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eTable 1
The cerebrospinal fluid (CSF) data from 4 patients with anti-MAG neuropathy who

received sural nerve biopsy

Pt Nos. | Age Sex Cell CSF QAlb BNB
count protein damage

1 73 M 5 55 N/A N/A

2 59 M 1 165 25 moderate

3 82 M 1 82 13 mild

4 72 M 16 62 9 mild

Pt Nos: patient numbers; Cell count: Cerebrospinal fluid cell count; CSF protein:
Cerebrospinal fluid protein; Q Alb: CSF/serum albumin ratio.

CSF protein was elevated in all 4 patients and the IgG index was increased in 2
patients. The CSF/serum albumin ratio (Q Alb) was increased in 3 patients. Q Alb LIM
was calculated as [(age/15)+4] as the cut-off value. The BNB damage was classified into
4 patterns (1. absent, QALB<QAIbLIM; 2. mild BNB damage, QALB/QAIbLIM 1.0-2.0;
3. moderate BNB damage, QALB/QAIbLIM 2.0-5.0; 4. severe BNB damage,
QALB/QAIbLIM >5.0). According to this formula, the patient showed moderate BNB
damage and 2 patients showed mild BNB damage.



CT
RP11-48TL1A.

AGEIGMBBE.
edlia8E:
FAMZ1D
MSANTDE-TMEFF1
ZNFE
LA1BC-318G12.

PA RS
RP4-880L1T.
AC11898T3.

RP11-227B21.2

RP11-810M2.2
RP11-488C13.T
AP11-343P15.1

ACDOTITES

1.
RP11-180C16.1
ACDZ1583.1
RP11-383FE.1

RP11-85P
RP11-213H154
CXCLS

RP11-211G23.2

CXCL1
retiEEdE e
IL1A

ACOOTADT 2

RP11-10556E.4
SH

CEBED

RP11-434HE.6

ACD
RPS1SAPID

ACKER3
CCLE
uB
BP11-105C18.1
RP11-3

THFRSF 116
LTS

RP11 -G-!-EIA?E
RP1-155022.2

BP1 .
RP11-189K16.6
APDD3418.11
LIPG

s

eFigure 3

MAG

HC

eFigure 4

THFSF12-THFSF13
CTD-2545G14.7
MIR473T
ACOT5987.2
CYP1B1
AC090186.1
RHUT-111P
ACOT3325.2
MIR237

101

Y_RMA_47
LAT6c-349E10.1
SULT1A4
CXCLz

SMADG
MRPL30_2
MT1P1

ATOHS
RPG26P11
RP11-612B6.2
H2BFXP
CTC-487M23.8
AC107983.4
CCL20
CDH1ZM
RP1-280170.1
RP11-732A19.8
RP11-175117.2
MNEURLZ
RP11-T98K23.5
THAPSP
ALD49542.1
ACO08982.2
RNUT-60P,
ACOGE580.1
CTD-2228K2.7
ILG
RP13-401M8.3
RP11-178L8.1
CTD-3157E16.1
CTB-60E11.4
RP4-669L17.1
ACO0T283.4
RP11-155G14.5
RP11-1415C14.3
UBASZP3
RP1-290F12.3
CTB-5588.1
ACOD6126.4
RP11-63P12.7

MAG MGUS




eFigure 6

Anti-MAG vs IgM-MG

eFigure 5

Anti-MAG vs HC
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eFigure 7

in vitro BNB
co-culture model
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eFigure 1

Anti-MAG antibodies titer from each samples. MAG, anti-MAG neuropathy (n=16);
I[gM-ML, IgM-monoclonal gammopathy neuropathy (n=7); ALS, amyotrophic lateral
sclerosis (n=10); HCs; healthy controls (n=10). The dashed lines indicate the upper

limits of the anti-MAG antibody titer in the healthy control group (mean+3 SD).

eFigure 2
PCA revealed the separation on PC2 between the MAG-Abs-associated disorder

patients (n=4) and HC/control groups (n=4).



eFigure 3
The heatmap shows the gene expression of up-regulated gene in mean value
between anti-MAG neuropathy (n=4) and healthy controls (n=4). Green

indicates a relatively low expression and red arelatively high expression.

eFigure 4

The heatmap shows the gene expression of up-regulated gene in mean value
between anti-MAG neuropathy (n=4) and IgM-monoclonal gammopathy
neuropathy (n=4). Green indicates a relatively low expression and red a

relatively high expression.



eFigure 5

Whole transcriptome analysis (using RNA-seq) of PnMECs after exposure to sera from patients with anti-MAG
neuropathy. CCL20, IL1A, CXCLI1, CXCL3 and CXCLS5 were 1dentified as downstream molecules of NF-kB signal in
MAG neuropathy in comparison to in HCs. The red nodes show the upregulated genes in the RNA seq analysis (FC>1.5;

P<0.05). Anti-MAG, Anti-MAG neuropathy; [gM-MG, IgM-monoclonal gammopathy neuropathy; HC, healthy control.

eFigure 6

Whole transcriptome analysis (using RNA-seq) of PnMECs after exposure to sera from patients with anti-MAG
neuropathy. The IL-6, IL-12, CXCL2 and CXCL3 were observed as downstream molecules of NF-kB signaling in MAG
neuropathy patients in comparison to patients with I[gM-MG neuropathy (F). The red nodes show the upregulated genes
in the RNA seq analysis (FC>1.5; P<0.05). Anti-MAG, Anti-MAG neuropathy; IgM-MG, IgM-monoclonal gammopathy

neuropathy; HC, healthy control.



eFigure 7

Schematic illustration of the BNB in vitro co-culture model to investigate [gM and MAG antibody permeability. The
[gM permeability index was calculated by measuring the IgM concentration in the lower and upper chamber
(=lower/upper chamber). MAG antibody permeability index was assayed by measuring the MAG antibody

concentration in the lower and upper chamber (=lower/upper chamber).

eFigure 8

Pathomechanism of anti-MAG antibody penetration across the blood-nerve barrier in anti-MAG neuropathy.
Anti-MAG antibodies firstly bound SGPG on PnMECs and stimulated TNF-a secretion from PnMECs. Next,
autocrine/paracrine TNF-a stimulated NF-kB signaling and increased the SGPG expression and vesicles in PnMEC:s.
TNF-a/NF-kB signaling then activated the receptor-mediated transcytosis of MAG IgM antibodies across the BNB

through SGPG.



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8

