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Introduction: Elevations in neurofilament levels, as measured
from blood and CSF samples, are associated with neuroaxonal
damage, and may serve as a promising biomarker for disease
activity and treatment response in multiple sclerosis. In the Phase
3 OPTIMUM study (NCT02425644), relapsing multiple sclerosis
(RMS) patients treated with ponesimod (20 mg), a highly selec-
tive sphingosine 1-phosphate receptor 1 modulator, had greater
reduction in the annualized relapse rate compared with patients
treated with teriflunomide (14 mg).

Objective: To investigate the change in serum neurofilament light
chain (NfL) concentration in the ponesimod and teriflunomide
treatment groups after the 108-week treatment period in the
OPTIMUM study.

Methods: Paired serum samples were collected at baseline (prior
to treatment) and post-treatment (after the 108-week treatment
period). Serum samples were analyzed for NfL concentrations
using single molecule array (SIMOA) immunoassay (University
of Basel, Switzerland). P-values for within group differences were
based on paired t-tests. P-values for between treatment group
comparisons were from an ANCOVA model with fixed effects for
treatment, age, gender, baseline NfL value, EDSS strata (<3.5,
>3.5), disease-modifying therapies within last 2 years (yes/no)
and gadolinium-positive T1 lesions at baseline (present/absent) as
covariates.

Results: 513/1123 randomized patients (ponesimod, n=247/567,
teriflunomide, n=266/566) had serum samples collected at base-
line and after the 108-week treatment period for NfL concentra-
tion analysis. Baseline serum NfL concentrations were similar in
the ponesimod (mean 14.9 pg/mL, standard deviation [SD] 15.7
pg/mL) and teriflunomide (mean 15.7 pg/mL, SD 21.2 pg/mL)
treatment groups. In the ponesimod treatment group, the mean
percent change in serum NfL concentration from baseline to post-
treatment was -23.8% (SD 38.03%) (p<<0.001). In the terifluno-
mide treatment group, the mean percent change in serum NfL
concentration from baseline to post-treatment was 5.4% (SD
75.60%) (p=0.243). Comparing ponesimod and teriflunomide
treatment groups, there was a statistically significant difference in
the least squares (LS) mean of the percent change in serum NfL
concentration from baseline to post-treatment (difference in
LS-mean -29.9%, standard error 4.91%, p<<0.001).

Conclusion: In the OPTIMUM study, RMS patients treated with
ponesimod for 108 weeks demonstrated significant reductions in
serum NfL concentration.

Disclosure

Jens Kuhle received speaker fees, research support, travel support,
and/or served on advisory boards by Swiss MS Society, Swiss
National Research Foundation (320030 189140/1), University of
Basel, Progressive MS Alliance, Bayer, Biogen, Bristol Myers
Squibb, Celgene, Merck, Novartis, Octave Bioscience, Roche,
Sanofi.. Authors Maria Ait-Tihyaty, Amita Singh, Ibrahim Turkoz,
Ziad S. Saad, Gallen Triana-Baltzer, Michel Burcklen, Janice

journals.sagepub.com/home/msj

Wong, Philippe Linscheid and Tatiana Sidorenko are employees
of Janssen Pharmaceuticals and may hold stock or stock options in
Johnson & Johnson. L. Kappos’ institution (University Hospital
Basel) has received steering committee, advisory board and con-
sultancy fees used exclusively for research support in the depart-
ment, as well as support of educational activities, from Actelion,
Allergan, Almirall, Baxalta, Bayer, Biogen, Celgene/Receptos,
CSL-Behring, Desitin, Eisai, Excemed, F. Hoffmann-La Roche
Ltd, Genzyme, Japan Tobacco, Merck, Minoryx, Novartis, Pfizer,
Sanofi Aventis, Santhera and Teva; and license fees for
Neurostatus-UHB products. Research at the MS Center in Basel
has been supported by grants from Bayer, Biogen, the European
Union, Inno-Suisse, Novartis, Roche, the Swiss MS Society and
the Swiss National Research Foundation.

EP1237
UBE3A inhibits remyelination by targeting ABCA1 for
degradation

M. Loix!, S. Vanherle!, M. Punt?, S. Van Wouw?,

B. Distel?, Y. Elgersma*, M. Haidar!, N. Zelcer?,

J. Hendriks!, J. Bogie!

!Hasselt Unversity, Department of Immunology and
Infection, Biomedical Research Institute, Diepenbeek,
Belgium, *Erasmus University Medical Center,
Department of Neuroscience, Rotterdam, Netherlands,
3University of Amsterdam, Department of Medical
Biochemistry, Academic Medical Center, Amsterdam,
Netherlands, *Erasmus University Medical Center,
Department of Neuroscience, Rotterdam, Belgium

Multiple sclerosis (MS) is a devastating neurological disease and
one of the most prevalent autoimmune diseases in the Western
world. Foamy macrophages loaded with myelin-derived lipids are
a pathological hallmark of MS lesions. Our research group previ-
ously demonstrated that loss of the cholesterol efflux membrane
transporter ABCA1 accounts for excessive accumulation of intra-
cellular lipids, thereby skewing foamy phagocytes towards an
inflammatory phenotype which hampers central nervous system
(CNS) repair. Here, we show that the ubiquitin-proteasome sys-
tem (UPS) is the main degradation pathway involved in the turno-
ver of ABCA1 in myelin-loaded macrophages. Gain- and loss of
function experiments demonstrated that the E3 ligase UBE3A was
responsible for ABCA1 breakdown in foamy macrophages.
Consistent with these findings, UBE3A was found to promote
lipid overload, induce an inflammatory macrophage phenotype,
and suppress remyelination ex vivo. By using RNA sequencing
analysis, we further identified TIP30, an inhibitor of importin [3-
mediated nuclear import, as an essential regulator of cytosolic
UBE3A levels. Altogether, our findings identify UBE3A as a
novel therapeutic target to boost CNS repair. Importantly, this
study is the first to link UBE3A to cellular lipid metabolism,
thereby not only providing important new insight in MS, but in all
diseases characterized by the presence of foamy macrophages.
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