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ABSTRACT
Background: MRGPRX2, a receptor central to mast cell (MC) activation and related skin diseases, is selectively expressed in
skin MCs but downregulated during culture by stem cell factor (SCF) and interleukin‐4 (IL‐4).
Objective: To identify culture conditions that preserve MC viability while restoring MRGPRX2 expression and function.
Methods: Human skin MCs were cultured in standard or serum‐free Accell medium (both with SCF). After 3 days, MRGPRX2
expression was assessed by flow cytometry, degranulation by mediator release assays, and signaling by Western blotting.
Results: Accell medium increased MRGPRX2 expression to ~1.7‐fold and enhanced degranulation to Substance P and codeine.
It also promoted stronger and more sustained ERK and AKT phosphorylation, while FcεRI‐mediated responses were largely
unaffected.
Conclusion: Short‐term incubation in serum‐free Accell medium restores MRGPRX2 expression and signaling in cultured skin
MCs without impairing viability. This simple adjustment yields a practical and reliable model for MRGPRX2‐focused studies.

To the Editor

MRGPRX2 (Mas‐related G protein‐coupled receptor member
X2) has attracted substantial attention on account of its selective
expression in mast cells (MCs), the existence of hundreds of
ligands (both exogenous and endogenous) and its potency as
elicitor of degranulation, linking the receptor to skin diseases
associated with MC activation like urticaria, atopic dermatitis,
prurigo, and rosacea, for which the stimulatory path involved
remained unknown for decades [1, 2]. Accordingly, pharma-
ceutical companies have embarked on the development of
MRGPRX2‐targeting antagonists. Their testing requires the
appropriate in vitro/ex vivo systems. The MC line LAD2 is
widely used owing to its robust responsiveness to MRGPRX2

agonists. However, LAD2 cells differ from skin MCs regarding
degranulation, receptor internalization and desensitization,
partially attributable to perturbations in their β‐arrestin system
[3, 4]. These findings emphasize the indispensability of skin
MCs in both mechanistic studies and translational applications
of drug development.

While dermal MCs represent the gold standard in MRGPRX2 in
vitro research, the cells reduce MRGPRX2 expression during
culture as a result of the high levels of stem cell factor (SCF) and
(to a lesser degree) interleukin‐4 (IL‐4), which are required for
MC survival and proliferation, but elicit downregulation of
MRGPRX2 [5]. Short term removal of cytokines can reestablish
MRGPRX2 to a certain degree [5], but the absence of SCF blunts
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FIGURE 1 | MRGPRX2 expression and function are upregulated in Accell medium. Skin MCs were cultured in standard medium or Accell
medium for 3 days, as described in Supporting Information S1: Supplementary Methods. (a, b) Surface MRGPRX2 expression was measured by
flow cytometry. (a) Cumulative results of 8 separate experiments (mean fluorescence intensity). (b) Representative histograms: standard medium
(red), or Accell (blue). (c–h) Mast cells (MCs) were stimulated by (c, e, g) Substance P (SP, 30 μM) or (d, f, h) codeine (100 μg/mL) for 60 min.
Degranulation was determined by (c, d) β‐hexosaminidase or (e, f) tryptase, and (g, h) histamine release and is given as net release in % of the
total mediator contents; dots of the same MC cultures are interconnected, n = 3–10. (i) Phosphorylation of key kinases in skin MCs elicited by SP
for different times. A: Accell medium, M: standard MC medium. One representative membrane (out of two) is shown. *p < 0.05, **p < 0.01,
****p < 0.0001. Each experimental point corresponds to MCs from one donor pool (each encompassing 2–14 donors).

2 of 4 Clinical and Translational Allergy, 2025

 20457022, 2025, 10, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70112 by Fraunhofer IR

B
, W

iley O
nline L

ibrary on [12/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



viability and attenuates metabolism, making growth factor
withdrawal to boost MRGPRX2 impractical. However, culture‐
expanded skin MCs, available in relatively large numbers,
maintain many attributes imparted by the skin environment
and are an attractive system to study MRGPRX2 function-
ality [6].

We noticed that skin MCs kept in Accell medium (used for RNA
interference) consistently express higher levels of MRGPRX2
and display enhanced degranulation toward its ligands.

Aiming to reinstate MRGPRX2 expression in these otherwise
ideally suited cells, we set out to systematically investigate this
phenomenon.

Besides SCF, skin MCs require fetal calf serum (FCS) for
growth, which is likewise a negative regulator of MRGPRX2.
Accell medium is FCS‐free, and it maintains skin MC survival
better than other media (provided SCF is present), though it
does not support mitogenesis.

To find an optimized system for MRGPRX2 studies, we
compared the impact of medium on MRGPRX2 expression and
functional outputs. MCs were isolated from foreskin and
cultured in standard medium (basal Iscove, 10% FCS, SCF þ IL‐
4) for 2.5–4 weeks. For experiments, cells were transferred to
Accell/100 ng/mL SCF or fresh standard medium (10% FCS,
100 ng/mL SCF). After 3 days, MRGPRX2 expression was
measured by flow‐cytometry; cells were stimulated with codeine
or Substance P and degranulation was assessed by β‐hexosa-
minidase, tryptase, and histamine release. Western blots served
to study signal transduction. All Methods are described in the
online supplement.

MRGPRX2 was upregulated in Accell vis‐à‐vis standard me-
dium to 172.0 � 15.4% of control (Figure 1a,b). MRGPRX2
expression correlates with MRGPRX2‐triggered exocytosis [5].
Also in the current study, the heightened MRGPRX2 surface
density gave rise to enhanced degranulation, as determined by
β‐hexosaminidase release (Figure 1c,d). Similarly, Accell‐
cultured MCs released more tryptase than those in standard
medium, further supporting their heightened secretory capa-
bility (Figure 1e,f). The same trend was also observed with re-
gard to histamine secretion (Figure 1g,h); thus, the three
mediators yielded congruent results. Variations in Figure 1
stem from the fact that each experimental point represents MCs
from a different donor pool. This is in accordance with previ-
ously published evidence showing a high degree of interindi-
vidual variability regarding MRGPRX2 biology for example,
reference [7]. FcεRI‐mediated functions did not suffer major
changes in Accell medium, as determined for tryptase and β‐
hexosaminidase (Supporting Information S1: Figure S1a,b).
Therefore, these cells seem to be useful for studies of the IgE
receptor, allowing simultaneous investigation of allergic and
pseudo‐allergic/neurogenic activation programs. We note,
however, that our current data only demonstrate the presence
of functional FcεRI stimulated by one crosslinking strategy.
Importantly, FcεRI function is enhanced in standard MC cul-
tures compared with ex vivo cells, so conditions to further
augment FcεRI‐dependent responses are less necessary [5].

Finally, we addressed the impact of medium on signaling events
elicited via MRGPRX2. Receptor ligation leads to rapid ERK
and Akt phosphorylation in skin MCs, while other modules
(including JNK, p38 and NFκB) are less strongly (or not) acti-
vated [8]. Indeed, MRGPRX2 signaling was more efficiently
induced in Accell‐preincubated cells compared to those kept in
standard medium. Both pERK and pAKT signals were stronger
and of prolonged duration (Figure 1i). Notably, the PI3K/AKT
module strongly contributes to MRGPRX2‐elicited degranula-
tion of skin MCs [8]. Therefore, a short‐time switch from FCS‐
containing standard medium (required for optimal skin MC
growth) to serum‐free Accell efficiently upregulates MRGPRX2
expression and function to increase the cells' utility in
MRGPRX2 directed research.

Microenvironmental cues critically impact on the MRGPRX2
receptor system. In accordance, studies using CD34þ derived
MCs and other cell types likewise observed that the culture
medium has a decisive impact on MRGPRX2 function [9]. There
is a pressing need for more accessible in vitro models that
closely mimic native MC behavior and are available in sufficient
quantities for screening applications and mechanistic studies.
We have identified conditions to reestablish MRGPRX2 in skin‐
derived MCs even in the presence of SCF, thereby offering a tool
for translational research. Culture‐expanded skin MCs are
available in larger quantities than ex vivo skin MCs (expansion
by ˜ 8‐fold), while still sharing many properties with the latter
[6]. Our optimized culture approach may thus help provide
answers to unresolved questions surrounding MRGPRX2
pathophysiology.
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