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Multiple sclerosis (MS) is a chronic relapsing disease of the central
nervous system (CNS) in which immune processes are believed to
play a major role. To date, there is no reliable method by which to
characterize the immune processes and their changes associated
with different forms of MS and disease progression. We performed
antigen microarray analysis to characterize patterns of antibody
reactivity in MS serum against a panel of CNS protein and lipid
autoantigens and heat shock proteins. Informatic analysis con-
sisted of a training set that was validated on a blinded test set. The
results were further validated on an independent cohort of relaps-
ing–remitting (RRMS) samples. We found unique autoantibody
patterns that distinguished RRMS, secondary progressive (SPMS),
and primary progressive (PPMS) MS from both healthy controls and
other neurologic or autoimmune driven diseases including Alzhei-
mer’s disease, adrenoleukodystropy, and lupus erythematosus.
RRMS was characterized by autoantibodies to heat shock proteins
that were not observed in PPMS or SPMS. In addition, RRMS, SPMS,
and PPMS were characterized by unique patterns of reactivity to
CNS antigens. Furthermore, we examined sera from patients with
different immunopathologic patterns of MS as determined by
brain biopsy, and we identified unique antibody patterns to lipids
and CNS-derived peptides that were linked to each type of pathol-
ogy. The demonstration of unique serum immune signatures linked
to different stages and pathologic processes in MS provides an
avenue to monitor MS and to characterize immunopathogenic
mechanisms and therapeutic targets in the disease.

antibodies � autoimmunity � biomarker

Multiple sclerosis (MS) is a chronic inflammatory disease of
the central nervous system (CNS) of presumed autoimmune

etiology (1). Approximately 85–90% of patients begin with a
relapsing–remitting (RRMS) course and 40% eventually become
progressive (secondary progressive MS, SPMS); in 10%, MS pre-
sents a primary progressive course (PPMS). MS is also heteroge-
neous in its immunopathological patterns of active infiltrating
inflammatory cells and demyelination (2).

There is evidence that immune processes play a major role in
disease pathogenesis and progression (1); however, to date there
has been no reliable method by which to identify and characterize
immune processes in the serum that are unique to MS. Antigen
microarrays are newly developed tools for the high-throughput
characterization of the immune response (3), and have been used
to analyze immune responses in vaccination and in autoimmune
disorders (3–6). Our interest in investigating autoreactivity to arrays
of self-antigens in MS is based on the hypothesis that patterns of
multiple reactivities may be more revealing than single antigen–
antibody relationships (7, 8) as shown in our previous analysis of
autoimmune repertoires of mice (5, 9) and humans (10, 11) in
health and disease. Thus, autoantibody repertoires have the poten-
tial to provide insights into the pathogenesis of the disease and to
serve as immune biomarkers (12) of the disease process.

Results
Conditions to Detect Specific Microarray Autoantibodies in MS. We
constructed antigen microarrays using 362 myelin and inflamma-
tion-related antigens [supporting information (SI) Table S1] that
encompassed CNS antigens associated with MS, CNS antigens
associated with other neurological diseases and heat shock proteins
(HSP). Antigens were spotted on epoxy glass slides as described (5).

We compared the sensitivity of the antigen-microarray tech-
nique with that of a standard ELISA technique using commer-
cially available monoclonal and polyclonal antibodies directed
against CNS, HSP and lipid antigens. The antigen microarray
detected antigen reactivities at log10 dilutions that were 1–2 logs
greater than the reactivities detected by using the ELISA method
(Table S2). Thus, the antigen microarray appear to be more
sensitive than a standard ELISA. These results are consistent
with published reports (3).

To determine which serum dilution was optimal to investigate
immune signatures in MS, we analyzed the reactivity of healthy
controls (HC) and RRMS subjects at dilutions of 1:10, 1:100 and
1:1,000 for both IgG and IgM antibodies. In MS the mean IgG
antibody reactivity to CNS antigens, lipids and heat shock proteins
was highest at 1:10 as compared with 1:100 and 1:1,000 where
minimal reactivity was observed (P � 0.0001, 2-way ANOVA, Fig.
S1A). The mean IgG reactivity was also highest at a 1:10 dilution
in HC (P � 0.0001, 2-way ANOVA), but this reactivity was less than
that manifested in MS subjects (P � 0.001, P � 0.001 and P � 0.05
for CNS antigens, lipids and heat shock proteins respectively, 2-way
ANOVA); indeed, at dilutions of 1:100 and 1:1,000, there were no
differences between the magnitude of IgG reactivity in MS com-
pared with HC. The IgM reactivities in controls were as high, if not
higher than in MS subjects. This is consistent with the observation
that healthy humans are born with IgM autoantibodies to myelin
antigens and heat shock proteins (11). Because MS subjects man-
ifested significantly elevated serum IgG autoantibodies at a 1:10
dilution, we investigated serum antibody patterns with antigen
microarrays by using this dilution.

To establish that the reactivity detected at a 1:10 dilution was
specific, we carried out inhibition experiments that demonstrated
that reactivity to PLP261–277 on the antigen array could be inhibited
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by preincubation of the serum with excess, unbound PLP261–277, but
not with a control peptide, HSP601–20 (Fig. S1B).

Autoantibody Pattern Analysis Identifies an Immune Signature for
RRMS. To investigate whether we could identify unique antibody
signatures in RRMS we studied the antibody repertoire in 38
patients with RRMS and 30 HC subjects. We allocated samples into
a training set (24 RRMS and 20 controls) and a randomly selected
test set (14 RRMS and 10 controls). The training set was used to
determine whether we could identify patterns of antibody reactivity
that could discriminate RRMS from control samples. If such
patterns were found, they were then validated on the test set. The
training set was analyzed by using the Wilcoxon–Mann–Whitney
test; we controlled for the false discovery rate using the method of
Benjamini and Hochberg (13). The clinical characteristics of the
patients and HC are listed in Table S3.

As shown in the heat map in Fig. 1A, we identified a pattern of
reactivity that distinguished RRMS from HC (P � 0.0001, Fisher’s
exact test). This pattern consisted of 94 antibody reactivities (Table
S4). Of the 94 reactivities, 90 were up-regulated and 4 were
down-regulated in MS versus controls. Thus, RRMS was associated
with both a gain and a loss of particular autoreactivities. Of the
up-regulated reactivities, 50% were IgM antibodies binding to
peptides of CNS antigens and 49% were IgM antibodies binding to
peptides of heat shock proteins. The ability to distinguish MS vs.
controls was not observed at dilutions of 1:100 or 1:1,000 (data not
shown).

To validate the discriminating pattern shown in Fig. 1A, we
performed a leave-1-out cross-validation analysis (LOOCV) in the
training set (13) and then validated the results on the test set. For
the LOOCV in the training set, the number of true (correct) and
false (incorrect) classifications was computed to estimate the suc-
cess rate, positive predictive value (PPV), negative predictive value
(NPV) in the training set. The LOOCV revealed a positive pre-
dictive value (PPV)—defined as the fraction of RRMS patients
identified as RRMS by their antigen microarray reactivity—of 0.75
and a negative predictive value (NPV)—defined as the fraction of
HC identified as HC by their antigen microarray reactivity—of
0.90; the success rate was 0.83 (P � 0.0001). The most rigorous
validation is to test the patterns identified in the training set to
determine whether they can differentiate MS subjects from HC in
the test set. We found that the pattern identified in the training set
was able to classify the test set of samples with a PPV of 0.85 and
a NPV of 0.80, and with an success rate of 0.83 (P � 0.004, Fisher’s
exact test).

To further validate our findings, we analyzed 51 untreated
RRMS obtained from the University of Seville to determine
whether we could distinguish RRMS from HC using an indepen-
dent cohort of samples from another institution and geographic
area. We were able to discriminate RRMS from HC in this
independent cohort with a success rate of 0.69 with a PPV of 0.73
and a NPV of 0.58 (P � 0.01, Fisher’s exact test).

As a specificity control for the patterns detected in MS, we
investigated sera from patients with systemic lupus erythematosus
(SLE), adrenoleukodystrophy (ALD) and Alzheimer’s disease
(AD). SLE is a chronic autoimmune disease characterized by
circulating antibodies to a broad range of self-antigens (14). ALD
is a degenerative disorder characterized by the accumulation of very
long-chain fatty acids and a CNS neuroinflammatory process that
shares features with MS (15). AD is not considered an autoimmune
disease; however, immune responses to �-amyloid-derived peptides
have been reported (reviewed in ref. 16). We found that antibody
patterns detected on antigen microarrays discriminated RRMS
from SLE, ALD and AD samples (P � 0.0001, Fisher’s exact test).

Autoantibody Pattern Analysis Identifies an Immune Signature for
PPMS. PPMS has a different clinical course than RRMS, and it has
been suggested that PPMS may involve disease mechanisms dif-

ferent from those in RRMS (17). We studied 24 PPMS and 25 age-
and gender- matched HC in a training set, and 13 PPMS and 12
controls in a test set of samples. The heat map in Fig. 1b shows the
antibody reactivities that passed significance tests and could dis-
criminate PPMS and HC both in the training set (P � 0.0001,
Fisher’s exact test) and the test set (P � 0.01, Fisher’s exact test).
The LOOCV on the learning set revealed an overall efficiency of
86%, with PPV � 0.87 and NPV � 0.85. The efficiency for the test
set was 72%; the PPV � 0.79 and the NPV � 0.75. As with RRMS,
antigen microarrays were able to discriminate PPMS from control
subjects at a 1:10 dilution but not at dilutions of 1:100 or 1:1,000.
Furthermore, as with RRMS and SPMS, the antigen microarray
analysis discriminated between PPMS and other diseases (SLE,
ALD, AD; P � 0.001, Fisher’s exact test).
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Fig. 1. Serum antibody reactivity in RRMS and PPMS. (A and B) Antibody
reactivities discriminating RRMS (A) and PPMS (B). Shown is a heat map depicting
the antibody reactivity in RRMS (A), PPMS (B) or HC samples. The antibody
reactivities included in these heat maps are listed in Table S4 (RRMS) and Table S5
(PPMS). (C) Antigen specificity in RRMS and PPMS, shown as the relative contri-
bution of CNS, HSP, and lipid antigens (percentage relative to total number of
discriminating antigens) found to be up- or down-regulated in MS relative to HC.
(D) Diagram summarizing the immune signatures associated with RRMS, SPMS,
and PPMS. (E) Heat map depicting the antibody reactivities in SPMS and RRMS
samples. The antibody reactivities included in this heat map are listed in Table S8.
(F) Antigen specificity in SPMS, shown as the relative contribution of CNS, HSP,
and lipid antigens (percentage relative to total number of discriminating anti-
gens) found to be up- or down-regulated in SPMS relative to RRMS.
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Fig. 1. (continued)
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The discriminating reactivities in PPMS were IgG (51%) and
IgM (49%) and were mainly directed against CNS antigens (Fig. 1
B and C and Table S5). The CNS antigens in the PPMS immune
signature were different from those in the RRMS signature. We
have termed the RRMS CNS signature CNS1 and the PPMS CNS
signature CNS2 (Fig. 1D and Table S6). When we further compared
RRMS and PPMS we found a pronounced reactivity against HSP60
or HSP70 in RRMS that was not observed in PPMS (Fig. 1 A–D and
Table S7). Furthermore, 46% of the discriminating reactivities in
PPMS consisted of antibodies that were decreased in PPMS com-
pared with HC, whereas in RRMS only 4% of the discriminating
antibodies were decreased compared with HC (Figs. 1 B and C).
There was only a minor overlap between the reactivities that
discriminated PPMS and those that discriminated RRMS com-
pared with HC (Table S6 and Table S7). This finding is compatible
with the view that different immune processes occur in these 2
forms of MS (17).

Autoantibody Pattern Analysis Identifies an Immune Signature for
SPMS. Approximately 50% of the RRMS patients become progres-
sive (SPMS) (18). Although there is no consensus on the mecha-
nisms involved in the transition to SPMS, several studies suggest
changes in the nature of the inflammatory response and the
emergence of neurodegenerative processes occur in the secondary
progressive phase of MS (18). Having identified an autoantibody
signature in RRMS that consisted of increased reactivity to HSP
and a unique pattern of reactivity to CNS antigens (CNS1) we
studied the antibody signature associated with SPMS by comparing
antibody reactivity in 37 RRMS vs. 30 SPMS samples (Fig. 1E).

We found that SPMS could be discriminated from RRMS with
a success rate of 71% (P � 0.0073). SPMS was characterized by a
decrease in the IgM antibodies to HSP60 and HSP70 that we found
in RRMS (Table S7 and Table S8 and Fig. 1E). Thus, SPMS and
PPMS are similar in that both have only minimal reactivity to HSP.
When we examined the CNS reactivity in SPMS we found a
decrease in CNS IgM antibodies that were up-regulated in RRMS,
and an increase in CNS-reactive IgG antibodies. The CNS signature
for SPMS differed from both RRMS and PPMS and we have
termed it CNS3 (Figs. 1 D–F and Table S6).

Autoantibody Patterns Distinguish Pathologic Subtypes of MS. Luc-
chinetti, Bruck and Lassman have defined four immunopathologic
patterns of MS (2). The pattern of active demyelination is identical
among multiple active lesions examined from a given MS patient,
yet heterogeneous between patients, suggesting pathogenic heter-
ogeneity. Pattern I is characterized by T cell/macrophage-mediated
demyelination. Pattern II is characterized by antibody/complement-
associated demyelination. Pattern III is defined by a distal oligo-
dendrogliopathy, and pattern IV is characterized by oligodendro-
cyte degeneration in the periplaque white matter; to date pattern
IV has only been identified in autopsy cases. Patterns I and II lesions
show the typical perivenous distribution and sharp borders that are
the pathological hallmarks of MS lesions and are thought to result
from classical autoimmune mechanisms (2). We investigated serum
taken at the time of brain biopsy from 15 Pattern I and 30 Pattern
II subjects. As shown in Fig. 2, we were able to discriminate pattern
I from pattern II (P � 0.0082, Fisher’s exact test). To validate this
finding, we analyzed a blinded set of samples that contained the 15
pattern I that we used for analysis above mixed randomly with 23
new pattern II samples. In this validation test, we were also able to
distinguish pattern I from pattern II (P � 0.0017, Fisher’s exact
test). The LOOCV on the learning set revealed a success rate of
0.78, with PPV � 0.78 and NPV � 0.67, the success rate for the test
set was 0.78; the PPV � 0.82 and the NPV � 0.73.

The immune signature that distinguished pattern I from pattern
II consisted of 13 IgG and 1 IgM reactivities against lipids, HSP and
CNS antigens (Fig. 2). Pattern II subjects showed increased IgG
reactivity to HSP60, MOG, OSP and PLP peptide epitopes. Note-

worthy, the up-regulated reactivities in pattern I subjects were IgG
antibodies to 7 lipids; 3 of these lipids were oxidized derivatives of
cholesterol (15-ketocholestene, 15-ketocholestane and 15a-
hydroxycholestene).

Cholesterol Derivatives Worsen Experimental Autoimmune Encepha-
lomyelitis (EAE). To explore the relationship between autoantibodies
to oxidized cholesterol derivatives (oxChol) and disease pathology,
we examined the effect of these lipids on EAE, which serves as an
immune model of MS. We administered 15-ketocholestene, 15-
ketocholestane and 15�-hydroxycholestene to C57BL/6 mice at the
time of EAE induction with MOG35–55 and on days 4, 7 and 10 after
induction. Administration of oxChol enhanced EAE as measured
clinically (Fig. S2A, P � 0.0001, 2-way ANOVA), and augmented
inflammatory infiltrates (P � 0.05, 1-way ANOVA), demyelination
(P � 0.01, 1-way ANOVA) and axonal loss (P � 0.001, 1-way
ANOVA) (Fig. S2B).

It has been postulated that the oxidized derivative of cholesterol,
7-ketocholesterol, contributes to MS pathology by activating
microglial cells via a poly (ADP-ribose)-polymerase-1 enzyme
(PARP)-dependent pathway (19). To investigate whether the effect
of oxChol on EAE we observed was mediated by PARP we used
the PARP inhibitor, 5-Aminoisoquinolinone (AIQ) (20). We found
that AIQ abrogated the worsening of EAE caused by oxChol both
clinically (P � 0.0001, 2-way ANOVA) and histopathologically (P �
0.001, 1-way ANOVA) (Fig. S2) but did not affect T cell responses
to MOG35–55 as measured by cytokines (IFN-� and IL-17) or
proliferation (data not shown). In addition, transfer of serum from
oxChol-treated mice did not enhance EAE. Taken together, these
results suggest that the effect of oxChol on EAE is due to the effect
of oxChol through PARP and not through the induction of anti-
lipid antibodies or affecting adaptive T cell responses to MOG35–55.

Discussion
We report here that antigen-microarray analysis of autoantibodies
can identify serum autoantibody signatures associated with differ-
ent clinical forms and pathologic subtypes of MS; the signatures
were based on collective autoantibody patterns, not single autoan-
tibody reactivities. These informative patterns emerged from au-
toantibodies that bound peptides of myelin molecules and HSP,
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Fig. 2. Antibody reactivity associated with brain pathology. Shown is a heat
mapdepictingtheantibodyreactivity inPatternIandPatternII samplesaccording
to the colorimetric scale shown on the left. The antibody reactivities used to
construct this heat map are listed in Table S9.
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proteins and lipids; the informative autoantibodies were detectable
at 1:10, but not at higher dilutions. Moreover, the informative
patterns included decreases as well as increases of autoantibody
reactivities relative to those found in healthy subjects. Antigen
microarrays have been used to characterize serum autoantibodies
in SLE (21) and rheumatoid arthritis (22), but have not been
successfully applied to MS. In the CSF, antigen microarrays in MS
have detected antibodies to lipid (6) and �B-crystallin (23) and of
note, the �B-crystallin reactive antibodies were of low affinity,
detectable at 1:20 dilution (23). High-affinity autoreactive antibod-
ies in the serum have not been consistently found in MS (24–28).

We found that unique autoantibody signatures characterize
RRMS, SPMS and PPMS based on reactivity to CNS antigens and
HSP. Each of the different clinical forms of MS had a unique
antibody signature directed against CNS antigens that we have
termed CNS1 (RRMS), CNS2 (PPMS) and CNS3 (PPMS). CNS1

was characterized by a broad IgM reactivity to CNS antigens, CNS2

by a more restricted IgM and IgG reactivity and CNS3 by an
increase in IgG reactivity to CNS antigens. In addition to the
reactivity to CNS antigens, RRMS was notable for a pronounced
antibody response to HSP. Strikingly, antibody responses to HSP
were markedly decreased in both SPMS and PPMS. HSP are
augmented in response to inflammation, and HSP up-regulation
has been reported in MS lesions (29). Thus, the decrease of
reactivity to HSP in progressive forms of MS is consistent with the
less inflammatory nature of progressive MS and its relative lack of
response to immunomodulatory therapy (17, 18). Indeed, we have
found increased serum levels of HSP60 and HSP70 in RRMS
patients (F.J.Q. and H.L.W., unpublished work).

In addition, HSP-specific immunity (30–32) and HSP60 itself
(33) have been reported to be immunoregulatory. Thus, it is also
possible that the intermittent attacks and recovery that characterize
RRMS reflect HSP-linked immunomodulation.

We found that unique serum antibody patterns were associated
with different patterns of MS pathology. Pattern II MS pathology
was associated with increased IgG antibodies to HSP60, OSP,
MOG and PLP peptide epitopes, whereas increased antibody
reactivity to lactosylceramide and L-�-lysophosphatidylserine was
linked to pattern I, and these antibodies have been described in the
CSF of MS patients (6). Pattern I serum samples also contained
antibodies to oxidized cholesterol derivatives. Increased levels of
7-ketocholesterol, a related oxidized derivative of cholesterol, have
been found in the CSF of MS patients and may contribute to MS
pathology by activating microglial cells via a PARP-1 dependent
pathway (19). Consistent with this, we found that the administration
of oxidized cholesterol derivatives worsened EAE by activating
PARP-1 in microglia and CNS macrophages.

Pattern I pathology in MS is considered to result from macro-
phage/microglia-mediated demyelination, whereas Pattern II is
thought to involve complement activation and other antibody-
dependent mechanisms (34). Our results support a pathogenic role
for oxidized derivatives of cholesterol and identify PARP as a target
for therapeutic intervention in pattern I MS pathology. Further-
more, from a clinical standpoint patients with pattern II, but not I,
have been reported to respond to plasmapheresis (35). Thus, the
antibody signatures we have identified may be useful for identifying
patients that would be responsive to treatment with plasmapheresis.

Although cell-mediated immunity against myelin antigens is felt
to play a major role in MS (1), B cells and autoantibodies also
appear to contribute to disease pathogenesis (36). How do our
results relate to the role antibodies vs. T cells in the MS disease
process? Most of the CNS antigen-reactive autoantibodies detected
with our antigen microarrays are directed at linear epitopes. An-
tibodies to linear epitopes in MBP and MOG have been purified
from active CNS lesions of MS patients (37) and may trigger the
deposition of complement and other disease-amplifying mecha-
nisms (38). In this regard, we detected antibodies to linear epitopes
in CNS antigens in serum samples from MS patients with pattern

II lesions, which are characterized by antibody deposition and
complement activation (2). In addition, it has been shown that in
MS patients there is an overlap between linear B and T cell
epitopes targeted on MBP (39). Thus, the serum autoantibod-
ies to linear epitopes might ref lect the specificity of an ongoing
T cell response. Note, however, that low-affinity autoantibod-
ies are present in healthy individuals, and changes in the
reactivity of these autoantibodies have been described in
several autoimmune disorders including MS (40, 41). It is now
recognized that MS is a complex heterogeneous immunologic
disease (1). We believe that the serum autoantibody immune
signatures we have identified ref lect this complex process, not
a single autoantibody that plays a dominant role in the disease
such as would be the case for antibodies to the acetylcholine
receptor in myasthenia gravis (42). Thus, the differences in the
fine antibody specificity between MS and HC are not likely to
identify pathogenic antibodies causing MS.

Taken together, how do the immune signatures we have identi-
fied relate to the disease process? As described above, the reactivity
to HSP in RRMS appears related to the more inflammatory nature
of MS in the initial relapsing stages. We believe that the different
antibody signatures against CNS antigens also reflect the ongoing
inflammatory process in the brain due to the traffic of immune cells,
antibodies and/or antigen between the brain and periphery (36, 43).
This is supported by our finding of unique serum patterns linked to
type I or type II pathology as measured by brain biopsy. We have
also studied antibody reactivity in paired CSF and serum samples.
Our data suggest unique CSF antibody patterns in MS compared
with other neurologic diseases and a partial overlap of the antibody
response in the CSF compared with serum in MS (F.J.Q., M.F.F.,
G.I., M.L., I.R.C., and H.L.W., unpublished work).

In summary, our findings provide an avenue for the study of
immune mechanisms in MS. The demonstration that serum mi-
croarray antibody patterns are linked to disease stage and patho-
logic subtype suggests that they may be used to monitor disease
progression and aid in decisions regarding therapy. Furthermore,
because the antibody signature appears to reflect immune processes
in the CNS, antigen arrays provide a tool to identify new immu-
nopathogenic mechanisms and therapeutic targets.

Materials and Methods
Antigens, Antibodies, and ELISA. Theantigensused intheconstructionofantigen
microarrays are listed in Table S1, they were purchased from Sigma, Abnova,
Matreya,AvantiPolarLipids,Calbiochem,Chemicon,GeneTex,NovusBiologicals,
Assay Designs, ProSci, EMD Biosciences, Cayman Chemical, HyTest, Meridian Life
Science, and Biodesign International. The peptides were synthesized at Har-
vard Medical School. The antibodies were purchased from Abcam, Matreya,
Abnova, Calbiochem, and Jackson ImmunoResearch. ELISA was performed as
described (11).

Samples. Serum samples from untreated RRMS during clinical remission, PPMS
patients or HC were collected at the Partners MS Center; the patients did not
present with other autoimmune disorders. Paired CSF and serum samples were
collected at the University Hospital, School of Medicine, University of Seville from
RRMS patients and controls. Sixty-two patients with biopsy-proven CNS inflam-
matory demyelinating disease were identified from the CNS biopsy cases belong-
ing to the MS Lesion Project (MSLP). The MSLP database consists of a unique
collection of biopsy-proven CNS cases with detailed pathological, clinical, imag-
ing and serological material (NMSS RG3184-B-3-02). Active demyelinating lesions
wereclassified intoeitherpattern Ior IIbasedonpublishedcriteria (2).Theclinical
characteristicsofthepatients,pathologicalcohortsandhealthycontrolsare listed
in Table S3.

Antigen Microarray Production, Development, and Data Analysis. The antigens
were spotted as described (5, 10). The microarrays were blocked for 1 h at 37 °C
with 1% BSA, and incubated for 2 h at 37 °C with the sample in blocking buffer.
The arrays were then washed and incubated for 45 min at 37 °C with a 1:500
dilution of goat anti-human IgG Cy3-conjugated and goat anti-human IgM
Cy5-conjugated detection antibodies (Jackson ImmunoResearch). The data were
analyzed with the nonparametric Wilcoxon–Mann–Whitney test, by using the
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Benjamini and Hochberg method with a false discovery rate of 0.05 or 0.2 (for
immunopathology pattern I and II samples) (3). The samples were classified by
using a support vector machine constructed by using the antibody reactivities
identified to be discriminatory on the training set (13).

EAE Induction. All experiments were carried out in accordance with guidelines
prescribed by the Institutional Animal Care and Use Committee at Harvard
Medical School. EAE was induced and scored as described (44). AIQ (Sigma) was

administered daily at 3 mg/kg, i.p. Axonal loss and demyelination were assessed
at day 19 after EAE induction (44).
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Table S2. Comparison of antigen microarrays with ELISA

Identical samples of diluted polyclonal or monoclonal antibodies to HSP60, MBP, PLP or gangliosides GM4 were assayed using
antigen microarrays and ELISA.  The minimum limit for positive reactivity was set at 0.100 OD units for ELISA and 500
luminescence units for antigen microarrays.  MAX indicates antigen-antibody reactivities with >65,000 luminescence units.

Dilution Array ELISA Array ELISA Array ELISA Array ELISA Array ELISA Array ELISA

1:100 MAX 1.98 MAX 1.77 45,693 1.64 MAX 1.51 MAX 2.31 MAX 3.13
1:1,000 MAX 1.24 MAX 1.29 23,731 0.73 46,314 1.09 MAX 1.16 29,587 1.61
1:10,000 48,930 0.64 39,837 0.83 5,375 0.29 23,384 0.75 42,084 0.53 16,749 0.5
1:100,000 31,513 0 3,489 0.17 1,858 0 14,423 0.31 12,294 0.3 7,313 0
1:1,000,000 2,380 0 742 0 0 0 6,916 0 6,837 0 1,598 0
1:10,000,000 0 0 0 0 0 0 1,810 0 1,332 0 0 0

PLP GM4HSP60-1 HSP60-2 HSP60-3 MBP



Table S3. Subjects analyzed

The N, gender, age, disease duration and EDSS for each group are indicated as the
median and range.  NA, not applicable.

Group N Gender (F/M) Age Disease Duration EDSS

RRMS (USA) 39 31/8 47 (22 - 58) 13.0 (6.0 - 27.0) 1.5 (0.0 - 3.5) 

RRMS (Spanish Cohort) 51 33/17 44 (20 - 55) 2.3 (0.0 - 24.0) 1.3 (0.0 - 3.5)

 SPMS 30 23/7 50 (31 - 64) 8 (2.0 - 27.0) 6.0 (1.5 - 8.5)

 PPMS 37 20/17 55 (34 - 73) 4.5 (0.0 - 25.0) 6.0 (1.5 - 9.5)

Pattern I 15 10/5 42 (20 - 70) 4.1 (1.4 - 16.1) 3 (0.0 -7.0)

Pattern II 53 25/28 44 (20 - 71) 3.3 (0.6 - 37.8)  2 (0.0 - 8.0)

HC 30 18/12 51 (20 - 72) NA NA



Table S6. Reactivity to CNS in RRMS (CNS1), PPMS (CNS2) and SPMS (CNS3)

Antibody reactivity to CNS antigens is shown as a black square, with a white arrow
indicating whether it is up- or down- regulated relative to HC (for RRMS and PPMS) or
RRMS (for SPMS). CNP, 2',3'-cyclic nucleotide 3'-phosphodiesterase; MOBP, myelin-
associated oligodendrocytic basic protein; MOG, myelin/oligodendrocyte glycoprotein;
MBP, myelin basic protein; P2, myelin protein 2; OSP, olygodendrocyte-specific Protein;
PLP, proteolipid protein; AB, amyloid β.

Antigen CNS1 CNS2 CNS3

IgM_Beta Amyloid
IgM_Amyloid beta 1-12
IgM_Amyloid beta 1-23
IgM_Amyloid beta 10-20
IgM_Amyloid beta 12-28
IgG_Amyloid beta 17-40
IgM_Amyloid beta 1-42
IgM_AB 1-40
IgG_beta Crystallin
IgM_bovineMBP
IgM_CNP 1-20
IgM_CNP 16-35
IgM_CNP 61-80
IgM_CNP 76-95
IgM_CNP 91-110
IgM_CNP 121-140
IgM_CNP 181-199
IgM_CNP 195-214
IgM_CNP 240-259
IgM_CNP 271-290
IgM_CNP 286-305
IgM_CNP 301-320
IgM_CNP 346-365
IgM_CNP 361-380
IgM_CNP 376-395
IgM_CNP 391-410
IgM_CNP 406-421
IgM_Neurofilament 68kDa
IgM_gpMBP
IgM_bovineMBP
IgM_mMBP
IgM_MBP 1-20
IgM_MBP 11-30
IgM_MBP 41-60
IgM_MBP 51-70
IgM_MBP 71-92
IgM_MBP 84-94
IgM_MBP 89-101
IgM_MBP 104-123
IgM_MBP 138-147
IgM_MBP 155-178
IgM_MOBP 61-80
IgM_MOBP 151-170
IgM_MOBP 166-185
IgM_MOG 31-50
IgM_MOG 61-80
IgM_MOG 106-125
IgM_MOG 196-215
IgM_MOG 211-230
IgM_MOG 76-95
IgM_MOG 91-110
IgM_OSP 1-20
IgM_OSP 31-50
IgM_OSP 61-80
IgM_OSP 121-140
IgM_OSP 136-155
IgM_OSP 76-95
IgM_P2 1-20
IgM_P2 31-50
IgM_P2 46-65
IgM_P2 61-80
IgM_P2 76-95
IgM_PLP 1-19
IgM_PLP 10-29
IgM_PLP 40-59
IgG_PLP 80-99
IgM_PLP 137-150
IgM_PLP 150-163
IgM_PLP 161-180
IgM_PLP 178-191
IgM_PLP 180-199
IgM_PLP 190-209
IgM_PLP 215-232
IgM_PLP 220-249
IgM_PLP 248-259
IgM_PLP 250-269
IgG_RBP
IgM_Secreted APPalpha
IgM_SOD

Antigen CNS1 CNS2 CNS3

IgG_CNP 1-20
IgG_CNP 406-421
IgG_GFAP
IgG_bovineMBP
IgG_huMBP
IgG_MBP 31-50
IgG_MBP 113-132
IgG_PLP 65-84
IgG_MOBP 16-35
IgG_MOG 16-35
IgG_MOG 46-65
IgG_MOG 151-170
IgG_OSP 1-20
IgG_OSP 61-80
IgG_OSP 121-140
IgG_P2 1-20
IgG_P2 31-50
IgG_P2 76-95
IgG_PLP 1-19
IgG_PLP 40-59
IgG_PLP 65-84
IgG_PLP 137-150
IgG_PLP 151-173
IgG_PLP 178-191
IgG_PLP 215-232

IgM IgG



Table S7. Reactivity to CNS in RRMS (CNS1), PPMS (CNS2) and SPMS (CNS3)

Antibody reactivity to CNS antigens is shown as a black square, with a white arrow
indicating whether it is up- or down-regulated relative to HC (for RRMS and PPMS) or
RRMS (for SPMS). CNP, 2',3'-cyclic nucleotide 3'-phosphodiesterase; MOBP, myelin-
associated oligodendrocytic basic protein; MOG, myelin/oligodendrocyte glycoprotein;
MBP, myelin basic protein; P2, myelin protein 2; OSP, olygodendrocyte-specific protein;
PLP, proteolipid protein; AB, amyloid β.

Antigen CNS1 CNS2 CNS3

IgM_Beta Amyloid
IgM_Amyloid beta 1-12
IgM_Amyloid beta 1-23
IgM_Amyloid beta 10-20
IgM_Amyloid beta 12-28
IgG_Amyloid beta 17-40
IgM_Amyloid beta 1-42
IgM_AB 1-40
IgG_beta Crystallin
IgM_bovineMBP
IgM_CNP 1-20
IgM_CNP 16-35
IgM_CNP 61-80
IgM_CNP 76-95
IgM_CNP 91-110
IgM_CNP 121-140
IgM_CNP 181-199
IgM_CNP 195-214
IgM_CNP 240-259
IgM_CNP 271-290
IgM_CNP 286-305
IgM_CNP 301-320
IgM_CNP 346-365
IgM_CNP 361-380
IgM_CNP 376-395
IgM_CNP 391-410
IgM_CNP 406-421
IgM_Neurofilament 68kDa
IgM_gpMBP
IgM_bovineMBP
IgM_mMBP
IgM_MBP 1-20
IgM_MBP 11-30
IgM_MBP 41-60
IgM_MBP 51-70
IgM_MBP 71-92
IgM_MBP 84-94
IgM_MBP 89-101
IgM_MBP 104-123
IgM_MBP 138-147
IgM_MBP 155-178
IgM_MOBP 61-80
IgM_MOBP 151-170
IgM_MOBP 166-185
IgM_MOG 31-50
IgM_MOG 61-80
IgM_MOG 106-125
IgM_MOG 196-215
IgM_MOG 211-230
IgM_MOG 76-95
IgM_MOG 91-110
IgM_OSP 1-20
IgM_OSP 31-50
IgM_OSP 61-80
IgM_OSP 121-140
IgM_OSP 136-155
IgM_OSP 76-95
IgM_P2 1-20
IgM_P2 31-50
IgM_P2 46-65
IgM_P2 61-80
IgM_P2 76-95
IgM_PLP 1-19
IgM_PLP 10-29
IgM_PLP 40-59
IgG_PLP 80-99
IgM_PLP 137-150
IgM_PLP 150-163
IgM_PLP 161-180
IgM_PLP 178-191
IgM_PLP 180-199
IgM_PLP 190-209
IgM_PLP 215-232
IgM_PLP 220-249
IgM_PLP 248-259
IgM_PLP 250-269
IgG_RBP
IgM_Secreted APPalpha
IgM_SOD

Antigen CNS1 CNS2 CNS3

IgG_CNP 1-20
IgG_CNP 406-421
IgG_GFAP
IgG_bovineMBP
IgG_huMBP
IgG_MBP 31-50
IgG_MBP 113-132
IgG_PLP 65-84
IgG_MOBP 16-35
IgG_MOG 16-35
IgG_MOG 46-65
IgG_MOG 151-170
IgG_OSP 1-20
IgG_OSP 61-80
IgG_OSP 121-140
IgG_P2 1-20
IgG_P2 31-50
IgG_P2 76-95
IgG_PLP 1-19
IgG_PLP 40-59
IgG_PLP 65-84
IgG_PLP 137-150
IgG_PLP 151-173
IgG_PLP 178-191
IgG_PLP 215-232

IgM IgG
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Fig. S1. Performance of antigen microarrays. (A) Mean IgG and IgM reactivity to CNS, HSP or lipid antigens in RRMS and HC serum samples. Results are presented
as mean � SEM. *, P � 0.05; **, P � 0.01; and ***, P � 0.001 (2-way ANOVA) when compared to HC samples tested at the same dilution. (B) IgG reactivity to
PLP261–277 of RRMS sera at a 1:10 dilution preincubated with different concentrations of PLP261–277 or HSP601–20. **, P � 0.01 and ***, P � 0.001 compared to
samples preincubated with no competitor.
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Fig. S2. Administration of oxidized cholesterol derivatives worsens EAE. (A) EAE was induced in C57BL/6 mice with MOG35–55, and oxChol was administered
at days 0, 4, 7, and 10 after EAE induction with or without AIQ. The course of EAE in these mice is shown as the mean EAE score � SEM. Mice that received oxChol
had a worsening in their EAE score (P � 0.0001) that was abrogated with AIQ (P � 0.0001). (B) Quantification of the cellular infiltrate, demyelination, and axonal
loss on the spinal cord of MOG35–55, MOG35–55 � oxChol, or MOG35–55 � oxChol � AIQ mice. Each column represents the mean � SEM resulting from the analysis
of at least 8 sections.
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HSP

Table S1. Antigens used
Group Antigen Source

27 kDa Heat Shock Protein Stressgen
32 kDa Heat Shock Protein Stressgen
40 kDa Heat Shock Protein Stressgen
47 kDa Heat Shock Protein Stressgen
60 kDa Heat Shock Protein Stressgen
60 kDa Heat Shock Protein peptide aa 106–125 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 1–20 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 121–140 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 136–155 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 151–170 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 16–35 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 166–185 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 181–199 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 195–214 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 210–229 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 225–244 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 240–259 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 255–275 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 271–290 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 286–305 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 301–320 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 31–50 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 316–335 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 331–350 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 346–365 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 361–380 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 376–395 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 391–410 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 406–425 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 421–440 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 436–455 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 451–470 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 466–485 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 46–65 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 481–500 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 496–515 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 511–530 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 526–545 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 541–560 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 556–573 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 61–80 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 76–95 Biopolymers Facility / Harvard Medical School
60 kDa Heat Shock Protein peptide aa 91–110 Biopolymers Facility / Harvard Medical School
65 kDa Heat Shock Protein    M. tuberculosis Stressgen
70 kDa Heat Shock Protein Stressgen
70 kDa Heat Shock Protein peptide aa 106–125 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 1–20 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 121–140 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 136–155 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 151–170 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 16–35 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 166–185 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 181–199 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 195–214 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 210–229 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 225–244 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 240–259 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 255–275 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 271–290 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 286–305 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 301–320 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 31–50 Biopolymers Facility / Harvard Medical School



CNS

ADAM-10

70 kDa Heat Shock Protein peptide aa 316–335 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 331–350 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 346–365 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 361–380 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 376–395 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 391–410 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 406–425 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 421–440 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 436–455 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 451–470 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 466–485 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 46–65 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 481–500 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 496–515 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 511–530 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 526–545 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 541–560 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 556–575 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 571–590 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 586–605 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 601–620 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 616–635 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 61–80 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 631–640 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 76–95 Biopolymers Facility / Harvard Medical School
70 kDa Heat Shock Protein peptide aa 91–110 Biopolymers Facility / Harvard Medical School
71 kDa Heat Shock Protein    M. tuberculosis Biopolymers Facility / Harvard Medical School
90 kDa Heat Shock Protein Stressgen
GroEL Stressgen
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa106-125 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa1-20 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa121-140 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa136-155 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa151-170 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa16-35 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa166-185 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa181-200 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa196-215 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa211-230 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa226-245 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa241-260 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa256-275 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa271-290 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa286-305 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa301-320 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa31-50 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa316-335 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa331-350 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa346-365 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa361-380 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa376-395 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa391-410 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa406-421 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa46-65 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa61-80 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa76-95 Biopolymers Facility / Harvard Medical School
2',3'-cyclic nucleotide 3'-phosphodiesterase peptide aa91-110 Biopolymers Facility / Harvard Medical School
Acetyl Cholinesterase Sigma Aldrich

Sigma Aldrich
alpha-Cristallin Stressgen
beta-Cristallin Sigma Aldrich
bovine Myelin Basic Protein Sigma Aldrich
Brain Extract I Sigma Aldrich
Brain Extract II Sigma Aldrich



Brain Extract III Sigma Aldrich
Glial Filament Acidic Protein Research Diagnostic
guinea pig Myelin Basic Protein Sigma Aldrich
human Myelin Basic Protein Sigma Aldrich
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 106-125 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 1-20 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 121-140 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 136-155 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 151-170 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 16-35 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 166-185 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 181-200 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 31-50 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 46-65 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 61-80 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 76-95 Biopolymers Facility / Harvard Medical School
Myelin-Associated Oligodendrocytic Basic Protein peptide aa 91-110 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 106-125 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 1-20 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 121-140 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 136-155 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 151-170 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 16-35 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 166-185 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 181-200 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 196-215 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 211-230 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 226-247 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 31-50 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 35-55 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 46-65 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 61-80 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 76-95 Biopolymers Facility / Harvard Medical School
Myelin/oligodendrocyte glycoprotein peptide aa 91-110 Biopolymers Facility / Harvard Medical School
murine Myelin Basic Protein Sigma Aldrich
Myelin Associated Glycoprotein Sigma Aldrich
Myelin Basic Protein peptide aa 104-123 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 11-30 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 113-132 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 1-20 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 121-138 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 124-142 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 138-147 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 141-161 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 143-168 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 155-178 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 26-35 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 31-50 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 41-60 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 51-70 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 61-80 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 71-92 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 84-94 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 89-101 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 173-186 Biopolymers Facility / Harvard Medical School
Myelin Basic Protein peptide aa 93-112 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 106-125 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 1-20 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 121-132 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 16-35 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 31-50 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 46-65 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 61-80 Biopolymers Facility / Harvard Medical School
Myelin Protein 2 peptide aa 76-95 Biopolymers Facility / Harvard Medical School



NOGO

Myelin Protein 2 peptide aa 91-110 Biopolymers Facility / Harvard Medical School
Neurofilament 160kd Chemicon
Neurofilament 200kd Chemicon
Neurofilament 68kd Chemicon
Neuronal Enolase Calbiochem
Nicastrin GeneTex
NMDA receptor Novus Biologicals

Sigma Aldrich
Olygodendrocyte-Specific Protein peptide aa 106–125 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 1–20 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 121–140 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 136–155 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 151–170 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 16–35 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 166–185 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 181–199 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 195–217 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 31–50 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 46–65 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 61–80 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 76–95 Biopolymers Facility / Harvard Medical School
Olygodendrocyte-Specific Protein peptide aa 91–110 Biopolymers Facility / Harvard Medical School
Proteolipid Protein Abnova
Proteolipid Protein peptide aa  100-119 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  10-29 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  110-129 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  1-19 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  125-141 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  137-150 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  137-154 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  150-163 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  151-173 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  158-166 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  161-180 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  178-191 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  180-199 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  190-209 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  20-39 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  205-220 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  215-232 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  220-239 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  220-249 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  248-259 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  250-269 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  265-277 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  35-50 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  40-59 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  50-69 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  65-84 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  80-99 Biopolymers Facility / Harvard Medical School
Proteolipid Protein peptide aa  91-110 Biopolymers Facility / Harvard Medical School
Retinol Binding Protein Sigma Aldrich
S100beta protein Assay Designs
Super Oxide Dismutase Sigma Aldrich
Synuclein, beta Sigma Aldrich
Synuclein, gamma Sigma Aldrich
Amydgala ProSci Inc.

Tissue Amydgala AD ProSci Inc.
Brain lysate ProSci Inc.
Brain Tissue Membrane ProSci Inc.
Cerebellar pedunculus ProSci Inc.
Cerebral meninges ProSci Inc.
Corpus Callosum ProSci Inc.
Corpus Callosum AD ProSci Inc.



Insula

(±)9-HODE

9(S)-HODE

Diencephalon ProSci Inc.
Fetal brain ProSci Inc.
Frontal lobe ProSci Inc.
Frontal lobe AD ProSci Inc.
Hippocampus ProSci Inc.
Hippocampus AD ProSci Inc.

ProSci Inc.
Occipital lobe ProSci Inc.
Occipital lobe AD ProSci Inc.
Olfactory region ProSci Inc.
Optic Nerve ProSci Inc.
Parietal lobe ProSci Inc.
Parietal lobe AD ProSci Inc.
Pons ProSci Inc.
Pons AD ProSci Inc.
Postcentral gyrus ProSci Inc.
Postcentral gyrus AD ProSci Inc.
Precentral gyrus ProSci Inc.
Precentral gyrus AD ProSci Inc.
Spinal cord ProSci Inc.
Temporal lobe ProSci Inc.
Temporal lobe AD ProSci Inc.
Thalamus ProSci Inc.
Thalamus AD ProSci Inc.
Amyloid beta Sigma Aldrich

AD related Amyloid beta  10-20 Sigma Aldrich
Amyloid beta  1-12 Sigma Aldrich
Amyloid beta  12-28 Sigma Aldrich
Amyloid beta  1-23 Sigma Aldrich
Amyloid beta  1-38 Sigma Aldrich
Amyloid beta  17-40 Sigma Aldrich
Amyloid beta  25-35 Sigma Aldrich
Amyloid beta 34-42 Sigma Aldrich
Amyloid bri protein precursor 227 Sigma Aldrich
Amyloid DAN Protein Fragment 1-34 Sigma Aldrich
Amyloid Precursor Protein Sigma Aldrich
Amyloid protein no AB component Sigma Aldrich
Secreted amyloid precursor protein (SAP) beta Sigma Aldrich
Tau isoform variant 0N3R Sigma Aldrich
Tau isoform variant 1N3R Sigma Aldrich
Tau isoform variant 0N4R Sigma Aldrich
Tau isoform variant 2N3R Sigma Aldrich
Tau phospho Ser412 Sigma Aldrich
Tau phospho Ser441 Sigma Aldrich
Tau phospho Thr181 Sigma Aldrich
Tau Protein human EMD Biosciences

Cayman Chemical
Lipids 1 Palmitoyl-2-(5'oxo-Valeroyl)-sn-Glycero-3-Phosphocholine Avanti Polar Lipids

15a-hydroxycholestene Avanti Polar Lipids
15-ketocholestane Avanti Polar Lipids
15-ketocholestene Avanti Polar Lipids
1-Palmitoil-2-(9'oxo-Nonanoyl)-sn-Glycero-3-Phosphocholine Avanti Polar Lipids
1-Palmitoil-2-Azelaoyl-sn-Glycero-3-Phosphocholine Avanti Polar Lipids
1-Palmitoil-2-Glutaroyl-sn-Glycero-3-Phosphocholine Avanti Polar Lipids
5 α-cholestane-3 β,15 α-diol Avanti Polar Lipids

Cayman Chemical
Asialoganglioside-GM1 Sigma Aldrich
Asialoganglioside-GM2 Sigma Aldrich
Brain ceramides Avanti Polar Lipids
Brain D-erythrosphingosine Avanti Polar Lipids
Brain lysophosphatidylethanolamine Avanti Polar Lipids
Brain L-α-lysophosphatidylserine Avanti Polar Lipids
Brain L-α-phosphatidylcholine Avanti Polar Lipids
Brain L-α-phosphatidyl-ethanolamine Avanti Polar Lipids



HDL

LDL

Brain L-α-phosphatidylserine Avanti Polar Lipids
Brain polar lipid extract Avanti Polar Lipids
Brain sphingomyelin Avanti Polar Lipids
Brain sulfatide Avanti Polar Lipids
Brain total lipid extract Avanti Polar Lipids
Cardiolipin Sigma Aldrich
Ceramide Sigma Aldrich
Ceramide 1-phosphate Sigma Aldrich
Cholesterol Sigma Aldrich
Disialogaglioside-GD1B Sigma Aldrich
Disialogaglioside-GD2 Sigma Aldrich
Disialoganglioside GD1a Sigma Aldrich
Disialoganglioside GD3 HyTest
Fucosyl-GM1 Calbiochem
Galactocerebrosides Sigma Aldrich
Ganglioside Mixture Sigma Aldrich
Ganglioside-GM4 Calbiochem
Gangliotetraosylceramide asialo-GM1 Avanti Polar Lipids

Sigma Aldrich
Hexacosanoic acid (26) Sigma Aldrich
Hydroxy fatty acid ceramide Sigma Aldrich
Isoprostane F2  I Cayman Chemical
Lactocerebrosides Sigma Aldrich
Lactosylceramide Calbiochem

Sigma Aldrich
Lipid A, diphosphoryl from Salmonella enterica Sigma Aldrich
Lipopolysaccharides from Escherichia coli Sigma Aldrich
Lipopolysaccharides from Pseudomona aeruginosa Sigma Aldrich
Lipopolysaccharides from Salmonella enterica Sigma Aldrich
Lyso-GM1 Calbiochem
Monosialoganglioside GM1 Sigma Aldrich
Monosialoganglioside GM2 Sigma Aldrich
Monosialoganglioside GM3 Meridian
N-Hexanoyl-D-sphingosin Sigma Aldrich
Non-hydroxy fatty acid ceramide Sigma Aldrich
Phosphatidylinositol-4 phosphate Sigma Aldrich
Squalene Sigma Aldrich
Sulfatides Sigma Aldrich
Tetracosanoic acid (24) Sigma Aldrich
Tetrasialoganglioside-GQ1B Calbiochem
TNPAL Galactocerebroside Sigma Aldrich
Total brain gangliosides Avanti Polar Lipids
Total cerebroside Avanti Polar Lipids
Trisialoganglioside GT1a HyTest
Trisialoganglioside-GT1B Sigma Aldrich



#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Table S4. Antigens discriminating RRMS and HC

Antigen
IgG_MBP 31-50
IgG_HSP70 481-500
IgG_PLP 65-84
IgG_GFAP
IgM_HSP70 511-530
IgM_MBP 41-60
IgM_HSP60 286-305
IgM_HSP60 496-515
IgM_HSP70 151-170
IgM_HSP60 526-545
IgM_MBP 84-94
IgM_OSP 61-80
IgM_HSP70 31-50
IgM_CNP 286-305
IgM_HSP60 255-275
IgM_HSP60 106-125
IgM_OSP 31-50
IgM_P2 61-80
IgM_MBP 11-30
IgM_HSP60 376-395
IgM_HSP70 286-305
IgM_HSP60 136-155
IgM_HSP70 136-155
IgM_P2 46-65
IgM_OSP 136-155
IgM_P2 1-20
IgM_MOG 91-110
IgM_HSP60 361-380
IgM_HSP70 451-470
IgM_HSP70 210-229
IgM_HSP60 240-259
IgM_HSP60 271-290
IgM_OSP 76-95
IgM_PLP 178-191
IgM_CNP 271-290
IgM_P2 76-95
IgM_HSP70 631-640
IgM_PLP 248-259
IgM_HSP60 195-214
IgM_CNP 61-80
IgM_MOG 196-215
IgM_HSP60 46-65
IgM_HSP70 195-214
IgM_HSP70 436-455
IgM_HSP60 166-185
IgM_MBP 104-123
IgM_MBP 71-92
IgM_PLP 180-199
IgM_HSP70 255-275
IgM_MOBP 166-185



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

HSP27
HSP32
HSP40
HSP47
HSP60
HSP70
HSP71
HSP90

IgM_CNP 240-259
IgM_HSP60 16-35
IgM_HSP60 301-320
IgM_MOBP 151-170
IgM_CNP 91-110
IgM_HSP70 106-125
IgM_CNP 406-421
IgM_HSP60 421-40
IgM_HSP60 61-80
IgM_AB10-20
IgM_HSP60 511-530
IgM_LACTOCEREBROSIDE
IgM_HSP70 406-425
IgM_MOG 76-95
IgM_HSP70 316-335
IgM_HSP60 225-244
IgM_HSP60 76-95
IgM_MOG 106-125
IgM_HSP70 466-485
IgM_CNP 1-21
IgM_HSP70 166-185
IgM_HSP70 121-140
IgM_AB1-42
IgM_MBP 89-101
IgM_CNP 301-320
IgM_HSP70 1-20
IgM_MBP 51-70
IgM_HSP70 496-515
IgM_CNP 16-35
IgM_CNP 76-95
IgM_PLP 10-29
IgM_PLP 190-209
IgM_HSP60 346-365
IgM_HSP60 151-170
IgM_HSP70 376-395
IgM_bovineMBP
IgM_HSP70 556-575
IgM_CNP 391-410
IgM_MOG 211-230
IgM_PLP 220-249
IgM_HSP70 616-635
IgM_AB1-12
IgM_HSP60 556-573
IgM_PLP 250-269

Abbreviations:
27 kDa Heat Shock Protein
32 kDa Heat Shock Protein
40 kDa Heat Shock Protein
47 kDa Heat Shock Protein
60 kDa Heat Shock Protein
70 kDa Heat Shock Protein
71 kDa Heat Shock Protein    M. tuberculosis
90 kDa Heat Shock Protein



CNP
MOBP
MOG
MBP
P2
OSP
PLP
AB

2',3'-cyclic nucleotide 3'-phosphodiesterase 
Myelin-Associated Oligodendrocytic Basic Protein
Myelin/oligodendrocyte glycoprotein
Myelin Basic Protein 
Myelin Protein 2 
Olygodendrocyte-Specific Protein 
Proteolipid Protein 
Amyloid beta 



#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

HSP27
HSP32
HSP40
HSP47
HSP60
HSP70
HSP71
HSP90
CNP

Table S5. Antigens discriminating PPMS and HC

Antigen
IgM_PLP 215-232
IgG_PLP 215-232
IgM_mMBP
IgG_HSP70 195-214
IgM_smLPS
IgM_HSP70 210-229
IgM_Chondritin 4-Sulfate
IgG_HSP70 166-185
IgG_bovineMBP
IgM_bovineMBP
IgG_PLP 137-150
IgG_MOG 46-65
IgG_CNP 406-421
IgG_P2 31-50
IgG_CNP 1-20
IgG_MOG 16-35
IgG_P2 76-95
IgM_Neurofilament 68kDa
IgM_Beta Amyloid
IgG_HSP70 466-485
IgM_AB 1-40
IgM_PLP 161-180
IgM_PLP 40-59
IgM_PLP 137-150
IgG_HSP60 76-95
IgG_MOG 151-170
IgG_P2 1-20
IgG_OSP 61-80
IgM_Secreted APPalpha
IgG_PLP 178-191
IgM_gpMBP
IgG_HSP70 16-35
IgM_MBP 104-123
IgM_SOD
IgM_CNP 1-20
IgM_ecLPS
IgG_HSP70 121-140
IgM_MOBP 61-80
IgG_OSP 1-20

Abbreviations:
27 kDa Heat Shock Protein
32 kDa Heat Shock Protein
40 kDa Heat Shock Protein
47 kDa Heat Shock Protein
60 kDa Heat Shock Protein
70 kDa Heat Shock Protein
71 kDa Heat Shock Protein    M. tuberculosis
90 kDa Heat Shock Protein
2',3'-cyclic nucleotide 3'-phosphodiesterase 



MOBP
MOG
MBP
P2
OSP
PLP
AB

Myelin-Associated Oligodendrocytic Basic Protein
Myelin/oligodendrocyte glycoprotein
Myelin Basic Protein 
Myelin Protein 2 
Olygodendrocyte-Specific Protein 
Proteolipid Protein 
Amyloid beta 



#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Table S8. Antigens discriminating RRMS and SPMS

Antigen
IgM_MOG 61-80
IgM_HSP60 376-395
IgM_MOG 31-50
IgM_CNP 361-380
IgM_Amyloid beta 1-23
IgM_CNP 346-365
IgM_HSP60 496-515
IgM_OSP 1-20
IgM_HSP60 511-530
IgM_OSP 61-80
IgM_HSP60 286-305
IgM_CNP 240-259
IgM_HSP70 601-620
IgM_HSP60 210-229
IgM_HSP60 451-470
IgM_MOBP 166-185
IgM_HSP60 166-185
IgM_MBP 138-147
IgM_CNP 195-214
IgM_MBP 1-20
IgM_HSP60 526-545
IgM_P2 1-20
IgM_HSP70 286-305
IgM_MBP 155-178
IgM_P2 46-65
IgM_HSP60 195-214
IgM_P2 31-50
IgM_HSP60 271-290
IgM_HSP60 136-155
IgM_CNP 286-305
IgM_HSP70 210-229
IgM_HSP70 136-155
IgM_PLP 150-163
IgM_HSP70 166-185
IgM_HSP60 255-275
IgM_HSP60 16-35
IgM_bovineMBP
IgM_CNP 181-199
IgM_CNP 121-140
IgM_Asialoganglioside-GM2
IgM_Amyloid beta 1-12
IgM_OSP 121-140
IgM_Secreted APPbeta
IgM_Cardiolipin
IgM_HSP70 406-425
IgG_HSP60 361-380
IgG_Amyloid beta 17-40
IgG_Cholesterol
IgG_Amyloid beta 1-42
IgG_PLP 80-99



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

HSP27
HSP32
HSP40
HSP47
HSP60
HSP70
HSP71
HSP90
CNP
MOBP
MOG
MBP
P2
OSP
PLP
AB

IgG_PLP 65-84
IgG_PLP 40-59
IgG_PLP 1-19
IgM_PLP 1-19
IgG_PLP 151-173
IgG_HSP70 421-440
IgG_huMBP
IgG_MOBP 16-35
IgG_CNP 16-35
IgG_RBP
IgG_HSP70 331-350
IgG_OSP 121-140
IgG_MBP 113-132
IgG_beta Crystallin
IgG_CNP 240-259
IgG_PLP 178-191

Abbreviations:
27 kDa Heat Shock Protein
32 kDa Heat Shock Protein
40 kDa Heat Shock Protein
47 kDa Heat Shock Protein
60 kDa Heat Shock Protein
70 kDa Heat Shock Protein
71 kDa Heat Shock Protein    M. tuberculosis
90 kDa Heat Shock Protein
2',3'-cyclic nucleotide 3'-phosphodiesterase 
Myelin-Associated Oligodendrocytic Basic Protein
Myelin/oligodendrocyte glycoprotein
Myelin Basic Protein 
Myelin Protein 2 
Olygodendrocyte-Specific Protein 
Proteolipid Protein 
Amyloid beta 



#
1
2
3
4
5
6
7
8
9
10
11
12
13
14

HSP27
HSP32
HSP40
HSP47
HSP60
HSP70
HSP71
HSP90
CNP
MOBP
MOG
MBP
P2
OSP
PLP
AB

Table S9. Antigens discriminating lesion pattern I and II

Antigen
IgG_15-ketocholestane
IgG_15-hydroxycholestene
IgG_Ganglioside-GM4
IgG_15-ketocholestene
IgG_Tetrasialoganglioside-GQ1B
IgG_Brain L-α-lysophosphatidylserine
IgG_Lactosylceramide
IgM_160 kDa. neurofilament
IgG_HSP60 240-259
IgG_OSP 166-185
IgG_MOG 196-215
IgG_OSP 61-80
IgG_OSP 1-20
IgG_PLP 215-232

Abbreviations:
27 kDa Heat Shock Protein
32 kDa Heat Shock Protein
40 kDa Heat Shock Protein
47 kDa Heat Shock Protein
60 kDa Heat Shock Protein
70 kDa Heat Shock Protein
71 kDa Heat Shock Protein    M. tuberculosis
90 kDa Heat Shock Protein
2',3'-cyclic nucleotide 3'-phosphodiesterase 
Myelin-Associated Oligodendrocytic Basic Protein
Myelin/oligodendrocyte glycoprotein
Myelin Basic Protein 
Myelin Protein 2 
Olygodendrocyte-Specific Protein 
Proteolipid Protein 
Amyloid beta 
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