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Introduction & Aims: Multiple sclerosis is a very heterogeneous neuroimmunologic disorder, which still lacks complete pathogenic characterization. The vast majority of
patients is affected by a relapsing-remitting form of MS, for which different immune-modulating therapies exist. Nonetheless, so far no single biomarker correlates with clinical
activity or, even more importantly, with treatment response. The aim of the study is to analyse the molecular and protein phenotype of immune competent peripheral blood
cells to identify novel biomarkers for treatment responsiveness. In the present study, we enrolled relapsing-remitting MS patients (RR-MS) for microarray analysis followed by
a longitudinal study, to detect a molecular signature of immune-modulatory treatment at a peripheral level. We first performed a real-life one-shot whole-blood microarray study
on Glatiramer Acetate (GA) early (3-9 months of treatment) and late (15-24 months of treatment) responding patients, to identify a specific set of differentially expressed
genes. Secondly, the selected biomarkers were validated in peripheral blood leukocytes, via gPCR and cytofluorimetry, in a longitudinal follow-up study of RR-MS patients
treated with GA, Interferon-beta (IFN[3), Fingolimod, and a cohort of RR-MS patients non responding to first-line drugs.

Microarray and validation study
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via cytofluorimetric analysis in circulating lymphocytes (B) and
monocytes (C) of RR-MS patients before immune-modulating
treatment initiation (T=0) and after 12-month treatment (T=12). The
analysis comprised 11 RR-MS patients under GA (n=4), IFN-(3 (n=4)
o Untreated RR-MS (n=30) o IFNB-treated RR-MS (n=22: n=12in T=18) e Non responding RR-MS (n=13) and Fingolimod (n=3) therapy. Results showed a decrease in
percentages of positive cells for CD41, CD61, CD177 and IL5RA
gated on total lymphocytes (B) and monocytes (C), while highlighting
an increase in both S100B3+ lymphocytes (B) and S1003+ monocytes
(C), at T=12. Among the S100B+ Iymphocytes, detailed sub-

0.001-
- @
0.0001 I

0.00001 =p=p=—p=—t=1—1—1—1 v

100
10
1

0.14

ITGA2B

P2RY12

0.014
0.001+

0.0001

® GA-treated RR-MS (n=10; n=3 in T=18) e Fingolimod-treated RR-MS (n=7; n=3 in T=18)

B _ c D g TT:1°2 population analysis (D) showed an increase in S1003+ Treg cells
100 - - 2 TT_-1°2 100 -}‘ mm O TT-:102 100+ (CD4+ CD25+), S100p3+ CD8 cells, S1003+ NK cells (CD16+CD56+)
- 80_‘-& o . ) Y © < o * ) ) and S10003+ Bcells (CD19+CD20+), accompanied by a decrease in
= ° o o o = B e O o = 10'@ S mim gl pgim guim WS- BR- S0004 effector Tcells, both Th17 (CD4+CD196+) and Th1
z 4 o < 50 {cP Y 3 o o L © ; o g (CD4+CD183+). Statistics: Mann-Whitney test: * =P<0.05, **
E 40_°§°.f9? ° % = 40_°°’% ° ® <" e s%g I, 8 & =P<0.01, *** =P<0.001.
= e ° ‘} o0 o M- = e % _P = & X é % @ Altogether the results validated both at molecular and at protein
= 90- o o ®© ® 20+ © 2 & F = » 01 o % °o 0¥ P ‘ level the signature of effective immune-modulatory treatment,
: e %_. ® o 3 : Q® % 8 Cy ; ‘ 001 characterized by down-regulation of IL5RA, MMP8, CD177, 1GJ,
CD41 CD6L CDLITT IL5RA S100P CD4L CDGL CDL77 IL5RA S100p - Cb4 CDs8 CD4 CD4 CD4 CD16 CD19  |TGA2B, ITGB3, P2RY12 and up-regulation of S100p in PBL of

CD25 CD196 CD183 CD56 CD20 : : : :
(Treg) (Th17) (Th1) (NK) (Bcells) RR-MS patients treated with GA, IFN[3 and Fingolimod.

Results & Conclusions: The microarray study identified a GA-modulated signature of gene expression, comprising both typical leukocyte-related genes (CD177, IGJ),
integrins (CD41, CD61), markers of inflammation (ILS5RA), extracellular matrix proteases (MMP8), and atypical leukocyte-related genes, such as purinergic metabotropic
receptors (P2RY12) and calcium binding proteins (S1000C]). The computational analysis revealed strong inter-connections between the selected genes or their related
pathways. The eight selected biomarkers (CD177, IGJ, CD41, CD61, ILSRA, MMP8, P2RY12, S100[1) were then confirmed both at molecular and at protein level in a follow-
up study in which samples were obtained every six months of treatment with first-line (GA, Interferon-beta) and second-line (Fingolimod) drugs. Thus, a specific immune-
modulatory signature of eight biomarkers was identified, highlighting a common immune-modulatory mechanism of action in three different MS drugs and monitoring their
effective treatment in responsive patients.
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