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A B S T R A C T

A recently reported selective agonist of the human A3 adenosine receptor (hA3AR), MRS5127

(10R,20R,30S,40R,50S)-40-[2-chloro-6-(3-iodobenzylamino)-purine]-20 ,30-O-dihydroxy-bicyclo-[3.1.0]hex-

ane, was radioiodinated and characterized pharmacologically. It contains a rigid bicyclic ring system in

place of a 50-truncated ribose moiety, and was selected for radiolabeling due to its nanomolar binding

affinity at both human and rat A3ARs. The radioiodination of the N6-3-iodobenzyl substituent by

iododestannylation of a 3-(trimethylstannyl)benzyl precursor was achieved in 73% yield, measured after

purification by HPLC. [125I]MRS5127 bound to the human A3AR expressed in membranes of stably

transfected HEK 293 cells. Specific binding was saturable, competitive, and followed a one-site binding

model, with a Kd value of 5.74 � 0.97 nM. At a concentration equivalent to its Kd, non-specific binding

comprised 27 � 2% of total binding. In kinetic studies, [125I]MRS5127 rapidly associated with the hA3AR (t1/

2 = 0.514 � 0.014 min), and the affinity calculated from association and dissociation rate constants was

3.50 � 1.46 nM. The pharmacological profile of ligands in competition experiments with [125I]MRS5127 was

consistent with the known structure-activity-relationship profile of the hA3AR. [125I]MRS5127 bound with

similar high affinity (Kd, nM) to recombinant A3ARs from mouse (4.90 � 0.77), rabbit (2.53 � 0.11), and dog

(3.35 � 0.54). For all of the species tested, MRS5127 exhibited A3AR agonist activity based on negative

coupling to cAMP production. Thus, [125I]MRS5127 represents a new species-independent agonist

radioligand for the A3AR. The major advantage of [125I]MRS5127 compared with previously used A3AR

radioligands is its high affinity, low degree of non-specific binding, and improved A3AR selectivity.

� 2009 Elsevier Inc. All rights reserved.
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1. Introduction

Modulation of the A3 adenosine receptor (A3AR) is being
explored in preclinical and clinical studies for the treatment of a
variety of diseases [1,2]. Selective agonists 1 and 2 (Fig. 1) are
undergoing clinical trials for hepatocarcinoma, rheumatoid
Abbreviations: AR, adenosine receptor; CHO, Chinese hamster ovary; DMEM, Dulbec
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arthritis (phase IIB completed), psoriasis, and dry eye disease
[3,4]. Other target diseases for selective A3AR agonists and
antagonists that might be the subject of future clinical trials are
neurodegeneration [5,6], inflammatory bowel disease [7], other
autoimmune inflammatory diseases [8], and cancer [9]. The level of
expression of the A3AR was found to be elevated in tumors,
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Fig. 1. Structures of nucleoside and non-nucleoside, high affinity ligands for the A3AR. Compounds 3–6 have previously been prepared in radioactive form for use in receptor

labeling studies.
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neutrophils, and synoviocytes in the disease state [9–12]. The A3AR
expression level correlated to the responsiveness in arthritis
patients to therapy with the A3AR agonist IB-MECA 1 [4].

The most widely used radioligand for the study of the A3AR is
the high affinity agonist [125I]I-AB-MECA 3 (Kd � 1 nM at human
(h), mouse (m), and rat (r) A3ARs) [13,14]. The disadvantage of this
compound is its low selectivity for the A3AR. Thus, it is useful for
characterization of the A3AR in cell lines overexpressing the
receptor and in various cells expressing the A3AR at high levels,
such as eosinophils and neutrophils [15], but not in most native
tissues. [3H]HEMADO (2-hexyn-1-yl-N6-methyladenosine), a triti-
ated radioligand of high affinity and selectivity was reported to be
a useful radioligand for the hA3AR and demonstrated to have low
non-specific binding [16]. However, the greatly decreased affinity
of adenosine agonists at the rat A3AR in comparison to the human
A3AR has been noted consistently for adenosine analogues
substituted at the 6 position with small alkyl moieties and at
the 50 and 2 positions with a range of structures [17–20]. Several
antagonist radioligands have been used previously in in vitro

studies, such as the pyrazolo[4,3-e]-1,2,4-triazolo[1,5-c]pyrimi-
dine derivative [3H]MRE 3008F20 4 and the 4,5,7,8-tetrahydro-1H-
imidazo[2,1-i]purin-5-one derivative [3H]PSB-11 5 [21,22]. The
disadvantage of these structurally diverse heterocyclic antagonists
is their low affinity for the A3AR in nonhuman tissue. For example,
the affinity of MRE 3008F20 at the rat A3AR is >10 mM [23].
Recently, a 18F-labeled radioligand, the 6-phenylpyridine deriva-
tive 6, suitable for PET (positron emission tomography) studies in
both human and murine species was reported [24].

A new approach to designing ligands for the A3AR that bind
selectively to several species homologues of this receptor is based
on 50-truncated nucleoside derivatives. Recently, we have extend-
ed this truncation approach to selective A3AR ligands containing
the rigid (N)-methanocarba (bicyclo[3.1.0]hexane) ring system as a
ribose substitute [25,26]. This bicyclic ring system maintains a
conformation that is preferred at the A3AR increasing selectivity,
even in the absence of a 50-N-methyluronamide group. Some
members of this series were found to have reduced intrinsic
activity for the A3AR or to function as full antagonists [25,26].
One member of this series, the partial agonist MRS5147 7, was
labeled with 76Br for use as a PET ligand of high affinity [27].
[76Br]MRS5147 bound to human and rat A3ARs with Ki values of
0.62 and 5.2 nM, respectively. The corresponding 3-iodo derivative
MRS5127 8 also displays high affinity at both the h and r A3ARs
[25,26]. MRS5127 8 was highly A3AR-selective; its affinity at three
human AR subtypes was determined: hA1 = 3040 � 610 nM,
hA2A = 1080 � 310 nM, hA3 = 1.44 � 0.60 nM. By Schild analysis of
[35S]GTPgS binding to membranes from CHO cells expressing the
hA3AR, MRS5127 appeared to be an antagonist [25]. However, further
analysis determined that it is a partial agonist stimulating cAMP
production in transfected cells with 45% efficacy compared to the full
agonist NECA [26]. In this study, we have synthesized a radio-
iodinated form of this truncated rigid carbocyclic nucleoside
derivative for in vitro studies and have characterized its binding
properties at the A3AR in several species.

2. Materials and methods

2.1. Chemical synthesis

2.1.1. Materials and instrumentation

Hexamethyltin and other reagents, including pharmacological
agents, were purchased from Sigma–Aldrich Chemical Company
(St. Louis, MO), except where noted. MRS5127 8 was prepared as
reported [25]. Sodium [125I]iodide (17.4 Ci/mg) in NaOH
(1.0 � 10�5 M) was supplied by PerkinElmer Life and Analytical
Science (Boston, MA). 1H NMR spectra were obtained with a Varian
Gemini 300 spectrometer using CDCl3 and CD3OD as solvents.
Chemical shifts are expressed in d values (ppm) with tetra-
methylsilane (d 0.00) for CDCl3 and water (d 3.30) for CD3OD. TLC
analysis was carried out on aluminum sheets precoated with silica
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gel F254 (0.2 mm) from Aldrich. HPLC mobile phases for unlabeled
material consisted of CH3CN/tetrabutyl ammonium phosphate
(5 mM) from 20/80 to 60/40 in 20 min, flow rate 1.0 ml/min. High-
resolution mass measurements were performed on Micromass/
Waters LCT Premier Electrospray Time of Flight (TOF) mass
spectrometer coupled with a Waters HPLC system. cLogP was
calculated using CS ChemBioDraw Ultra V 12.0 (CambridgeSoft).

2.1.2. Preparation of 9: (10R, 20R, 30S, 40R, 50S)-40-[2-chloro-6-(3-

trimethylstannylbenzylamino)purine]-20,30-O-dihydroxybicyclo-

[3.1.0]hexane (1)

MRS5127 8 (8.95 mg, 0.018 mmol), PdCl2(PPh3)2 (2.7 mg), and
hexamethyltin (11 mL, 0.054 mmol) were mixed together in
anhydrous dioxane (2 ml), and the resulting reaction mixture
was stirred at 70 8C for 2 h. The mixture was concentrated under
reduced pressure. The product was purified by flash chromatogra-
phy by using CHCl3:MeOH (10:1) as the eluant to afford the stannyl
derivative 1 (9.3 mg, 90%) as an oil. 1H NMR (300 MHz, CDCl3), 7.81
(s, 1H), 7.53 (s, 1H), 7.34 (m, 2H), 7.33 (m, 1H), 6.49 (br s, 1H), 4.88
(br s, 2H), 4.00 (m, 2H), 3.71 (s, 1H), 3.65 (m, 1H), 3.47 (m, 1H), 2.02
(m, 1H), 1.96 (s, 1H), 1.64 (m, 1H), 1.28 (m, 2H), 0.81 (m, 1H), 0.29
(s, 9H). HRMS (M+1)+: calculated for C21H27ClIN5O2Sn+ (M+H)+

535.6338, found 536.0823 HPLC: Rt = 22.1 min. HPLC system:
5 mM TBAP/CH3CN from 80/20 to 60/40 in 25 min, then isocratic
for 2 min; flow rate of 1 ml/min.

2.1.3. Regeneration of MRS5127 (8)

The trimethylstannyl intermediate 9 (0.1 mg) was reconverted
to MRS5127 upon dissolving in MeOH (0.1 ml) followed by
treatment with I2 (0.1 M in MeOH, 0.1 ml) for 10 min at room
temperature (Fig. 2). The structure was confirmed by HPLC and
high-resolution mass spectroscopy (HRMS). HRMS (M+1)+: calcu-
lated for C18H18ClIN5O2

+ (M+H)+: 498.0194; found, 498.0194.
HPLC: Rt = 16.6 min (same system as above).

2.1.4. Radiochemical synthesis of [125I]MRS5127 (10)

A solution of the stannyl derivative 9 in acetonitrile (4 mL,
corresponding to 20 mg, 37 nmol) was added to �75 mL Na125I
solution (20 mCi, 9 nmol, PerkinElmer) in a glass container. Then, a
mixture of peracetic acid/acetonitrile/glacial acetic acid (using
32 wt.% peracetic acid from Sigma–Aldrich) was prepared in the
ratio of 5/85/10 (v/v). An aliquot (5 mL) of this peracetic acid
solution (80 mg, 1.05 mmol) was added to the reaction mixture
with stirring. After 10 min the reaction mixture was diluted with
0.2 ml water, and the entire quantity was injected onto an HPLC to
give 14.6 mCi (73% yield) of 10. The HPLC system was different
from the one specified for the nonradiochemical syntheses. The
HPLC mobile phase consisted of water/acetonitrile, both contain-
ing 0.1% trifluoroacetic acid, in a gradient from 60/40 to 30/70 over
Fig. 2. Synthesis and subsequent radioio
40 min at a flow rate of 1.0 ml/min. For confirmation of the identity
of the radioactive product, a mixture of 8 and 10 eluted as a single
peak (retention time 13 min). The HPLC column was
4.6 mm � 250 mm, 300 Å, 5 m, C-18 from MAC-MOD Analytical,
Inc. (Chadd’s Ford, PA). The product in HPLC solvent was diluted
with ethanol.

2.2. Pharmacological assays

2.2.1. Radioligand binding assays

HEK 293 cells stably expressing recombinant human, mouse,
rabbit, or dog ARs were cultured in DMEM supplemented with 10%
fetal bovine serum, 100 units/ml penicillin, 100 mg/ml streptomy-
cin, and 400 mg/ml G418 [25,28–30]. After harvest and homoge-
nization in 10 mM Na+-HEPES buffer (pH 7.4) containing 10 mM
EDTA and 0.1 mM benzamidine, the cell lysates were centrifuged at
20,000 � g for 25 min at 4 8C, and the pellet was resuspended in
10 mM Na+-HEPES buffer (pH 7.4) containing 1 mM EDTA and
0.1 mM benzamidine. The suspension was re-homogenized and
then centrifuged at 20,000 � g for 25 min at 4 8C. The resultant
pellets were resuspended in buffer containing 10% sucrose and
stored at �80 8C. Membranes were isolated from mouse brain
tissue using a similar protocol.

Cell membranes (100 mL) were incubated in 10 mM Na+-HEPES
buffer (pH 7.4) containing 5 mM MgCl2, 5 units/ml adenosine
deaminase, and [125I]MRS5127. In saturation binding assays, the
concentration of [125I]MRS5127 ranged from �0.5 to 40 nM
following dilution (10–20-fold) with the non-radiolabeled com-
pound. Specific [125I]MRS5127 binding fit optimally to a single-site
binding model in all assays: y = (Bmax � [L])/(Kd+[L]), from which
Bmax and Kd values were obtained. In competition binding assays,
competitors were included in the incubations at concentrations
spanning at least 6 orders of magnitude adjusted appropriately
around the IC50 of each compound. The IC50 values were calculated
using non-linear regression analysis by fitting the data to:
binding = non-specific binding + (total binding � specific bind-
ing)/(1þ 10x�log IC50 ). Ki values were calculated using the Cheng–
Prusoff equation [31].

2.2.2. cAMP accumulation assays

HEK 293 cells were detached from cell culture plates,
resuspended in serum-free DMEM containing 25 mM HEPES (pH
7.4), 1 unit/ml adenosine deaminase, and 20 mM Ro 20,1724 to
inhibit phosphodiesterases, and then transferred to polypropylene
tubes (200,000 cells/tube). The cells were co-stimulated with
forskolin (10 mM) and AR agonists for 15 min at 37 8C with
shaking, after which the assays were terminated by adding 500 mL
0.1N HCl. The lysates were centrifuged at 4000 � g for 10 min after
which cAMP was determined in the supernatants using a
dination of the stannyl precursor 9.
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competitive binding assay, as described previously [25]. The data
were expressed as the amount of cAMP that accumulated during
the 15 min incubation time, i.e., pmol/15 min/200,000 cells. EC50

values were calculated by fitting the data to: V = Vmin + (Vmax

� Vmin)/(1þ 10x�log EC50 ).

3. Results

3.1. Chemistry

Since MRS5127 already contains an iodine atom that is
associated with high A3AR affinity and selectivity, that position
was selected for convenient radiolabeling. A versatile method for
rapidly introducing radioactive iodine on an aromatic ring is to use
a stannyl precursor. The feasibility of this route was demonstrated
through a ‘cold’ iodination reaction (Fig. 2). The trimethylstannyl
precursor 9 was generated in one step and in a good yield of 90%
from MRS5127 using a palladium reagent and hexamethyltin.
Protection of the hydroxyl groups or the exocyclic amine of this
adenosine analogue was not necessary. Compound 9 was stable
upon storage at �80 8C for several months. This intermediate 9
rapidly and efficiently reverted to MRS5127 upon treatment with
iodine. The radioiodination of MRS5127 was accomplished
through standard methods of iododestannylation of 9 using
sodium iodide as a source of 125I [32,33]. The radiochemical yield
of HPLC-purified product 10 was 73%.

3.2. Pharmacology

Equilibrium saturation studies of the binding of [125I]MRS5127
to the hA3AR were performed (Fig. 3A). Specific binding was
Fig. 3. (A) Saturation binding of [125I]MRS5127 at the human A3AR, and (B) Scatchard

transformation of the same data. [125I]MRS5127 (0.8–32 nM) was incubated with

membranes (50 mg) prepared from HEK 293 cells stably transfected with the human

A3AR cDNA for 2 h at room temperature. Total binding, specific binding, and non-

specific binding defined by including 100 mM NECA, are presented in A. The data

shown are representative of three experiments conducted independently.
observed that fit optimally to a single-site binding model
demonstrated most clearly following Scatchard transformation
of the data (Fig. 3B). Non-specific binding amounted to 27 � 2% of
total binding at a concentration of 5 nM when the glass fiber filters
were pre-incubated with polyethyleneimine (0.05%). The Kd value
was determined to be 5.74 � 0.97 nM. No specific binding was
observed using non-transfected HEK 293 cells (data not shown). The
ability of various known AR agonists and antagonists to compete for
[125I]MRS 5127 binding to the hA3AR was tested. Fig. 4 shows that the
rank order of potencies for agonists was (Ki, nM): IB-MECA
(7.67 � 0.98) > Cl-IB-MECA (11.1 � 0.80) > NECA (51.7 � 19.7), and
for antagonists was XAC (25.4 � 3.7) > MRS1191 (56.7 � 13.0) >
MRS1523 (246 � 66) > CPX (358 � 52), which correlates well with
the known structure–activity-relationship profile of the hA3AR
established in previous reports [1].

In association kinetic experiments (Fig. 5A), [125I]MRS5127
rapidly reached maximal binding in 3 min at room temperature
when included in assays at 2–4 nM, with a t1/2 of 0.56 � 0.08 min.
After 120 min of incubation, the dissociation was initiated with the
addition of 100 mM NECA at various time points as indicated in
Fig. 5B. The association and dissociation rate constants were
0.244 � 0.095 min�1 nM�1 and 0.514 � 0.014 min�1, respectively.
The Kd value calculated from the kinetic data was 3.50 � 1.46 nM,
which is in close agreement with the value obtained from equilibrium
binding analysis.

The binding of [125I]MRS5127 was further tested in saturation
binding assays using membranes prepared from HEK 293 cells
expressing recombinant mouse, rabbit, or dog A3ARs. Similar to the
human A3AR, [125I]MRS5127 bound to the A3AR from all species
with equal high affinity (Table 1). The selectivity of MRS5127 for
recombinant mA3ARs was investigated by assessing its affinity for
Fig. 4. Competition for binding of [125I]MRS5127 at the human A3AR by the agonists

IB-MECA, Cl-IB-MECA, and NECA, and by the antagonists XAC, MRS 1191, MRS 1523,

and CPX. Membranes (50 mg) were incubated with [125I]MRS5127 (0.2 nM) for 2 h

at room temperature. Non-specific binding was determined with 100 mM NECA.

The data shown are representative of 3 independent experiments.



Fig. 6. Competition of MRS5127 for binding to mouse A1, A2A, and A2BARs. [125I]I-

AB-MECA (A1; 0.3 nM), [3H]CGS21680 (A2A; 10 nM), or [3H]MRS1754 (2 nM) were

incubated with membranes (50 mg) prepared from HEK 293 cells stably transfected

with the respective mouse AR cDNAs for 2 h at room temperature. Non-specific

binding was determined with 100 mM NECA. The data shown are representative of

3 experiments conducted independently.

Fig. 5. Association (A) and dissociation (B) kinetics of [125I]MRS5127 binding to

membranes prepared from HEK 293 cells stably transfected with the human A3AR.

[125I]MRS5127 (0.2 nM) was incubated with membranes (50 mg) at room

temperature. Dissociation was initiated by the addition of 100 mM NECA. The

results shown are representative of 3–4 experiments conducted independently.
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mA1, A2A, and A2BARs in competition binding assays using
membranes from transfected HEK 293 cells and [125I]I-AB-MECA
to label mA1ARs, [3H]CGS21680 to label mA2AARs, and
[3H]MRS1754 to label A2BARs (Fig. 6). MRS5127 did not bind to
mouse A2AAR or A2BARs. For the mA1AR, the affinity (Ki value) was
calculated to be 140 � 26 nM, being�30-fold lower compared to the
mA3AR. Thus, MRS5127 displays remarkable selectivity for the
murine A3AR, although it is less than that reported previously for
human receptors [25]. cAMP assays were conducted with transfected
HEK 293 cells to confirm that MRS5127 functions as an agonist for
mouse (EC50 = 1.34 � 0.07 nM), rabbit (1.53 � 0.59 nM), and dog
A3ARs (2.79 � 0.41 nM; Fig. 7).

4. Discussion

MRS5127 is a member of a new series of adenine nucleoside
ligands for the A3AR that contains a rigid (N)-methanocarbo(bi-
cyclo[3.1.0]hexane) ring system substituted for the ribose moiety.
It contains a 40-truncated ribose-like moiety, which in various
nucleoside analogue series has been shown to reduce relative
efficacy at the A3AR. In previous studies, this compound was shown
to display high affinity for human and rat A3ARs, with exceptional
selectivity versus the other AR subtypes including the A1AR
Table 1
Equilibrium binding data with [125I]MRS5127 for mouse, rabbit, and dog A3ARs.

Kd (nM) Bmax (fmol/mg protein)

Mouse 4.90� 0.77 3213�326

Rabbit 2.53� 0.11 4622�199

Dog 3.35� 0.54 2401�618

[125I]MRS5127 was incubated with membranes (50 mg) prepared from HEK 293

cells transfected with mouse, rabbit, or dog A3AR cDNAs for 2 h at room

temperature. Non-specific binding was determined using 100 mM NECA. N = 3.

Fig. 7. Functional agonism of MRS5127 for the mouse (A), rabbit (B), and dog (C)

A3AR assessed in cAMP assays. HEK 293 cells stably expressing A3ARs were

incubated with forskolin (10 mM) and increasing concentrations of MRS5127 for

15 min in the presence of Ro 20-1724 (20 mM). The amount of cAMP that

accumulated over 15 min was measured using a protein binding assay, as described

in Section 2. The data shown are the mean � SEM of 3–4 independent experiments.
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[25,26]. The presence of an N6-halobenzyl group precludes the
large species dependence of A3AR affinity observed for nucleoside
derivatives that are N6-substituted with methyl and other small
alkyl groups [17–20].

This study reports the synthesis and characterization of a
radioiodinated form of MRS5127 – [125I]MRS5127 – for use as a
probe for the A3AR in in vitro binding studies. The radioiodination
of MRS5127 was accomplished through an iodostannylation
approach of a 3-(trimethylstannyl)benzyl precursor 9. In binding
studies using recombinant ARs, [125I]MRS5127 was found to bind
with high affinity (Kd = 5.74 � 0.97 nM) to the human A3AR as well
as the A3AR from three other species including the mouse. Non-
specific binding was low, especially when the opportunity for non-
specific binding was reduced by presoaking filters with polyethyle-
neimine. MRS5127 functioned species-independently as an agonist
for the A3AR. The cLogP of MRS5127 was found to be 2.26, which is in
the optimal range of 2–3 for bioavailability of small molecules. In
contrast, the cLogP values of I-AB-MECA, PSB-11, and MRE 3008-F20
are �0.47, 1.40, and 3.70, respectively.

Similar to previous findings with human ARs, [125I]MRS5127
was found to be selective for the murine A3AR, with low affinity for
the mA1AR and essentially no binding activity for the other AR
subtypes. Thus, due to its high affinity, its uniformity across
species, and its low degree of non-specific binding, [125I]MRS5127
represents a new chemical tool for characterizing A3ARs that has
advantages over other radioligands that have been used previously
[14,16, 21, 22, 25, 32]. [125I]MRS5127 should be particularly useful
for characterizing A3ARs in native tissues that express multiple
different AR subtypes.

[125I]I-AB-MECA is the most commonly used radiolabel for the
A3AR. This radioligand binds with high affinity to the A3AR from all
species and also displays low non-specific binding [14]. The major
disadvantage of [125I]I-AB-MECA is that its selectivity versus the
A1AR is low. In fact, [125I]I-AB-MECA exhibits sufficiently high
affinity (�5 nM) that it is also commonly used as a radioligand for
the A1AR. When brain autoradiography was attempted using
[125I]I-AB-MECA, it was found to mostly bind to the A1AR [34].

A similar stannylation method has been used previously to
efficiently radioiodinate MRS1898, a derivative of MRS5127 that
contains a 50-methylaminocarbonyl substitution on the bicyclo
ring constituent [32]. Similar to the present investigation,
the labeling process was found to be simple, of high yield, and
very efficient with no need for chemical protection. While
[125I]MRS1898 proved to exhibit high affinity for the A3AR from
both the human and rat, unlike [125I]MRS5127 its usefulness as a
radioligand is limited by high non-specific binding [32].

This study established that a representative member of the
series of truncated (N)-methanocarba nucleosides displays con-
siderable agonist efficacy for the A3AR from three different species
(mouse, rabbit, and dog) based on negative coupling to cAMP
production. The efficacy of MRS5127 was similar to that of the 30-
amino-substituted A3AR agonist CP532-903 ([27]; data not
shown). A similar functional assay (i.e., cAMP accumulation) with
human receptors indicated that two members of the series,
MRS5127 and its corresponding N6-3-bromobenzyl analogue
MRS5147, were agonist ligands with roughly half efficacy in
comparison to NECA [26]. However, an antagonist KB of 8.9 nM was
determined with MRS5127 in [35S]GTPgS exchange assays with
membranes from CHO cells expressing the hA3AR [25]. In these
studies, the degree of activation of [35S]GTPgS binding by
MRS5127 and similar 40-truncated (N)-methanocarba nucleoside
analogues was not substantial [25]. The finding of greater efficacy
in the cAMP assay may be explained by amplification between
receptor-mediated G protein activation and second messenger
generation or by limited sensitivity of the [35S]GTPgS exchange
assay.
In conclusion, this study reports the characterization of
[125I]MRS5127 as a new agonist radioligand for the A3AR. The
major advantage of [125I]MRS5127 is its low degree of non-specific
binding and its improved selectivity versus the other AR subtypes.
Furthermore, the generality of agonism across species in this series
of truncated nucleosides is clearly demonstrated. Thus, this series
of small molecules promises to be useful in both radioactive and
unlabeled form as pharmacological probes for the A3AR.
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