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Figure S1. Matn2 expression in specific neurons of the brain. (A) Co-labeling for Matn2 and Ctip2 
(cortical layer 5 marker) or Cux1 (cortical layer 2/3 marker) in the frontal cortex of healthy mice shows 
specific expression by neurons of CSMN layers. Scale bars, 50µm. (B) Co-labeling for Matn2 and NF 
(pan Neurofilament marker) in the mouse hippocampus and Matn2 IHC labeling in the hippocampus of 
human brain. Scale bars, 50µm. (C) Matn2 expression (mean±SEM, qRT-PCR) in primary neuronal, 
astrocytic, oligodendroglial and microglial monocultures shows highest expression of Matn2 in neurons 
(n=4-6/group). ****p<0.0001; One-way ANOVA relative to expression in microglia.
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Figure S2. Expression of Matn2 in post-acute EAE lesions. (A) Quantitation of Matn2-positive 
lesional areas as a proportion of total lesion area (mean±SEM; %) at EAE day 21 and 50 (n=10/group, 
2 independent cohorts). **p<0.01; Student’s Ttest. (B)  Co-labeling of Matn2 and fibronectin (Fn) or 
laminin (Lam) in lumbar spinal cord at EAE day 50 showing an association of Matn2 with the altered 
lesional ECM. Scale bars, 25µm. 
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Figure S3.  Macrophage-induced axonal injury increases Matn2 gene expression in neurons in 
vitro. Neuron/macrophage co-cultures and respective monocultures were stained with calceinAM 
(green), ethidium homo-dimer (Ethd1, red) and DAPI (blue). (A) Co-cultures develop axon injury 
(beading and transection, arrows) 24h following LPS addition compared to untreated cultures. Scale 
bars, 25µm. (B) Assessment of neurite length and number of branches (mean±SEM; %) of 100 
neurons in co-culture after 24h LPS addition (n=3 cultures/condition, 4 independent experiments). 
****p<0.0001; ***p<0.001; Student’s Ttest. (C) Change in cell death (mean±SEM, %) detected by Ethd1
staining in co- and monocultures after 24h LPS addition compared to untreated controls (n=3 cultures/
condition, 4 independent experiments). 

A

B

C

C
ha

ng
es

 (%
) 

in
 a

xo
na

l p
ar

am
et

er
s

Neurite length                Number of branches

20

0

40

60

80

100

120

**** ***

***

ns
ns



Figure S4. Cell-specific Matn2 expression in chronic EAE and MS lesions. (A) Co-labeling of 

Matn2 and GFAP, CC1 or NeuN in longitudinal lumbar cord sections at EAE day50 shows localization 

in astrocytes, oligodendrocytes and neurons, respectively. Nuclei were visualized with DAPI. Scale bars, 

25µm and 10µm, respectively. (E) Matn2 expression (mean±SEM, qRT-PCR) in healthy and EAE mice 

�GD\���DQG�����LQ�PRWRU�FRUWH[�DQG�ZKROH�VSLQDO�FRUG��Q ����FRKRUW���S��������S�������S����� �QRW�
significant (ns), One-way ANOVAs. (C) IHC labeling of a chronic active and inactive human MS lesions 

for Matn2 show widespread lesional astrocytic reactivity with Matn2 expression also found in local 

lesional oligodendrocytes and neurons. Scale bars, 50µm and 25µm. 

***

*** *

***
ns

R
el

at
iv

e 
M
at
n2

 
ex

pr
es

si
on

 in
 E

A
E 

m
ic

e

Hea
lth

y

ac
ut

e E
AE

Hea
lth

y
ch

ro
ni

c E
AE

ac
ut

e E
AE

ch
ro

ni
c E

AE

A

C

Matn2   GFAP   DAPI Matn2   CC1   DAPI

  c
hr

on
ic

 E
A

E 
le

si
on

s 

Matn2   NeuN   DAPI

chronic active lesion inactive lesion inactive lesion

M
at

n2

B



Matn2     DAPI

ȕ-actin

Matn2

KO KO KO  - WT WT WT
rec. 

Matn2

 

104 kDa

42 kDa

ns

EA
E 

sp
in

al
 c

or
d

R
el

at
iv

e 
M
at
n2

 e
xp

re
ss

io
n

To
ta

l a
xo

n 
co

un
t/µ

m
²

R
el

at
iv

e 
ex

pr
es

si
on

 in
 s

pi
na

l c
or

d

Healthy mice

Motor cortex              Spinal cord

Healthy mice

A B

D E

C

Figure S5. Confirmation of Matn2 deletion and basic expression analysis in Matn2 ko mice. 
(A) Immunofluorescence analysis of Matn2 in longitudinal sections of lumbar spinal cord from EAE day 
21 Matn2 ko mice shows absence of Matn2 staining in lesions. Nuclei were visualized with DAPI. Scale 
bar, 50µm. (B) Matn2 gene expression (mean±SEM, qRT-PCR) in the motor cortex and whole spinal 
cord of Matn2 ko mice is reduced to undetectable levels compared to health mice (n=4/group). (C)
 Immunoblot analysis (native) for Matn2 in the frontal cortex of healthy wt and ko mice. Recombinant 
Matn2 was used as positive control, bands above 104kDa represent oligomeric Matn2. (D) Gene 
expression analysis (mean±SEM, qRT-PCR) for CNS cell markers in spinal cord of healthy wt and 
Matn2 ko mice. Note that no difference in baseline expression levels was detected (n=5-7/group). 
S����� �QRW�VLJQLILFDQW��QV���6WXGHQW¶V�7WHVW���(��$[RQ�FRXQWV��PHDQ�6(0��LQ�WKH�GRUVDO�VSLQDO�FRUG�
FROXPQ�RI�KHDOWK\�ZW�DQG�0DWQ��NR�PLFH�DUH�VLPLODU��Q ����JURXS���S����� �QRW�VLJQLILFDQW��QV���
6WXGHQW¶V�7WHVW��
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Figure S6. Matn2 deletion attenuates disease severity in acute EAE. (A) Comparison of EAE scores 
(mean±SEM) of mice surviving to day 43 in wt and Matn2 ko mice shows that EAE scores stabilise beyond 
EAE day 21 (n=12/group). **p<0.01; Mann-Whitney rank sum test. (B) Average cell density (mean±SEM) in 
OXPEDU�VSLQDO�FRUG�OHVLRQV�RI�ZW�DQG�0DWQ��NR�PLFH�LV�VLPLODU�DW�($(�GD\����Q ���JHQRW\SH���S����� �QRW�
significant (ns); Student’s Ttest. (C) Quantification of Iba-1-positive macrophages and CD3-positive 
T-cell density (mean±SEM) in the lumbar spinal cord of wt and Matn2 ko mice with equal disease severities 
LQ�DFXWH�($(��Q ��FRKRUW���S�������6WXGHQW¶V�7WHVW���'��Comparison of lesion size and cross-sectional cord 
area (%) with inflammatory lesions in the lumbar spinal cord (mean±SEM) in Matn2 ko mice and wt 
littermates in chronic EAE (n=10/genotype). **p<0.01; Student’s Ttest. (E) Quantification of Iba-1-positive 
macrophages CD3-positive T-cells, NG2-positive oligodendroglia and GFAP-positive astrocyte density 
�PHDQ�6(0��LQ�WKH�OXPEDU�VSLQDO�FRUG�RI�ZW�DQG�0DWQ��NR�PLFH�LQ�FKURQLF�($(��Q ���FRKRUW���S�������
Student’s Ttest. (F-G) Expression of inflammation-associated genes (mean±SEM, qRT-PCR) in whole 
spinal cord from acute EAE wt and Matn2 ko mice. (n=4-6/group). ****p<0.0001, ***p<0.001, **p<0.01, 
S����� �QRW�VLJQLILFDQW��QV���6WXGHQW¶V�7WHVW��Note that EAE mice with matched disease grades for each 
JHQRW\SH�ZHUH�FRPSDUHG�WR�KHDOWK\�FRQWURO�PLFH��Q ����JURXS���S��������S�������S�������S����� �
not significant (ns), Student’s Ttest. 
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Figure S7. Matn2 deletion reduces inflammatory gene expression and improves axonal integrity  
in EAE mice. (A) Methylene-blue stained semi-thin cross-sections of the dorsal columns from EAE day 
21 and 45 (converted to grey scale). Wt mice show marked inflammatory cell infiltration and abnormally 
shaped axons (inset) at EAE day 21 and noticeably more ECM tissue at day 45 (arrowheads) compared 
to their ko littermates. Scale bars, 25um.  



 

Figure S8. Exogenous Matn2 has no effect on pure neuronal cultures. (A) Representative images 
of neuronal monocultures stained with CalceinAM (green), Ethidium homodimer (Ethd1, red) and DAPI 
(blue) show no morphological differences following 24h incubation with Matn2 (1µg/ml). Scale bars, 
50µm. (B) Proportion of dead cells (mean±SEM, %) detected by Ethd1 staining in neuronal mono-
cultures at 24h post Matn2 addition (1µg/ml) compared to untreated control cultures (n=5 cultures/
FRQGLWLRQ����LQGHSHQGHQW�H[SHULPHQWV���S����� �QRW�VLJQLILFDQW��QV���6WXGHQW¶V�7WHVW�
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Figure S9. Tlr4 gene expression in primary cultures. (A) Tlr4 gene expression (mean±SEM, qRT-PCR) 
difference in neuron and macrophage monocultures. (B) Tlr4 gene expression changes (mean±SEM, 
qRT-PCR) in neuron- and macrophage monocultures and cocultures following LPS (1µg/ml) or Matn2 
(1µg/ml) addition after 24h incubation. (n=4 cultures/condition, 3 independent experiments). Results are 
VKRZQ�UHODWLYH�WR�XQWUHDWHG�FRQWUROV��GRWWHG�OLQH���S��������S����� �QRW�VLJQLILFDQW��QV���6WXGHQW¶V�7WHVW� 
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Genes differentially expressed in the motor cortex of EAE mice (fc�1.3, p<0.05). 



Table S1 continued. Genes differentially expressed in the motor cortex (mc) of EAE mice 
�IF������S��������List of differentially expressed genes in the motor cortex of healthy and EAE mice 
determined by microarray analysis (Affymetrix Moe430 2.0). The table shows the probe set number, 
gene name, gene symbol, p-value and fold change between healthy and EAE mice. Genes with 
positive values are up-regulated and genes with negative values are down-regulated in the motor 
cortex of EAE mice.


