Supplementary figure 1
CDP-choline ameliorated clinical symptoms of MOG-EAE. Preventive (A, n=22 per group) and therapeutic (B, n=20 control, n=24 CDP-choline) regimens of CDP-choline treatment were able to exert beneficial effects on the disease course. Data are shown as median ± interquartile ranges. On day 15 after immunization, immunohistochemistry was performed to analyse infiltration by CD3 or Mac-3 positive cells in the CNS. Neither T cell infiltration (C) nor infiltration by macrophages/microglia (D) was influenced by CDP-choline (n=5 vs. 5 mice group). Histopathological analyses, performed on day 27 after EAE induction, revealed preserved axonal densities (Bielschowsky´s silver impregnation; E, F, n=6). Double staining with the marker SMI31/CNPase show less tissue destruction, less demyelination and preservation of small calibre SMI31 positive axons (E) in CDP-choline treated mice. In addition, CDP-choline limited numbers of large calibre SMI32 positive axons (arrows in E). Dashed lines in E indicate margins of lesioned area (right upper picture and middle down picture) or border to white matter (middle upper picture and right down picture). Asterisk denotes blood vessel. On day 27 after immunization, neither T cell infiltration (G) nor infiltration by macrophages/microglia (H) was influenced by CDP-choline (n=13 vs. 12 mice group). Bars represent mean ± SEM, **P< 0.01.

Supplementary figure 2
Spleens from CDP-choline treated and control mice were harvested on day 10 after EAE induction and analyzed by flow cytometry ex vivo or were restimulated with MOG peptide for cytokine ELISA and proliferation assay. CDP-choline treatment did not affect splenic leukocyte populations and T cell function in EAE. No differences in frequencies of T cells, B cells, NKT cells, and NK cells were observed (A-F, n=5). CDP-choline did not change cytokine levels in cell culture supernatants of splenocytes that were restimulated for 48 h. Neither levels of IFN-γ nor IL-17A or IL-10 were significantly changed by CDP-choline (G-I, n=4). Proliferation of MOG-restimulated splenocytes was measured by 3H Thymidine incorporation. Proliferation was not affected by CDP-choline (J, n=8). In addition, corticosterone levels were measured in the serum on day 10 after EAE induction and revealed no difference between EAE groups (K, n=5). Bars represent mean ± SEM.

Supplementary figure 3
Spleens and CNS from CDP-choline treated and control mice were harvested on day 10 after EAE induction and analysed by flow cytometry ex vivo. CDP-choline treatment did not affect splenic antigen presenting cells and monocytes in EAE (A-E, n=5). Furthermore, FACS analyses, performed on day 10 after EAE induction did not show any effects of CDP-choline on CNS microglia (F-H, n=5). Bars represent mean ± SEM.
Supplementary figure 4
CDP-choline did not influence the function of macrophages in vitro. CDP-choline did not exert any effects on macrophage phagocytosis (A, n=3), macrophage migration (B, n=4-6), macrophage polarisation (M1/M2) (C, n=3), nitric oxide release (D, n=4), and the production of cytokines (E-J, n=4). Phagocytosis was measured by stimulating macrophages with LPS in the presence or absence of CDP-choline (0.01, 0.1, 1 mM) for 18 h before addition of fluorescent beads. After 1 h, 3 h and 24 h of incubation with fluorescent beads, cells were subjected to flow cytometry. As a negative control, cells were analysed immediately after addition of beads. Migration of macrophages was measured in a modified Boyden chamber assay. After 14 h of migration, adhering fraction and transmigrating fraction were stained for the macrophage markers F4/80 and CD11b and quantified by flow cytometry. For macrophage polarisation, macrophages were cultured in the presence or absence of 1 mM CDP-choline under polarizing conditions as follows: M0 no cytokines; M1 LPS/IFN-γ; M2 IL-4/IL-13. After 24 h of polarisation, the expression of M1 marker genes (Nos2/iNos and TNF-α) as well as M2 marker genes (Arg1/Arginase1 and Chi3l3/YM-1) was analysed by real-time PCR. For cytokine and ROS measurements, cells were stimulated with LPS for 6-48 h with or without the presence of CDP-choline (0.01, 0.1, 1 mM). Nitric oxide measurements and levels of TNF- and IL-10 were not changed in supernatants of macrophages treated with CDP-choline compared to controls. In addition, cytokine levels of IL-1ß, IL-6, MCP-1, and MIP1-α in macrophage culture supernatants were not changed by CDP-choline. Bars represent mean ± SEM, *P< 0.05, **P< 0.01, ***P< 0.001.



Supplementary figure 5
CDP-choline was tested for the effects on OPC proliferation, differentiation, and migration in vitro. Proliferating OPC were analyzed by staining of OPC with the proliferation marker Ki-67. After 24 h with CDP-choline treatment cells were double stained with the marker Ki-67 for proliferation and A2B5 for OPC. The proliferation index in the experiment shows the proportion of proliferating OPC from the total population of A2B5 positive OPC and data were normalized to the respective control. CDP-choline treatment increased OPC proliferation in vitro (A, n=5). Immunoreactivity for phospho-PKC was investigated by western blotting and showed that treatment of OPC with CDP-choline did not increase the phosphorylation of PKC (B, n=3). CDP-choline did not influence OPC differentiation (C; n=4) and OPC migration (D; n=3). The differentiation index in C shows the proportion of GalC positive mature oligodendrocytes and A2B5 positive OPC and data were normalized to the respective control. Migration of OPC was measured in a Boyden chamber assay. After 16 h of migration, migrating cells were fixed and stained with the DiffQuick Staining kit. CDP-choline did not change microglial release of TNF-α (E), IL-10 (F), and nitrite (G) in microglia cell culture in both, without and with LPS stimulation (n=5). Furthermore, the supernatants of CDP-choline stimulated microglia were tested for their effects on OPC proliferation. The supernatants of CDP-choline stimulated microglia had no effects on OPC proliferation (H, n=5). When OPC were directly treated with CDP-choline, the proliferation rate of OPC in cell cultures increased (H). Bars represent mean ± SEM, *P< 0.05, **P< 0.01, ***P< 0.001.
 
Supplementary figure 6
Increased numbers of NG2/Ki-67 positive proliferating OPC in CDP-choline treated mice were found at week 4 in the corpus callosum (A, n=3). In (B) representative double staining with the marker NG2 and Ki-67 is shown in the corpus callosum at week 4. In (C) representative double staining with the marker NG2 and Olig-2 shows co-localization of both markers at week 4 of cuprizone induced demyelination. Double stainings for PDGFRα and Olig-2 show higher numbers of double positive OPC in CDP-choline treated EAE mice as compared to EAE-controls on day 15 after EAE induction (D). In addition, double stainings for A2B5 and NG2 were performed in in vitro experiments and show co-localization of both markers (E). Bars represent mean ± SEM, *P< 0.05. 

Supplementary figure 7
Activated Mac-3 (B) and RCA-1 (C) positive microglia were not affected during the 5 weeks of cuprizone induced demyelination in CDP-choline treated mice. During remyelination (week 5.5) microglia were reduced in numbers after CDP-choline treatment. No difference was found for proliferating microglia (D, positive for RCA-1 and Ki-67) and astrocytes (E, positive for GFAP). In A, the box markes the middle part of the corpus callosum that was analysed. Bars represent mean ± SEM, *P< 0.05, **P< 0.01, n=6 per time point and group.   

Supplementary figure 8
CDP-choline did not induce differences in mRNA expression of insulin-like growth factor 1 (IGF-1; A), hepatocyte growth factor (HGF; B), fibroblast growth factor (FGF-2; C), leukemia inhibitory factor (LIF; D), ciliary neurotrophic factor (CNTF; E), brain-derived neurotrophic factor (BDNF; F) and platelet-derived growth factor alpha (PDGF-α; G) after 4.5, 5, and 5.5 weeks of cuprizone feeding. Bars represent mean ± SEM, n=4 per time point and group. 

