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INTRODUCTION AND AIM RESULTS - IRPsS
Neuroaxonal damage is strongly related to disease progression in multiple sclerosis
(MS) [1]. In MS, axonal loss is considered the detrimental consequence of central
nervous system (CNS) inflammation [2]. While several treatments are effective in
reducing the inflammatory activity of the disease, no therapy is available to directly

Out of the 92 IRPs, 41 were excluded from the analysis because of a call rate < 75%
(>75% of all the patients had values below the lower limit of detection).

44 |RPs were not significantly different between patients and controls.

8 proteins (listed according to p-values from p<0.0001 to p=0.049: CD5, IL12B,

counteract axonal damage [3]. The study of cerebrospinal fluid (CSF) inflammatory TNFB, MIP1a, TNFSF14, TNFRSF9, CXCL11) were significantly increased in the CSF
markers closely related to axonal damage can help to identify novel immunological of MS patients (Figure 4) (Figure 5)

pathways responsible for a more severe neuronal injury.

The aim of this study was to explore the correlations between a panel of CSF
inflammation-related proteins (IRPs) and a well-established marker of neuro-axonal

damage, namely CSF neurofilament light (NfL). FIGURE 4. IRPs fold change in MS patients as compared to OND controls. The arrows

indicate the significant differences (Adjusted ANOVA + Tukey contrasts)
1,80

PATIENTS AND METHODS 1,60 §
The levels of NfL and of 92 IRPs were determined in the CSF of patients with 0
radiologically isolated syndrome (RIS, n=6), clinically isolated syndrome (CIS, n=32), 1,20
relapsing remitting MS (RRMS, n=51), progressive MS (PMS, n=8) and in the CSF of

patients with other neurological diseases as control group (OND, n=36). NfL was

assessed through a newly developed in-house ELISA while the 92 IRPs were 0,80
determined with a proximity extension assay (PEA) using the Proseek Multiplex

Inflammation | kit (Olink Bioscience, Uppsala, Sweden) (Figure 1) (Figure 2).

1,00

F o—
|L-6 —

NfL
CCL19
SIRT2 e—
CCL1Y
[L-7 =

CXCL10
IL-8

ADA
SCF
CD40

PD-L1
HGF

TN FE
CXCL
CCLA4
MCP-2
IL-18
IL-10RB
TWEAK
CSF-1
FIt3L
CSTS
TGFa
uPA
DNER
FGF-5
TRAIL
VEGF-A
OPG
LIF-R
MCP-1
NG
CX3CL] r———

CXCL11
FGF-19

CCL23 wm—

IL-12B
CD5
TGF
3

MIPla
CD244
TNFSF14
TNFRSF9
CXCL6
IL-18R1
CDCP1
CXCL1
EIPAEBP1
MMP-10
CXCL5
MMP-1

FIGURE 1. Study design. Collection of CSF samples and subsequent analyses.
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——TY discrimination between MS patients and OND controls. The model reaches a high
ks diagnostic accuracy (89%).

. Clinical evaluation
Subject Neuropsychological evaluation Neuroaxonal damage Inflammation
l Blood tests

Modality: Lumbar puncture T T

. Position: L4-L5

CSF collection  needle: Quincke 216 DS
l M=ot daysB.00- 11001 Neurofilament light Inflammatory Panel

Tube manufacturer:Sarsted ELISA PEA IL-12B
CSF sample Code: 62.610.201

Volume: 10 mL
l CSF volume: 10 mL TNFBeta

—
~

Centrifugation within 1h CCL11
2000 x g, 10 minutes, RT
SIRT2

CXCL9
TGFalpha

CSF processing

l 96-well PCR plate
Tube fact : Sarsted ' %
Cl:)de;"';az'?;s?fol(j)?r s Biomarker Plate manufacturer: Thermo Biomarkers

Aliquoting Volume: 0.5 mL measurement Fischer measurement
l CSF volume: 0.5 mL T CSF volume per well: 30 uL T

Accuracy 89%

-80°C freezer with controlled Plates
Storage temperature, alarm and CO, Thawing L Thawing BNGF

backup system preparation
l T T CXCL1

.

Shipping on dry ice Shipping on dry ice CCL19
uPA
CD244
MCP-1
SCF

I [ncreased in patients

I Decreased in patients

FIGURE 2. ELISA for NfL (left) and proximity extension assay analysis (PEA) (right).
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RESULTS — IRPs and NfL
detection antibody e 15 proteins (including the 7 proteins with higher concentrations in the CSF of MS

/ biotin patients plus CXCL1, CXCL6, CXCL9, CXCL10, CCL23, CCL28, CST5, EIF4EBP1)
4 streptavidin positively correlated with the levels of CSF NfL in MS patients (Figure 6).
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FIGURE 6. Spearman’s rank correlation coefficents for the correlation between IRPs and
NfL.
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RESULTS - NfL FIGURE 3. CSF NfL values in patients vs OND:s.

 CSF NfL levels were significantly ”
higher in RIS, CIS, RRMS and PMS
patients as compared to controls
(p<0.001) (Figure 3).

CONCLUSIONS

In MS patients several IRPs are increased as compared to controls.

Several IRPs positively correlate with the degree of neuroaxonal damage.

The IRPs we have found to be increased in MS and to correlate with neuroaxonal
damage reflect different immunological pathways including B cell activity and
lymphoid neogenesis.

No significant differences in CSF
NfL values were found between
RIS, CIS, RRMS and PMS patients.
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