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B Cells Play A Role in MS Pathology via Multiple Potential

Mechanisms g
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MS CSF PLASMA BLAST REPERTOIRES DISPLAY A UNIQUE
DISEASE-SPECIFIC BIAS FOR RECOMBINED VH4 Ig GERMLINE
SEGMENTS
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Table S1. Clinical, MRI and CSF Features of MS Patients used for CSF monoclonal recombinant antibody production®

White Disease Duration
Matter CSF IgG PLP1* at Lumbar
Patient Age Sex Diagnosis Lesions Cells/ul Index OCBs rAbsP Puncture
MS03-1° 25 F  Relapsing-remitting MS 5 0 1.4 6 6 months
MS04-2 26 F  Relapsing-progressive MS 36 0 1.7 5 MS#30 6 months
MS#11
MS05-3 30 F  Relapsing-remitting MS 4 18 1.7 21 14 months
ONO7-7°¢ 18 F  Relapsing-remitting MS 11 26 1.33 16 ON#34 2 months
ON#49
MS02-19 49 F  Primary-progressive MS multiple 10 1.2 6 3 years

Time of Lumbar
Puncture from
Onset of Last
Exacerbation

2 months
1 month

2 months
2 months

Not applicable

2 Patients were not receiving immunomodulatory therapy at the time of lumbar puncture.

® Patient-derived rAbs from CSF plasmablast clones demonstrated to bind myelin and/or PLP1-transfected cells.

® CSF was collected and analyzed following their first clinical event. Patients subsequently developed relapsing-remitting MS

within a 6-18 month period.




Patterns of CNS Cell and Tissue Immunoreactivity

Pattern 1 — Neuron and Astrocyte Reactive
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Pattern 2 — Myelin-reactive Abs

Optic nerve

Cerebellum
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. and Live Differentiated Rat CG4
Blauth et al. (2015). Acta Neuropathologica OGs

130:765




Models to Address Mechanisms of Pathology

MS rAbs

20 ug/ml rAb +20% HC Mallon et al., 2002 20 ug/mi rAb + 20% HC
PLP-eGFP mouse

Ex Vivo Cerebellar
Slice Cultures

Intracerebral and Spinal Cord
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* Demyelination
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PLP-eGFP mouse labels oligodendrocytes and myelinated processes



Antibody Pathology: Multiple
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Intracerebral injection
MS rAb + HC

Owens et al, (2023) J Clin Invest, 133(19):

eGFP

eGFP

eGFP

D. Area of OG loss

Area Oligodendrocyte Cell Loss

5x105 =
4x10% =

3x10° =

(um?)

N
X
—
o
o
1

1x10° =

MS#30 + HC

ek

2B4

ns

ok

1 |
IC#2 MS#30 ON#34 -HC

o

£ . A
2

z == =
S 400 A = A
3

8 2004 v

'§ vE=S

] 0

2B4 MS#30 ON#34



MS#30 ON#34 ON#49

MS rAbs bind to
the surface of
PLP1-transfected
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MS rAbs Do Not Bind Myelin or Mediate Demyelination in PLP1 Null
Mice
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PLP1 Epitopes Appear Post-Translational

DAPI/MS#30/PLP1 DAPI/ON#34/PLP1

Fraction Positive Cells

Fraction of PLP1 positive cells stained by MS rAbs
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PLP1Antigen Recognition requires both Intracellular N-terminal
Cysteines and Extracellular Disulfide Domains
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Fraction Bound
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15 Table 1. Differential binding affinity of myelin-specific rAbs
to PLP1-transfected cells and purified myelin
" PLP1-specific MS rAb Transfected Myelin p value
o CHOK1 Cells
MS#30 17 £ 16 nM 22+15nM 0.823
B T — — —
0 0 2w ON#34 80 + 2 nM 13+2nM <0.001
ugr.
ON#49 198 = 17 nM 49 + 14 nM <0.001
MS#11 358 + 88 47 + 16 nM 0.023

Values represent the average apparent binding affinity of myelin-specific
MS rAbs to PLP1-expressing cells (CHOK1) or purified myelin. Values were

obtained from 3 - 5 independent assays per antibody and statistical
comparisons made using Welch's t-test.



Sulfatide Enhances Binding of MS rAbs to PLP1-expressing Cells

transfect CHOk1 cells with CGT and CST

transfect cells with PLP1
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Cholesterol Affects Binding of MS rAbs to PLP1-expressing Cells

X RPMI BMCD Cholesterol Rationale - PLP1 organized into lipid membrane domains
. IS necessary for antigen recognition. Depletion or addition
of cholesterol, an important structural component of
membrane rafts and enriched in myelin will modulate MS
rAb binding to PLP1.
B-methyclyclodextrin (BCMD): Depletes cholesterol
Cholesterol (CHOL): Cholesterol supplementation
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Working Hypothesis

Antibodies Differentially Recognize PLP1-Enriched Domains

* PLP1is atetraspanin, molecules involved in molecular organization
* Cholesterol

* Glycolipids

* Unknown surface protein partners
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MS & IC rAb Binding to PLP1/PLP1BIinding Partner
Expressing Cells
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MS02-19 CSF
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PLP1C Binding in CU MS Patient Cohort

PLP1 PLP1/BP BP
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CSF Binding Assays - CU Cohort
I I o I K i

Neurologic CTLs  n = 0% >0.052  NeurologicCTLS  n=80 3:7%
MS/CIS 101 — MS/CIS n=101 81 80.2 %
-W
Sensitivity [95% Cl] Specificity [95% Cl]
Neurologic CTLs n =80 1.3% >0.106 e PLP1:52.5%[42.8 - 61.9] e PLP1:100% [95.3 - 100]
MS/CIS =100 72 72.0% e PLP1/IBP:72.0% [62.5 - e PLP1/BP:98.8% [93.2 -99.9]

CSF Source Bp % Pos. 79.9] e BP: 97.4%[91.0 - 99.5]
e BP:34.4%[25.7-44.1]

Neurologic CTLS n=77 26% >0.160
MS CSF Cohorts Positives | % Pos.
MS/CIS n=299 34 34.3%
Single Assay-specific Positives Pediatric MS - Johns Hopkins =12 67%
ASSAY PLP1 | PLP1/IgSF8 SR it SE S
OBOE Patient Trial-Wash U n=108 73 68%
Neurologic CTLS Munich -TUM n=297 In progress

MS/CIS 6 13 2
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