
Introduction
➢ Human mas-related genes such as MRGPRD are members of the seven 

transmembrane spanning G protein coupled receptor super family and have been 
shown to couple to both Gαi/o and Gαq proteins.

➢ MRGPRD is implicated in the sensation and transmission of noxious stimuli such as 
pain and itch.

➢ β-alanine was first described as a MRGPRD agonist in 2003 (Shinohara et al.) with 
GABA and Glycine identified as agonists in 2010 (Ajit et al.) - β-alanine >> GABA > 
Glycine.  There have been few reports of antagonists. 

➢ To provide new tools to aid in discovering and characterizing agonists and 
antagonists here we describe the use of a label-free assays to study the MRGPRD 
pharmacology and compare them with the traditional method of intracellular 
calcium release.
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Methods
A CHO cell line stably expressing MRGPRD was used to develop an intracellular Ca2+

release FLIPR assay (Figure 1), a Dynamic Mass Redistribution (DMR) assay from 
corning (Figure 2) and a cellular impedance assay using the xCELLigence system from 
Agilent (figure 3)

In conclusion, this study presents for the first time, a novel label free assay for studying MRGPRD receptors. Comparing the pharmacology of agonists and antagonists between label 
free technologies and a well characterised Ca2+ mobilisation assay has provided interesting insights into how MRGPRD receptors can differentially couple through multiple G proteins in 
the same cell line. In addition, we find good evidence for MU-6840 to be a MRGPRD antagonist with an indication of cooperativity in its mechanism when coupled via Gq. 

Conclusions
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Figure 1- Schematic overview of 
the Ca2+ mobilization assay: 
Adapted from product insert 
R8190, molecular devices, 2013.

Figure 2- DMR detection: 
Adapted from product insert, 
Perkin Elmer, 2013
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Figure 4: Three agonists produce a positive DMR response and Ca2+ release
A) DMR traces for 20mM agonist (B) Normalised dose responses at the peak DMR response at 4 
minutes C) Dose dependent Ca2+ release the  in FLIPR assay. Beta-Alanine(  ), GABA(  ), Glycine(  )
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Figure 6: Agonist 
effects couple through 
different G proteins in 
different assay 
technologies. 
Beta-Alanine dose 
responses ± pertussis 
toxin (PTX) and/or YM-
254890 in A) DMR and 
B) FLIPR. GABA dose 
responses ± PTX and/or 
YM-254890 in C) DMR 
and D) FLIPR. Glycine 
dose responses ± PTX 
and/or YM-254890 in E) 
DMR and F) FLIPR. 

Figure 5: MU-6840 inhibits agonist 
activation in both DMR and FLIPR assays. 
Dose response of Beta-alanine ± 
increasing concentrations of MU-6840 in 
A) DMR and B) FLIPR 

xCELLigence

Figure 3- xCELLIgence detection: 
Adapted from product insert, Agilent, 
https://www.agilent.com/en/technology/
cellular-impedance

[B e ta -a la n in e ]  M

S
ti

m
u

la
ti

o
n

 (
%

 o
f 

m
a

x
)

-6 -5 -4 -3 -2

-2 0

0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

V e h ic le

1 .2 5 µ M  M U -6 8 4 0

2 .5 µ M  M U -6 8 4 0

5 µ M  M U -6 8 4 0

1 0 µ M  M U -6 8 4 0

[B e ta -a la n in e ]  M

S
ti

m
u

la
ti

o
n

 (
%

 o
f 

m
a

x
)

-6 -5 -4 -3 -2

-2 0

0

2 0

4 0

6 0

8 0

1 0 0

1 2 0
V e h ic le

1 0 µ M  M U -6 8 4 0

5 µ M  M U -6 8 4 0

2 .5 µ M  M U -6 8 4 0

1 .2 5 µ M  M U -6 8 4 0

A) B)

10
m

M
 B

et
a 

al
an

in
e

10
m

M
 B

et
a 

al
an

in
e 

+ 
10

µM
 Y

M

10
m

M
 B

et
a 

al
an

in
e 

+ 1
0µ

M
 H

89

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

 +
 1

0µ
M

 Y
M

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

 +
 1

0µ
M

 H
89

0.00

0.05

0.10

0.15

N
o

rm
a
li
s
e
d

 c
e
ll
 i
n

d
e
x

10
m

M
 B

et
a 

al
an

in
e

10
m

M
 B

et
a 

al
an

in
e 

+ 
10

µM
 Y

M

10
m

M
 B

et
a 

al
an

in
e 

+ 1
0µ

M
 H

89

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

 +
 1

0µ
M

 Y
M

10
m

M
 B

et
a 

al
an

in
e 

+ 
P
TX

 +
 1

0µ
M

 H
89

0.00

0.01

0.02

0.03

0.04

0.05

N
o

rm
a
li
s
e
d

 c
e
ll
 i
n

d
e
x

B) C)

A)

-6 -5 -4 -3 -2 -1

-40

-20

0

20

40

60

80

100

120

[Beta alanine] M

%
 E

fe
fc

t 
(o

f 
B

e
ta

 a
la

n
a
in

e
 m

a
x
)

-6 -5 -4 -3 -2 -1

-20

0

20

40

60

80

100

120

[GABA] M

%
 E

ff
e
c

t 
(o

f 
G

A
B

A
 m

a
x
)

-6 -5 -4 -3 -2 -1

-20

0

20

40

60

80

100

120

[Glycine] M

%
 E

ff
e

c
t 

(o
f 

G
ly

c
in

e
 m

a
x
)

Figure 7: The three agonists produce a positive Impedance response in the xCELLigence assay
xCELLigence traces (A), (D), (E) and normalised dose responses at the peak xCELLigence response (B), 
(C), (F) for Beta-Alanine, GABA and Glycine respectively

Figure 8: The Beta-Alanine 
Impedance response is a 
complex of various G protein 
signalling pathways 
10mM Beta-Alanine ± pertussis 
toxin (PTX) and/or YM-254890 
and/or H89 A) Real time 
xCELLigence trace B) Bar chart 
representation of the first peak 
of response and C) Bar chart 
representation of the sustained 
phase of the response
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