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Attenuation of muri-
ne sclerodermatous 
models by the se-
lective S1P1 receptor 
modulator ceneri-
mod.

Immunity and fibrosis 
via the interaction with 
five S1P receptors 
(S1P1-5R). S1P regu-
lates the migration of 
T and B lymphocytes 
from peripheral lym-
phoid organs towards 
blood, promotes fi-
broblast migration 
towards fibronectin 
and interacts with 
TGFbeta signaling. 
The S1P/S1P recep-
tors axis is involved in 
the pathophysiology 
of systemic sclerosis 
(SSc). Indeed, serum 
S1P are increased in 
SSc patients in com-
parison with healthy 
controls and fibro-
blasts of SSc patien-
ts display enhanced 
S1P-mediated profi-
brotic response. 
Cenerimod is a potent, 
selective, modulator 
of S1P1 receptor that 
induces receptor in-
ternalization and pre-
vents lymphocyte exit 
from lymphoid organs. 
In this article, the au-
thors aimed to assess 
the effects of ceneri-
mod treatment upon 
cutaneous and lung 
fibrosis in two mouse 

models of SSc.
First, they treated Scle-
rodermatous Chronic 
Graft Versus Host di-
sease (SSc cGVHd) 
mice with oral ceneri-
mod owing 2 schemes 
of administrations after 
the bone marrow tran-
splantation: preventi-
ve (from day 0 to 42) 
or curative (from day 
22 to 42). Dermal thi-
ckness and collagen 
contents in skin and 
lungs were attenua-
ted in both models in 
comparison with the 
control group. The au-
thors analyzed the ef-
fect of cenerimod on 
immune and fibrosis 
molecular targets into 
the skin of SSc cG-
VHD treated mice by 
microarray analysis, 
qPCR and immunohi-
stochemistry. Ceneri-
mod treatment of SSc 
mice was associated 
with reduced immune 
cells infiltration (CD4+ 
T cells, CD8+ T cells, 
and CD11b+ cells) and 
increased frequency 
of regulatory T cells 
into the skin of SSc-c-
GVHD mice in com-
parison with non-trea-
ted mice. Cenerimod 
also downregulated 
the mRNA expres-
sion of extracellular 
matrix components 
(type I collagen proα2 
(COL1A2) and fibro-
nectin-1) and fibroge-
nic cytokines (IL-1be-

ta, IL-6, IL-13) in the 
skin and inhibited col-
lagen production by 
skin fibroblasts.
The authors next in-
vestigated the effect 
of cenerimod on the 
b leomycin- induced 
scleroderma mouse 
model. Mice were oral-
ly administered ceneri-
mod from day 0 to day 
28. Cenerimod-treated 
mice displayed signi-
ficantly lower dermal 
thickness and fibrosis 
area in the skin and 
lung than control mice. 
The selective S1P1 
receptor modulator 
cenerimod decreased 
lung and skin fibro-
sis in two SSc muri-
ne models. Targeting 
S1P1 receptor with 
cenerimod could be a 
promising therapy for 
SSc via its anti-fibrotic 
and immunomodulator 
effects. The selective 
targeting of one recep-
tor is expected to indu-
ce less adverse even-
ts than non-specific 
S1P1,2,3,4,5 recep-
tors modulators such 
as fingolimod, a thera-
peutic agent currently 
used at clinical grade 
in multiple sclerosis. 
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Circulating follicular 
helper T cells are in-
creased in systemic 
sclerosis and pro-
mote plasmablast 
differentiation throu-
gh the IL-21 pathway 
which can be inhibi-
ted by ruxolitinib.

Ricard L, Jachiet V, 
Malard F, Ye Y, Stocker 
N, Rivière S, Senet P, 
Monfort JB, Fain O, 
Mohty M, Gaugler 
B, Mekinian A. Ann 
Rheum Dis. 2019 
Apr;78(4):539-550.
Follicular hel-
per T (Tfh) cells 
cd4+cXcR5+pd-1+ 
cooperate with B lym-
phocytes to induce 
the differentiation of 
plasmocytes secre-
ting immunoglobulins 
(ig). Authors analysed 
circulating Tfh cells 
from SSc and healthy 
controls (Hc) by flow 
cytometry and perfor-
med in vitro coculture 
experiments of sorted 
Tfh and B cells for fun-
ctional analysis. 
They observed that 
circulating Tfh cells 
were increased in pa-
tients with SSc and 
expressed higher le-
vels of PD-1 and other 
activation markers, 
such as ICOS and 
HLA-DR especially in 
severe dSSc subtype. 
In functional assay, 
authors demonstra-
ted that these circula-
ting Tfh were able to 
promote plasmablast 
activation and Ig pro-
duction. They further 
show that this ability 
was prevented by IL-
21 blockade and JAK 
½ inhibition by ruxoliti-
nib. They suggest that 
JAK ½ inhibitor could 

affect plasmablast dif-
ferentiation and their 
capacity to secrete im-
munoglobulin notably 
by decreasing the IL-
21 production of Tfh.
Altogether, in severe 
dSSc circulating Tfh 
would be increased 
and activated, sug-
gesting a role in the 
disease and its acti-
vity. Notably, JAK ½ 
blockade could inhibit 
the function of those 
Tfh, leading the au-
thors to the conclusion 
that this pathway coud 
be promising in the tre-
atment of SSc.

March

Targeting of der-
mal myofibroblasts 
through death recep-
tor 5 arrests fibrosis 
in mouse models of 
scleroderma

Park JS, Oh Y, Park 
YJ, Park O, Yang H, 
Slania S, Hummers 
LK, Shah AA, An HT, 
Jang J, Horton MR, 
Shin J, Dietz HC, 
Song E, Na DH, Park 
EJ, Kim K, Lee KC, 
Roschke VV, Hanes 
J, Pomper MG, Lee 
S. Nat Commun. 2019 
Mar 8;10(1):1128.
Fibrosis is one of the 
main feature of syste-
mic sclerosis (SSc). 
During SSc, resident 
fibroblasts undergo 
activation and con-
vert to aSMA+ myofi-
broblasts which syn-
thetize collagen and 
fibrogenic componen-
ts. In this article, the 
authors explored the 
antifibrotic proper-
ties of TLY012, a PE-
Gylated long-acting 
recombinant human 
TRAIL which especial-
ly targets myofibrobla-
sts and induces their 

apoptosis through de-
ath receptor 5 (DR5) 
activation.
 The authors 
firstly demonstrated 
that mRNA DR4 and 
DR5 were up-regula-
ted in the skin of SSc 
patients and that in fi-
brotic skin, DR4/DR5 
and aSMA were co-lo-
calised suggesting that 
myofibroblasts speci-
fically expressed DR4 
and DR5. In human 
primary fibroblasts, 
activation by TGF-b1 
exposure also indu-
ced the expression of 
DR4, DR5 and aSMA. 
Interestingly, in vitro 
exposure to TLY012 
induced apoptosis in 
TGF-b1 activated fi-
broblasts, as demon-
strated by the activa-
tion of pro-apoptotic 
caspase-8 and caspa-
se-3/7. This effect of 
TLY012 was not ob-
served in unactivated 
fibroblasts, suggesting 
that TLY012 especially 
targeted fibroblast that 
were pre-activated by 
TGF-b1. This speci-
fic effect of TLY012 
on TGF-b1-activa-
ted fibroblasts was 
dependent on the 
expression of DR5, 
as the down-regula-
tion of DR5 by siR-
NA suppressed the 
effects of TLY012 in 
TGF-b1-activated fi-
broblasts. On the con-
trary, silencing DR4 
did not modulate the 
effects of TLY012, 
and this result was 
explained becau-
se only DR5 protein 
membrane expres-
sion was especially 
induced after TGF-b1 
exposure. From a me-
chanistic view-point, 
using siRNA and im-
munoprecipitation ap-
proaches, the authors 
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also demonstrated 
that TGF-b1 signaling 
up-regulated the DR5 
expression in human 
dermal fibroblasts 
through Smad2/3-SP1 
complexes. 
In a therapeutic per-
spective, the authors 
demonstrated that 
DR5 was also expres-
sed on mouse myo-
fibroblasts and that 
TLY012 could also in-
duce the apoptosis of 
mouse myofibroblast 
in a DR5 dependent 
manner. TLY012 could 
reverse fibrosis in two 
different mouse mo-
dels of SSc: in the ble-
omycin-induced model 
and in Tsk-1 transge-
nic mice. To confirm 
the central role of DR5 
targeting in the obser-
ved effects of TLY012, 
the authors also tested 
the effects of a mou-
se anti-DR5 agonist 
antibody (MD5-1) and 
demonstrated that 
MD5-1 could also re-
verse skin fibrosis in 
the bleomycin model. 
The effects of MD5-1 
could not be assessed 
in the Tsk1 model due 
to liver toxicity induced 
by this molecule. 
In demonstrating the 
specific expression of 
DR5 in TGF-b1 acti-
vated myofibroblasts, 
and the specific targe-
ting and apoptosis of 
these activated cells 
by TLY012, this work 
supports the hypothe-
sis that DR5 could be 
a relevant target in 
SSc. Most important-
ly, using two mouse 
models of SSc, this 
work demonstrates 
that targeting this pa-
thway can especially 
reverse fibrosis and 
could therefore be be-
nefic for patients with 
advanced skin fibrosis, 

therefore differing from 
strategies suppressing 
inflammation or inhibi-
ting fibroblast prolife-
ration.

April
Compendium of skin 
molecular signatu-
res identifies key 
pathological featu-
res associated with 
fibrosis in systemic 
sclerosis

Su-Jin Moon, Jung Min 
Bae, Kyung-Su Park, 
Ilias Tagkopoulos, Ki-
Jo Kim. Ann Rheum 
Dis. 2019 Apr 5. pii: 
annrheumdis
The aim of this arti-
cle was to create a 
compendium from 
skin samples of scle-
roderma patients that 
will cover 17424 ge-
nes and their various 
transcriptional and 
signaling signatures. 
Gene-set enrichment 
analysis was used. Au-
thors performed com-
prehensive meta-a-
nalysis of the publicly 
available data sets 
that have been publi-
shed so far. They tried 
to make a difference 
between group of ge-
nes, in order to identify 
key cellular compo-
nents, pathways and 
biomarkers in each 
group, thus developing 
predictive models for 
drug responsiveness. 
The keywords ‘syste-
mic sclerosis’, ‘skin’, 
‘transcriptomics or mi-
croarray’ and ‘data set’ 
were used in Google 
Scholar and PubMed 
to scan for relevant pu-
blications on genetic 
skin signatures in pa-
tients with SSc. The fi-
nal number of patients 
with SSc was 175 (115 
dcSSc, 60 lcSSc and 

61 healthy controls). 
After further analysis 
final SSc compendium 
was constructed from 
eight studies with a 
total of 423 samples 
from 236 patients and 
covering 23 684 genes 
total (common core of 
17 424 genes). The 
gene candidates were 
identified by three in-
dependent methods. 
After that gene-set en-
richment analysis and 
protein–protein inte-
raction network analy-
sis were performed 
together with additio-
nal complex analysis. 
Genes were compared 
between SSc and heal-
thy controls, and 1089 
upregulated gene in 
dcSSc and 192 in lcS-
Sc were determined. 
Those genes were 
analyzed considering 
their repercussion on 
protein synthesis and 
pathway activation 
profiles, what resulted 
in formation of four clu-
sters. 
Cluster 1 was wei-
ghted towards the 
Notch and Hedgehog 
signalling pathways, 
while cluster 2 showed 
a stronger predilection 
for the TGFβ signalling 
pathway. The type 1 
IFN signalling pathway 
was active in both clu-
sters 1 and 2, as well 
as in unaffected skin 
areas of dcSSc. Clu-
ster 1 had a higher 
score for eosinophils 
and Th1 cells, while 
cluster 2 was the most 
enriched with immune 
cells such as B cells, 
T cells, dendritic cel-
ls and macrophages. 
Cluster 3 was the 
weakest for most pa-
thways, but was con-
spicuous for the PPAR 
(peroxisome prolifera-
tor-activated receptor) 



signaling pathway and 
the most dominant cel-
ls were epithelial cel-
ls and keratinocytes. 
Cluster 4 showed the 
strongest inclination 
towards extracellular 
matrix formation and 
was also highly acti-
ve for TGFβ, Apelin, 
PI3K-Akt and PDGF 
signalling pathways. 
Fibroblast subsets 
predominated in this 
cluster, with strong 
activity for fibrosing 
signalling pathways. 
As matched with pre-
vious results by in-
trinsic gene subsets, 
clusters 1 and 2 and 
clusters 3 and 4 were 
conceptually similar to 
inflammatory, normal 
like and fibroprolifera-
tive types. Considering 
clinical implication, the 
modified Rodnan skin 
score (mRSS) was 
significantly higher in 
cluster 4 compared 
with clusters 1 and 3, 
but not compared with 
cluster 2, which was 
a proxime accessit in 
the mRSS and TGFβ 
pathway activity. The 
main difference betwe-
en cluster 2 and 4 is 
the early inflammatory 
phase and better cli-
nical outcome in clu-
ster 2 due to a strong 

immunoinflammatory 
nature with reversi-
bility, unlike irrever-
sible fibrotic change 
in cluster 4. Authors 
emphasize correlation 
between mRSS and 
PI3K-Akt and PDGF 
signalling, as well as 
between mRSS and 
mitogen-activated pro-
tein kinases (MAPK) 
and TGFβ signalling 
pathways. They deem 
that improvement in 
mRSS was associa-
ted with proportional 
mitigation of PI3K-Akt 
signalling, JAK-STAT 
signaling and derma-
tan sulfate biosynthe-
sis and vice versa.
As conclusion, the 
PI3K-Akt signalling 
pathway was identi-
fied as one of the most 
enriched gene sets in 
dcSSc, together with 
previously well known 
TGFβ. Genes COMP  
(cartilage oligome-
ric matrix protein), 
THBS4 (thrombospon-
din-4),THBS1 (throm-
bospondin-1), TNC 
(tenascin-C) and FN1 
(fibronectin 1) were as-
sociated with this pa-
thway as leading-edge 
genes together with 
collagen family genes. 
Leading-edge genes 
are those that contri-

bute most to the enri-
chment of a particular 
gene set and include 
the most significantly 
upregulated genes in a 
given gene set (defini-
tion given by authors). 
Authors doubt that the 
PI3K-Akt signalling pa-
thway could be poten-
tial drug target in order 
to reverse the process 
of skin fibrosis. The 
second target could 
be CTGF, a secreted 
matricellular protein 
which contributes to 
tissue remodeling and 
fibrosis in cooperation 
with TGFβ.
Authors recommend 
patient categorization 
by pathway-driven clu-
stering, especially for 
clinical studies that as-
sess responses to no-
vel therapies. Further 
studies are needed to 
identify which genes 
are associated with in-
terstitial lung disease 
or pulmonary arterial 
hypertension in SSc.


