) or a block-
ade (n = 2) group. The blockade group was pretreated with compound
3 to investigate whether the blocker affected tracer plasma—to—whole-
blood distribution and metabolism.

Rat PET Scans Without Arterial IF

PET scans were conducted on anesthetized male Wistar rats (301—
355 g) with 8.33-47.90 MBq of (R)-['®F]YH134 (0.40—4.48 nmol/kg).
Under blockade conditions, the animals were pretreated with a
2 mg/kg dose of compound 1, a 1 mg/kg dose of compound 2, various
doses of compound 3 (1, 3, 5, or 10 mg/kg), or a 3 mg/kg dose of
compound 4. Blood from the rats receiving compound 3 was collected
at 100 min after injection on completion of the PET scans, and plasma
was separated by centrifugation and stored at —80°C before being
analyzed by liquid chromatography tandem mass spectrometry to
determine the concentration of compound 3 in plasma.

Rat PET Scans with Arterial IF

PET kinetics with an arterial IF were determined in male Wistar
rats (344—427 g; Supplemental Table 1). For the arterial plasma IF,
blood activity was determined from an arteriovenous shunt simulta-
neously with acquisition of the PET data (27). During PET scanning,
blood from either the cannulated tail artery (minimally invasive proto-
col) or a femoral artery (invasive protocol) was guided through a Twi-
lite coincidence counter (Swisstrace) and a peristaltic pump and then
was transferred back to a cannulated lateral tail vein or a femoral vein.

Logan Plot Analysis to Determine Distribution Volume (V7) of
Total Tracer

IF was generated from the blood coincidences by correcting the
data with a biexponential function describing the plasma—to—whole-
blood ratios. The parent tracer was the only detectable radioactivity in
rat plasma up to 60 min after injection; no further correction was
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therefore required for the IF. V't was calculated as the slope of the lin-
ear part of the Logan plot generated from the IF and the PET data (28).

Statistical Analysis

Data were compared by a homoscedastic, 2-tailed Student’s # test in
Excel (version 2013; Microsoft) or R (version 4.2.2; The R Project for
Statistical Computing), assuming equal variance (comparison of 2
conditions) or by ANOVA with post hoc correction for multiple com-
parisons (the Tukey honestly significant difference test; functions aov
and TukeyHSD in R), as indicated. A P value of less than 0.05 was
considered statistically significant.

RESULTS

Properties of (R)-YH134

(R)-YH134 exhibited potent inhibition, with a similar half-
maximal inhibitory concentration of 11nM toward mouse and
human MAGL enzyme. However, (S)-YH134 showed significant
loss of MAGL-inhibiting activity, with half-maximal inhibitory
concentrations of 397nM in mice and 197nM in humans. The
apparent intrinsic clearance of (R)-YH134 was determined as 93,
71, and 10 pL/min/mg in mouse, rat, and human liver microsomes,
respectively. A similar tendency was found using hepatocytes
from mice (133 pL/min/10° cells), rats (45 wL/min/10° cells), and
humans (10 wL/min/10° cells). An in vitro screening assay using
unlabeled (R)-YH134 showed no significant binding of the com-
pound to any of the tested targets (Supplemental Table 2).

Radiochemistry and In Vitro Characterization

The enantiomerically pure S- or R-form of boronic ester was used
as the precursor for copper-mediated radiofluorination to produce
(S)- or (R)-['®F]YH134. High radiochemical purity was achieved
after semipreparative high-performance liquid chromatography puri-
fication (>99%). The molar activities of (R)-['®F]YH134 were
in the range of 102277 GBg/pumol at the end of the syntheses
(n = 13). The distribution coefficient of (R)-['*F]YH134 was

252*0.18 (n 3). No radioactive degradation products of
(R)-['®F]YH134 were observed in rodent or human plasma for up to
2h (Supplemental Fig. 1). Its unbound fractions in rat and human
plasma were 8% = 1% and 14% = 2%, respectively (n = 3).
(R)-['®F]YH134 revealed a heterogeneous distribution in rat brain
slices in in vitro autoradiography studies (Fig. 2A). The highest
radioactivity accumulation appeared in the cortex, hippocampus,
and striatum, regions known to express high levels of MAGL
(29,30). Coincubation with MAGL inhibitors, either SAR127303 or
PF-06809247, or with the reference compound (R)-YH134 substan-
tially reduced the radioactive signal in the MAGL-rich brain
regions. (R)-['®F]YH134 demonstrated negligible binding in MAGL
knockout mouse brain sections compared with that in wild-type
mice (Fig. 2C, top). These results suggest high selectivity and speci-
ficity of (R)-['®F]YH134 toward MAGL in vitro.

PET Scans and Biodistribution in MAGL Knockout and
Wild-Type Mice
Figure 2B depicts the time-activity curves of PET scans of
(R)-['|F]YH134 and (S)-['*F]YHI134 in wild-type and MAGL
knockout mice. As expected, (S)-['F]YH134, with modest MAGL
half-maximal inhibitory concentrations, displayed no distinguishable
differences between MAGL knockout and wild-type mice, whereas
time-activity curves of (R)-['®F]YH134 were substantially higher in
wild-type than MAGL knockout mice over the whole scanning
period (Fig. 2B). The significantly higher averaged SUV (1-91 min
[SUV,]) of (R)-['|*F]YH134 PET in wild-type than in MAGL
knockout mice confirmed the high selectivity and specificity of (R)-
["*FTYH134 for MAGL in vivo (SUV,,, 0.84 = 0.03 vs. 0.51 = 0.02;
P < 0.001). The representative sagittal and coronal PET images of
(R)-['8F]YH134 are in accordance with its in vitro autoradiography
on wild-type and MAGL knockout mouse brain slices as shown
in Figure 2C. To assess the whole-body distribution of radioactivity,
we conducted biodistribution experiments after dissection of wild-
type and MAGL knockout mice at 30 min after injection. The data
are summarized in Supplemental Table 3.

Baseline 10 uM SAR127303 10 uM PF-06809247

Cc

Wild-type (n = 4)
MAGL knockout (n = 4)
Wild-type (n =2)
MAGL knockout (n = 2)

Sagittal

Axial

Wild-type

Mid time frame (min)

10 uM (R)-YH134

The radioactivity accumulation of (R)-

max
['®F]YH134 in MAGL knockout mouse
brain was significantly lower than that in
I wild-type mice (1.31% vs. 1.75% injected
min dose/g, P = 0.0225). In the periphery, wild-

type mice showed significantly higher radio-
activity in a set of MAGL-expressing organs
(2), such as the heart, brown adipose tissue,
and adrenal gland. Regarding excretory
pathways, radioactivity was high in both
urine and bile.

In Vivo Metabolism and Plasma-to-
Whole-Blood Ratio in Rats

The percentages of intact radiotracer in
brain homogenates and plasma samples
are summarized in Supplemental Table 4.
Only intact radiotracer with a retention
time of about 3.7min was detected in

MAGL knockout

FIGURE 2. (A) In vitro autoradiography of (R)-['®F]YH134 on rat brain sections. Baseline (13nM (R)-
["®F]YH134 only) and blocking conditions are as indicated. (B) Brain time-activity curves of (R)-

['®F]YH134 (red) and (S)-['®FIYH134 (blue) in MAGL knockout and wild-type

given. Error bars indicate SD for n = 4. (C) In vitro autoradiograms (top) and in vivo brain PET images
(bottom) of (R)-["®F]YH134 averaged from 9.0 until 60 min after injection in wild-type and MAGL

knockout mice. PET data are overlaid on MRI template.

mouse and rat brain homogenates up to
90 min after injection. In mouse plasma, a
polar radiometabolite (retention time,
0.3min) was detected at 45 and 90 min
after injection. In contrast, the parental
radiotracer remained the sole detectable

mice. Mean values are
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peripherally restricted MAGL inhibitor for
further kinetic studies. The respective PET
images averaged from 8 to 90min after
injection are shown in Figure 3B.

Coronal

Sagittal

Logan Plot and SUV,, Brain-to-Plasma
Ratio to Quantify (R)-['®FIYH134
Distribution to Rat Brain

PET kinetic modeling with an IF was
further performed to quantify brain uptake
of (R)-['SF]YH134 and interpret the
observed effects of compounds 2 and 3 on
the brain SUV of (R)-['*F]YH134. Rats

FIGURE 3. (A) SUV,, from PET brain time—-activity curves of (R)-['®F]YH134 in Wistar rats under var-
jous blocking conditions. Significant blocking effect was revealed using compound 1 as blocker at
2mg/kg (P = 0.026). Inset shows representative time-activity curves from baseline condition (gray),
1mg/kg dose of compound 2 (blue), and 10 mg/kg dose of compound 3 (red). (B) Representative
PET images of (R)-['®F]YH134 averaged from 8.0 to 90 min after injection with increasing doses of

MAGL inhibitor 3. Cpd. = compound.

radioactive species in rat plasma for up to 60 min after injection.
Pretreatment with a 10 mg/kg dose of compound 3 did not alter
the metabolic profile of (R)-['®F]YH134 in rat brain and blood.
The plasma—to—whole-blood ratios in rats at defined time points
under control and blockade conditions and their simulation with a
biexponential function are shown in Supplemental Figure 2.

Effects of MAGL Blocking on (R)-['®F]YH134 PET in Rats

PET experiments were further performed on Wistar rats to eval-
uate the CNS binding of (R)-['®F]YH134 in the presence of the
various MAGL drug candidates. The SUV,, calculated from PET
brain time-activity curves is depicted in Figure 3A. Under block-
ade conditions with either MAGL inhibitor 1 or 2 (19,21), tracer
accumulation in the brain was reduced, as expected for compounds
competing with tracer binding to MAGL in rat brain. The blocking
effect of a 2 mg/kg dose of compound 1 was significant, compared
with the baseline SUV,, (P = 0.026). The presumably peripher-
ally restricted MAGL inhibitor 4 containing a carboxylic acid
group surprisingly reduced brain uptake of (R)-['®F]YH134 to the
same level as for a 1 mg/kg dose of compound 2. Pretreatment
with compound 3, a P-gp substrate with an efflux ratio of 7.65
(Supplemental Table 5), increased the SUV,, in a dose-dependent
manner (1, 3, 5, and 10 mg/kg; Fig. 3A). Therefore, we selected
compound 2 as a brain-penetrant blocker but compound 3 as a

were injected with vehicle (» = 3), com-
pound 2, or compound 3 before tracer injec-
tion. (R)-['®F]YH134 brain uptake was
analyzed by Logan plots of the PET data
and the IF (V1) and from the ratio between
the SUV,, of brain and plasma (PET
SUV,./IF SUV,,). Representative Logan
plots are shown in Supplemental Figure 3.

In agreement with the previous section, compound 2 reduced
the SUV,, of (R)-['®F]YH134 in rat brain. The effect of 2 (at
1 mg/kg) on brain uptake was significant (SUV,, at baseline,
0.560 = 0.033 [n = 3], vs. SUV,, with 2, 0.414 £ 0.036 [» = 3];
P < 0.01). The SUV,, of the IF was not reduced by compound 2
(P = ~0.6). However, the V1 and SUV,, brain-to-plasma ratios
were significantly reduced by compound 2 (Figs. 4C and 4D),
indicating significant competition between 2 and (R)-['3F]YH134
binding in rat brain. Administration of the peripheral blocker 3
(1-10mg/kg) resulted in a significantly increased SUV,, in both
brain and IF compared with baseline conditions (all doses included,;
P < 0.0001; Figs. 4A and 4B). However, the uptake-enhancing effect
was cancelled out when V1 or SUV,, brain-to-plasma ratios were
compared, in agreement with a lack of competition for MAGL bind-
ing in the brain.

Peripheral Target Occupancy Determined by
(R)-['®FIYH134 PET

As concluded from the previous section, compound 3 enhanced
(R)-['®F]YH134 SUV,, in rat brain and IF by occupying periph-
eral MAGL. We investigated whether we can estimate the dose of
3 at half-maximal MAGL blocking (Dso) in the periphery. Figure
5 shows the brain PET SUV,, and the IF SUV,, of plasma plotted
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FIGURE 4. (A) (R)-['®FIYH134 SUV,, in rat brain. (B) (R)-['®F]YH134 SUV,, in rat plasma. (C) V4 in rat brain as determined by Logan plot analysis. (D)
Ratio of SUV,, in rat brain and SUV,, in plasma. P values are shown for ANOVA. Injected doses of compounds 2 and 3 were neglected in this figure

(doses are shown in Supplemental Table 1). Baseline = (R)-['®F]YH134 with
Cmp. 3 = blocking with compound 3 at doses from 1 to 10 mg/kg.

4

vehicle; Cmp. 2 = blocking with compound 2 at doses from 1 to 3mg/kg;
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plasma radiotracer levels to verify tracer-
specific binding in blockade studies
in vivo.

We further investigated whether our
tracer can support the characterization
of drug candidates targeting peripheral
MAGL. The increasing brain uptake of
(R)-['®F]YH134 in the presence of com-
pound 3 was driven by the increased con-
centrations of free tracer in the blood. We
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therefore concluded that compound 3
bound mainly to peripheral MAGL, in
agreement with its high P-gp efflux ratio

FIGURE 5. Peripheral MAGL occupancy by compound 3 determined with (R)-['®F]YH134. SUV,, in
rat plasma (A, IF SUV,,) and brain (B, PET SUV,,) after injection of (R)-['®F]YH134 alone (0 mg/kg
blocker) and after varying doses of compound 3 is indicated. Data were fit with 1:1 saturation func-
tion; fitted values are indicated in plots. Dose of (R)-["®F]YH134 at 0 mg/kg blocker was ~1 nmol/kg

(<1 pg/kg).

against the blocker doses (same data as shown in Fig. 4). Analysis
with a saturation function revealed Dso to be approximately
3mg/kg in both cases. This is in line with the Dsq of approxi-
mately 4mg/kg estimated from the calculated percentage target
occupancy at the averaged (0—100min) plasma concentrations
of 3, back-calculated from the quantified plasma concentrations at
100 min at the various dose levels (Supplemental Fig. 4).

DISCUSSION

Moving the fluorine atom of (R)-YH149 from the para- to the
meta-position of the phenyl ring resulted in (R)-YH134, with
increased in vitro and in vivo stability. Our newly developed (R)-
['8F]YH134 demonstrated increased MAGL in vivo specificity
(Supplemental Fig. 5). Potential off-target binding of the tracer in
mice was largely excluded on the basis of the low radioactive sig-
nal seen on in vitro autoradiography and in vivo PET studies on
MAGL knockout mouse brain. These features suggest that (R)-
['®F]YH134 is a promising MAGL PET tracer in rodents, and fur-
ther studies on nonhuman primates are ongoing.

(R)-['®F]YH134 uptake in rat brain, expressed as Vr, SUV,y, or
SUV,, ratio between brain and plasma, was significantly reduced
by a 1mg/kg dose of compound 2, a potent MAGL brain-
penetrant inhibitor (Supplemental Table 5). Compound 3, a
MAGL inhibitor with a high in vitro P-gp efflux ratio of 7.65 and
therefore negligible distribution to the brain, affected brain SUV,,
more than V1 or the SUV,, brain-to-plasma ratio. As for (R)-
YH134, efflux ratios of 1.05 and 1.13 were obtained with mouse
and human P-gp, respectively (Supplemental Table 5), indicating
it is not a P-gp substrate. We therefore concluded that the radioac-
tivity elevation in the brain was caused by blocking of peripheral
MAGL binding sites rather than inhibition of P-gp—mediated
efflux. The SUV,, brain-to-plasma ratio, because of its similarity
to Vy determined with the Logan plot from PET data and IF, is a
good surrogate for the Vi of (R)-['®F]YH134 in rat brain. There-
fore, when MAGL in brain is targeted, tracer blood activity should
be determined in addition to brain uptake. Our results, together
with those of previous studies (3/-33) on in vivo PET imaging of
histone deacetylases and heat shock protein 90—targets expressed
in both the CNS and the periphery—highlight the importance of
normalization of radiotracer brain uptake to metabolite-corrected

determined in vitro. Indeed, the SUV,, of
both brain and IF followed saturation
functions, allowing fitting of Dsy values
for the saturation of peripheral MAGL
by 3. The result agrees with the D5, value
obtained by measuring the plasma concen-
tration of 3 using the traditional method, liquid chromatography
tandem mass spectrometry.

MAGL is not the only target expressed both in the CNS and in
the periphery; this dual expression is also true for a variety of
other targets, such as acetylcholine receptors (34), y-aminobutyric
acid receptors (35), heat shock protein 90 (33), and o-receptors
(36). Our current work demonstrates the utility of a CNS PET
tracer in both brain and peripheral drug development. As whole-
body PET scanners advance (37), a suitable PET tracer may help
elucidate the complicated connections between the CNS and the
periphery.

CONCLUSION

Our data suggest that (R)-['®F]YH134 is a promising PET tracer
for noninvasive visualization and quantification of MAGL in pre-
clinical studies. The V't or SUV,, brain-to-plasma ratio of (R)-
['8F]YH134 allows quantification of available MAGL binding
sites in the brain, unaffected by peripheral MAGL blocking. Apart
from being used to evaluate target engagement and the half-
maximal MAGL occupancy of brain-penetrant MAGL inhibitors,
(R)-['®F]YH134 brain PET can also be used to estimate the D5, of
a peripherally restricted MAGL inhibitor. In our opinion, these
promising preclinical results warrant the evaluation of (R)-
['8F]YH134 as a MAGL PET tracer in a clinical setting. We
believe that advances in whole-body PET scanners will enable a
more comprehensive analysis of the endocannabinoid system
under pathologic conditions or therapeutic intervention.
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KEY POINTS

QUESTIONS: Is (R)-['®FIYH134 a suitable PET tracer for imaging
MAGL in rodent brain? How does peripheral MAGL influence brain
uptake of (R)-['®F]YH134 under blocking conditions?

PERTINENT FINDINGS: (R)-['®F]YH134 is a highly specific

and selective PET tracer for MAGL brain imaging. V+ and SUV
brain-to-plasma ratio are better suited than SUV to quantify MAGL
binding in the brain under blocking conditions, and (R)-['®F]YH134
can be used to estimate the dose of MAGL inhibitor at half-
maximal peripheral target occupancy.

IMPLICATIONS FOR PATIENT CARE: Our results warrant
clinical translation of (R)-['®F]YH134. Clinical imaging of MAGL
and advances in whole-body PET scanners will enable a more
comprehensive analysis of the endocannabinoid system under
pathologic conditions or therapeutic intervention.
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