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Loss of B-arrestin-2 gene and possible functional consequences on Sezary

Syndrome
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ABSTRACT

Sezary Syndrome is an aggressive T-cell Lymphoma involving blood, skin and lymphonodes
Involvement of the CXCR4-SDF1 has been previously shown. We here present evidence also of
the involvement of B-arrestin a downstream regulator of CXCR4, that is depleted and down-
regulated as well as a potential functional role for this depletion.

Sezary Syndrome (SS) is a rare and aggressive cuta-
neous T cell-lymphoma (CTCL) characterized by the
triad of erythroderma, lymphadenopathy and circu-
lating malignant lymphocytes, named Sezary cells
[1]. SS cells derive from central memory
T-lymphocytes, long-lived cells with a high prolif-
erative potential that actively recirculate between
blood, lymph-node and skin [2]. SS is characterized
by many genetic events such as mutations, copy
number variations, unisomal parental disomy, non-
coding RNA alterations, etc., who regulate many
patterns such as DNA repair, cell cycle, apoptotic
and TCR-signaling mechanisms [3]. Despite the
many high-throughput data generated so far,
a major genetic defect responsible for the SS disease
initiation and/or progression is not yet identified.
An important role in SS pathogenesis and skin
homing of malignant T-cells is sustained by the che-
mokine receptor CXCR4 who is up-regulated by SS
cells and functionally able to drive chemotaxis toward
its ligand SDF-1, abundantly observed in the skin of
these patients [4]. CXCR4 is internalized from plasma
membrane following SDF-1 binding by p-arrestin-2
(ARRB2). Upon this process, ARRB2 plays a crucial
role for the CXCR4 degradation and recycling and,
after these steps, it acts as signaling scaffold for the
MAPK/ERK pathways involved in cell growth, differ-
entiation and migration [5]. Interestingly, ARRB2
gene maps to the chromosomal region 17p13.2 that
represents the most frequent chromosomal deletion
observed in about 60% of SS, in the form of Iso(17q)
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[6] . This Iso(17q) is an abnormal chromosome 17
with two identical long (q) arms due to duplication
and loss of the short (p) arm. We thus analyzed the
copy number variation (CNV) of ARRB2 gene using
Affymetrix array and droplet digital PCR conducted
in the same cohort of 63 SS samples and three CTCL
cell lines (Hut78, H9 and HH cells) investigated
before [7]. We found the mono-allelic loss of
ARRB2 in 38/63 samples (60%), in agreement with
previous cytogenetic data. Hut78 cells showed a WT
status while H9 cells displayed a CN gain of this gene.
mRNA and protein expression of ARRB2 were eval-
uated by Real Time PCR and Western Blotting, and
the majority of SS samples showed a consistent reduc-
tion of ARRB2 at mRNA (60%) and/or protein level
(70%) respect healthy controls (HC). We also
observed an enhanced ARRB2 protein level in H9
respect to Hut78 cells.

To determine if ARRB2 regulates the CXCR4 in
SS, we next compared the CXCR4 expression
through FACS analysis between H9 cells depleted
of ARRB2 by small interfering RNA (siRNA) (51%
of ARRB2 protein reduction) and scrambled con-
trol. Following SDF-1 stimulation, ARRB2 siRNA
cells showed a higher percentage of CXCR4+ cells
respect to control thus indicating that ARRB2 loss
causes a defect in the CXCR4 internalization pro-
cess in this system (Figure 1(a,b)). Finally, using
a chemotaxis assay we observed that H9 cells with
a CN gain of ARRB2 showed an enhanced migra-
tion response to SDF-1 respect to Hut78 with
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Figure 1. ARRB2 Depletion decreases CXCR4 internalization and migration index upon SDF-1 treatment.

(A) H9 cells depleted of ARRB2 by siRNA transfection (lower panel) show an increased number of CXCR4+cells upon SDF-1 treatment,
when compared to scrambled control (upper panel). One representative experiment is shown in figure (n = 4, 66 + 8,57 vs 54,93 +
6,05; P = 0.039). (B) Western blot analysis confirms a reduction of ARRB2 protein in siRNA-transfected H9 cells respect to control (scr-
siRNA) after 48 and 72 hours. (C) H9 cells (ARRB2 CN gain) show a higher migration response to SDF-1 than Hut78 cells (ARRB2W1)

(n.4, FC = 3,85, P < 0.001).

a WT status of ARRB2 (Figurel(c)). An enhanced
response to SDF1 was also observed in scrambled
HO cells respect to depleted arrestin beta 2 siRNA
H9 cells. In agreement with this finding, we also
noted in depleted arrestin siRNA cells, a reduction
of ERK and p38 phosphorylation, two key consti-
tuents of the MAPK cascade.

In this scenario, the loss of ARRB2 sheds new light
on the role of CXCR4-SDF-1 in SS, reinforcing the
importance of this axis, already supported by multiple
findings: the SS cells do not express SDF-1 mRNA, but
rather they seem to uptake the SDF-1 released from
epithelial, dendritic and endothelial cells of the skin.
Thus, SS cells move toward skin through a chemotactic
gradient [4]. This hypothesis is further sustained by the
lack from SS cell surface of CD26 peptidase able to
cleave and inactivate SDF-1, by the versican overex-
pression, a proteoglycan that enhances the SS locomo-
tion toward SDF-1 [8] and by the comparable levels of
plasmatic SDF-1 found between normal and SS indi-
viduals. In this context, the frequent loss of ARRB2 can

further affect the trafficking ability of SS cells that,
unlike their physiological counterpart, may persist
longer in the skin causing the intense pruritus, liche-
nification, exfoliation and edema observed in this lym-
phoma. Beyond migration, we recently also
demonstrated ~ that ~ SDF-1  activates  the
TORClsignaling and promotes proliferation in pri-
mary skin-derived SS cells [8]. In conclusion, ARRB2
loss can further immobilize the SS cells in the skin
contributing to their cellular energy supply and prolif-
eration stimuli provided by mTORCI1 pathway
activation.
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