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Introduction and Aim

Fingolimod (FTY-Gilenya®) is a second-line oral drug approved for Relapsing Remitting Multiple Sclerosis (RRMS), known to reduce peripheral lymphocytes counts by preventing their egress outside lymph node. Our study was
aimed at detecting transcriptional changes induced after 6 months of follow-up by FTY treatment in immune cell subtypes, B cells and T cells, to elucidate its mechanism of action at molecular and pathway levels.

Patients and Methods

Patients

We selected a cohort of patients affected by RRMS, diagnosed according to McDonald Criteria, followed at 2. Pathway analysis
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Twenty-four RRMS were finally included in the study . | » |
Table 1 - Clinical and demographic characteristics of the patients enrolled

We conducted a self-contained gene-set analysis on KEGG Sphingolipid Signaling Pathway, since this
pathway could be of prior interest for FTY mechanism of action, to evaluate overall involvement of the
pathway in the transcriptional induction. ROAST Rotation tests were employed to this end [3].

Transcriptomic assay

Whole blood samples were obtained for each patient on the day of FTY start and after 6 months of
treatment. Peripheral blood mononuclear cells were isolated through density gradient centrifugation. T cells
(CD 3*) and B cells (CD 20*) were isolated by means of MACS human MicroBeads system with positive
selection procedure. RNA was isolated both from B and T lymphocytes, libraries were obtained using
lllumina TruSeq Stranded mMRNA sample Prep Kit and sequenced on lllumina NextSeg500 platform.

3. Network analysis

Cell-type specific protein-protein interactions were obtained from GIANT database, focusing on
Interactions with a posterior probability > 0.7. We extracted from these networks the largest connected
components and performed module detection of DEGs enriched sub-networks.

We used Network Analyzer and Centiscape plugin to perform a centrality-based analysis to find,
according to different metrics, genes with higher network centrality.

Statistical analysis:

1. Differential expression analysis

Transcript levels after 6 months of therapy were contrasted with baseline according to a paired design,
evaluating differential expression with DESeq2 [1] on Trascript Per Million (TPM) counts. Genes with fold-
change (FC) > 2 (<0.5) and adjusted P-value < 0.05 were declared differentially expressed genes (DEGS).

Results

Pathways analysis

Although Sphingolipid signaling pathway did not stand out
among pathways significantly enriched of DEGs or activated
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as compared to down-regulated ones both for T (n,,=313,
Ngown=240) and B cells (n,,=400, ng,,,=104). This pattern
confirms results emerged from previous studies on T cells In
a German cohort treated with FTY [3] [4]. Our study overall
replicated significance, direction and effect sizes observed In

Network analysis identified, according to different centrality
metrics, several genes related with immune function and cell
migration.

IFNGR1, LYN and CDA45 resulted as central nodes up-regulated
In B cells while IFI30 and CCL5 resulted as central nodes up-

Table 3 — Pathway analysis

Subpaths analysis identified RAP1A, RAC1 and ZAP7/70 as
nodes of several subpaths significantly activated at 6 months.
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Fig. 2 - Comparison between our results and previous studies as regard most relevant genes Fig.3 - Rapla signaling pathway, subpaths activated at 6 months in B cells are highlighted in red

Fig.5 — Network representation of hub genes selected according to topological measures in T cells
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Conclusions and Perspectives

Taken together these data suggest an increase in lymphocytes migration propensity and inflammatory profile associated with a lower activation state,
as demonstrated by network analysis. This effect could be explained by the already known changes in lymphocytes subpopulations compositions
after FTY treatment. As previously shown by several studies, FTY induces an enrichment of TEM and reduction of TCM and naive T cells [5].
Moreover B cells subpopulations are modulated with an increase in transition and naive B cells and reduction in memory B cells [6].

Sphingolipid signaling pathway showed an activation of a subpath downstream the S1PR5 both in T and B cells. This can represent a compensatory
reaction to FTY induced S1PR1 internalization.

Perspectives:

« Functional studies to confirm the observed results

« Assessment of the changes induced by FTY in specific cell subtypes

 |nvestigation of a possible association between gene expression modulation at 6 months and response to treatment.
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