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Supplementary Table 1

HLA-A 1 | HLA-A 2 | HLA-B 1 | HLA-B 2 | HLA-C 1 | HLA-C 2

MS9 02:05 68:01 15:03 50:01 02:10 06:02

MS12 31:01 32:01 40:01 40:01 03:04 03:04

MS20 02:01 02:01 18:01 51:01 07:01 14:02

MS21 01:01 03:01 07:02 58:01 03:02 07:02

MS28 01:01 03:01 07:02 07:02 07:02 07:02

MS30 01:01 24:02 07:02 08:01 07:01 07:02

MS31 01:01 02:01 08:01 13:02 06:02 07:02

MS37 03:01 68:02 15:10 35:01 03:04 04:01

MS39 01:01 03:01 08:01 51:01 07:01 15:02

HLA-DRB1_1| HLA-DRB1_2|HLA-DRB345_1|HLA-DRB345_2| HLA-DQA1_1| HLA-DQA1_2| HLA-DQB1_1|HLA-DQB1_2| HLA-DPA1_1|HLA-DPA1_2| HLA-DPB1_1|HLA-DPB1_2]

MS9 07:01 15:01 4*01:01 5*01:01 01:02 02:01 02:02 06:02 01:03 01:03 03:01 04:01
MS12 01:01 04:04 4*01:03 null 01:01 03:01 03:02 05:01 01:03 02:01 01:01 02:01
MS20 08:01 11:01 3*02:02 null 04:02 05:05 04:02 03:01 01:03 01:03 04:01 04:02
MS21 15:01 13:02 3*01:01 5*01:01 01:02 01:02 06:02 06:09 01:03 01:03 04:01 104:01
MS28 07:01 15:01 4*01:01 5*01:01 01:02 02:01 02:02 06:02 02:01 02:01 01:01 11:01
MS30 03:01 15:01 3*01:01 5*01:01 01:02 05:01 02:01 06:02 01:03 02:01 01:01 15:01
MS31 03:01 15:01 3*01:01 5*01:01 01:02 05:01 02:01 06:02 01:03 01:03 03:01 03:01
MS37 01:01 08:04 null null 01:01 05:01 03:01 05:01 01:03 01:03 02:01 04:02
MS39 03:01 07:01 3*01:01 4*01:03 02:01 05:01 02:01 03:03 01:03 01:03 03:01 06:01

Supplementary Table 1. Genotype of full HLA locus. HLA-DRB1*15:01 (dark red) is the main

risk allele for MS, HLA-DRB1*03:01 (bright red) is a secondary risk allele for MS.



Supplementary Table 2
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Supplementary Table 2. Viral proteins and lysates.



Supplementary Table 3

[Pept Lenath Tuaul ] Antigen Name [Company _ [AA Seavence ]
mﬁmﬁl SDECPGTGPONGTGRaoT 00 00O [GYDGGNNSOYPSASGSSGNT
Sigma Aldrich | TGPGNGLGEKGDTSGPEGSG 20 0.1 20 01 D SQYPSASGSSGNTPTPPNDE
Sigma Aldrich |GEKGDTSGPEGSGGSGPORR 20| 0.1 2001 D! GSSGNTPTPPNDEERESNEE
Sigma Aldrich |GPEGSGGSGPQRRGGDNHGR 20 0.1 20 01 D! TPPNDEERESNEEPPPPYED
Sigma Aldrich [SGPORRGGDNHGRGRGRGRG 20 01 20[ 01 D! |RESNEEPPPPYEDPYHGNGD
Sigma Aldrich |GDNHGRGRGRGRGRGGGRPG 20 01 20] 01 pi | PPPYEDPYWGNGDRESDYQP
Sigma Al 20| 0.1 20] 0.1 D YWGNGDRHSDYQPLGTQODOS
Sigma Aldric| 20] 0.1 20] 0.1 p HSDYQPLGTQDOSLYLGLQH
Sigma Aldric| 20] 0.1 20] 0.1 P GTODQSLYLGLOHDGNDGLP
Sigma Aldric| CI 20] 0.1 18] 0.1 ! | YL.GLOHDGNDGLPPPPYSPR
Sigma Aldrich_|RRPOKRPSCIGCKGTHGGTG 20 0.1 Genscrip STMAPGSTVGTLVANMTSV 2001 p [GNDGLPPPPYSPRDDSSQHT
Sigma Aldrich [SCIGCKGTHGGTGAGAGAGG 20 0.1 Genscrip TEDACTKSYSAFLSGHTSL 2001 p PPYSPRDDSSQHIVEEAGRG
Sigma Aldrich | THGGTGAGAGAGGAGAGGAG 20 01 Genscrip [SGMTSLLLVLLILLTLAGIL 20[ 01 D! | DSSQHTYEEAGRGSMNPVCL
Sigma Aldric| 20] 0.1 Genscripf LVLLILLTLAGILFIIFVRK 20] 0.1 il | LPVIVAPY
Sigma Aldrich |GAGGAGAGGGAGAGGGAGGA 20 0.1 Genscrip TLAGILFITFVRKLVHRMDV 2001 p [MNPVCLPVIVAPYLFWLAAT
Sigma Aldrich |GGGAGAGGGAGGAGGAGGAG 20 0.1 Genscrip IIFVRKLVERMDVWLIALLT 20 01 p [VIVAPYLFWLAATAASCFTA
Sigma Aldrich |GGAGGAGGAGGAGAGGGAGA 20 01 Genscrip [VHRMDVWLIALLIELLLWVL 2001 pi | TGLALSLLLLARVASSYARA
Sigma Aldric| 20] 0.1 Genscrip LLLWVL IIQEFSSTGLCL 20 0.1 D ORKLLTP
Sigma Aldrich |GGGAGAGGGAGGAGGAGAGG 20 0.1 Genscrip KMIQEFSSTGLCLLTONMME 2001 p SSYARAORKLLTPVTVLTAV
Sigma Aldrich |GGAGGAGGAGAGGGAGAGGG 20 0.1 Genscrip STGLCLLTONMMFLGLMCSV. 20 01 p [RKLLTPVTVLTAVVIFFALC
Sigma Aldrich |GAGAGGGAGAGGGAGGAGAG 20 01 Genscrip TONMMFLGLMCSVWTHLGMA 20 01 p TFFAICLT‘WRIEDPPFNSLL
Sigma Aldric| 20] 0.1 Genscrip | GLMC MALEKTLAL 20 0.1 D [ TWRI!

Sigma Aldrich |GGAGAGGGAGGAGGAGAGGG 20 0.1 Gensctip THLGMALEKTLALFSRTPKR 2001 p pmsmmmmcaggen
Sigma Aldrich |GAGGAGGAGAGGGAGAGGGA 20| 0.1 Genscrip EXTLALFSRTPKRTSHRNVC 20 01 D! VLLILAYRRRWRRLTV
Sigma Aldrich |AGAGGGAGAGGGAGGAGAGG 20 01 Genscrip [SRTPKRTSHRNVCLYLMGVE 20[ 01 p ILAYRRRWRRLTVCGGIMF‘L
Sigma Aldric| 20] 0.1 Genscrip 20 0.1 !

Sigma Aldrich |GAGAGGGAGGAGGAGAGGGA 20 0.1 Genscrip [PDANLNRGPNMCREGPTKGM. 2001 p [PLLGAVIVVSMTLLLLAFVL,
Sigma Aldrich |AGGAGGAGAGGGAGAGGAGG 20| 0.1 Genscrip (GPNMCREGPTKGMHTAVQGL. 20 01 p VVSMTLLLLAFVLWLSSPGG
Sigma Aldrich |GAGGGAGAGGAGGAGGAGAG 20 0.1 Genscrip (GPTKGMHTAVQGLKAGCYLL 20 01 pi LLAFVLWLSSPGGLGTLGAA
Sigma Aldric| 20] 0.1 Genscripf TVIIT ‘GRKPRLI 20] 0.1 Pt L .LTLA
Sigma Aldric| 20] 0.1 Genscrip LLRTKFGRKPRLICNVTETG 20] 01 Il LTLAAALALLASLILGTLNL
Sigma Aldrich |AGAGGGAGGAGGAGAGGAGA 20| 0.1 Genscrip RKPRLICNVTFTGLICAFSH 2001 p LGTLNLTTMFLLMLIWTLVV
Sigma Aldrich |GGAGGAGAGGAGAGGAGAGG 20 01 Genscrip ICAFSWFMLSLPLLELGEAG 20 01 p [LirTLVVLLICSSCSSCRLSK
Sigma Aldric 20] 0.1 Genscrip! MLSLPLLFLGEAGSL 20] 0.1 pf KILLARLF
Sigma Aldricl AGGAGAGGAGGAGAGG! 2001 Genscrip szaesncmc'm—:sw;\m 2001 D schsnm RLFLYALALL
Sigma Aldrich GAGGAGAGGAGGAGAG 20| 0.1 Genscrip LGEDCTESLVARYYPGPAAC 2001 p LLARLFLYATALLLIASALT
Sigma Aldric GGAGGAGAGGAGGAGA( 20 01 Genscrip YAWSFSHFMDSLENQUTVTA 20 01 p LASALTAGGSILQTNFKSLS
Sigma Aldric AGGAGGAGAGGGAGGA( 20 01 Genscrip FMDSLKNQUIVTARYFRRVP 20 01 p [GGSTLOTNFKSLSSTEFIPN
Sigma Aldric| \GGAGAGGGAGG 20] 0.1 Genscripf VIVTARYFRRVPSQST 17] 0.1 P! [NFKSLSSTEFTPNLFCMLLL
Sigma Aldrich |GAGGAGAGGGAGGAGAGGAG 20| 0.1 Genscrip |MEHDLERGPPGPRRPPRGPE 2001 p VAGILFILATLTEWGSGNRT
Sigma Aldrich |GGGAGGAGAGGAGGAGAGGA 20 0.1 Genscrip (GPPGPRRPPRGPPLSSSLGL. 20 01 p LATLTEWGSGNRTYGRVEMC
Sigma Aldrich |GAGGAGGAGAGGAGGAGAGG 20 01 Genscrip LLFWLY TVMSDWTGGALLVL 20[ 01 p [GSGNRTYGPVFMCLGGLLTM
Sigma Aldric| 20] 0.1 Genscripf [VMST ML 20] 0.1 ! PVEMCLGGLLTMVAGAVWL
Sigma Aldrich |GAGAGGAGGAGAGGGAGAGG 20 0.1 Genscrip TFRRDLLCPLGALCILLIMT 2001 p ‘GLLTMVAGAVWLTVMSNTL
Sigma Aldrich |GGAGAGGGAGAGGAGAGGGG 20 0.1 Genscrip ILLLMITLLLIALWNLHGQA 20 01 p GAVWLTVMSNTLLSAWILT
Sigma Aldrich |GAGAGGAGAGGGGRGRGGSG 20 01 Genscrip LGIWIYLLEMLWRLGATIWQ 20 01 p RCCRYCCYYCLTLESEERP
Sigma Aldric| 20] 0.1 Genscripf K i F 20] 0.1 ! C

Sigma Aldrich |GRGGSGGRGRGGSGGRGRG 20 0.1 Genscrip ITALYLOONWWTLLVDLLWL 2001 p [MMDPNSTSEDVKETPDRYQV
Sigma Aldrich |RGRGGSGGRGRGGSGGRRG 20 0.1 Genscrip VDLLWLLLFLAILIWHYYHG 20 01 p SEDVKFTPDPYQUPEVQAFD
Sigma Aldrich |GRGRGGSGGRRGRGRERAR( 20 01 Genscrip |LFLATLTWMYYRGQRHSDER 20[ 01 p [PDPYQUPFVQAFDOATRVYQ
Sigma Aldricl 20 01 Genscrip | 20 01 D! [FVOAFDQATRVYQDLGGPSQ
Sigma Aldric| GGSRERARGRGRGRG 20] o1 Genscripf RHSDEHHHDDSLPHPQOATD 20] 0.1 p! | ATRVYQODLGGPSQAPLPCVL
Sigma Aldrich |SRERARGRGRGRGEKRPRSP 20 0.1 Genscrip HDDSLPHPQOATDDSGHESD 20 01 p LGGPSQAPLPCVLWPVLPER
Sigma Aldrich |RGRGRGEKRPRSPSSQSSSS 20 01 Genscrip [POOATDDSGHESDSNSNEGR 20[ 01 p [PLPCVLWPVLPEPLPQGOLT
Sigma Aldrich |KRPR: 20[ 01 Genscrip | 20[ 01 D [PVLPEPLP!

Sigma Aldrich [SOSSSSGSPPRRPPPGRREE 20 0.1 Genscrip NSNEGRHHLLVSGAGDGPPL. 2001 D! [POGOLTAVHVSTAPTGSWES'
Sigma Aldrich |SPPRRPPPGRRPEFHPVGEA 20| 0.1 Genscrip 20 0.1 p YHVSTAPTGSWFSAPQPAPE
Sigma Aldrich |PGRRPFFHPVGEADYFEYHQ 20 01 Genscrip 20[ 01 p [TGSWFSAPQPAPENAYQAYA
Sigma Aldrich [Hp: FEYHOEGGPDGE 20 01 Genscrip 20 01 D! QLEPY
Sigma Aldrich |VFEYHORGGPDGEPDVPPGA 20] o1 Genscripf 20| 0.1 p! | AYOAVAAPQLFPVSDITONQ
Sigma Aldrich |GGPDGEPDVPPGAIEQGRAD 20| 0.1 Genscrip 20 01 p [PQLFPVSDITONQQTNOAGG
Sigma Aldrich | DVPPGATEQGPADDPGEGRS 20 01 Genscrip 20[ 01 p DITQNQOTNQAGGEAPQPGD
Sigma Aldric| GEGPSTGPRGOG 20] 0.1 Genscrip 20 0.1 pt [ TNO. GDNSTVQTA
Sigma Aldrich [PGEGPSTGPRGOGDGGRRKK 20| 0.1 Gensctip 20 0.1 Il [ APQPGDNSTVQTAAAVVEAC
Sigma Aldrich |GPRGOGDGGRRKKGGWFGKH 20| 0.1 Genscrip 2001 p STVQTAAAVVFACPGANQGQ
Sigma Aldrich |GGRRKKGGWFGKHRGQGGSN 20 0.1 Genscrip 20[ 01 pi [AVVFACPGANQGQOLADIGY
Sigma Aldric| I 20] 0.1 Genscripf 20] 0.1 P L PAPVA
Sigma Aldric| GGSNPKFENIAEGLRALL 20] 0.1 Genscrip | SPSDSAGNDGGPPQLTEEVE 20] 0.1 Isl LADIGVPQPAPVAAPARRTR
Sigma Aldrich |KFENIAEGLRALLARSHVER 20| 0.1 Genscrip NDGGPPQLTEEVENKGGDQG 2001 p | OPAPVAAPARRTRKPQOPES
Sigma Aldrich |GLRALLARSHVERTTDEGTW 20 01 Genscrip LTEEVENKGGDQGPPLMTDG 20 01 p meRKPQQPEsLEEcnsE
Sigma Aldric 20] 0.1 Genscripf KGGDQGP! 20] 0.1 pi EIKRYK
Sigma Aldrich | TDEGTWVAGVEVYGGSKTSL 20 0.1 Gensctip PLMTDGGGGHSHDSGHGGGD 20 01 p EECDSELEIKRYKNRVASRK
Sigma Aldrich |AGVFVYGGSKTSLYNLRRGT 20| 0.1 Genscrip (GGHSHDSGHGGGDPHLPTLL. 2001 p [ETKRYKNRVASRKCRAKFKQ
Sigma Aldrich [GSKTSLYNLRRGTALATPQC 20 0.1 Genscrip GHGGGDPHLPTLLLGSSGSG 20 01 p [RVASRKCRAKFKQLLOHYRE
Sigma Aldrich [NLRRGTALATPQCRLTPLSR 20 01 Genscrip HLPTLLLGSSGSGGDDDDPH 20[ 01 p [RAKFKQLLOHYREVARAKSS'
Sigma Aldrich |LATPOCRLTPL 20] 0.1 Genscripf | GSSGSGGDDDDPHGPVQLSY 20] 0.1 D! | LOHYREVAAAKSSENDRLRL
Sigma Aldrich |LTPLSRLPFGMAPGRGPOPG 20| 0.1 Genscrip DDDDPHGRVQLSYYD 15[ 0.1 p [AAAKSSENDRLRLLLKQMCP'
Sigma Aldrich |PFGMAPGPGPQPGPLRESTV 20 0.1 Genscrip [MGSLEMVPMGAGPPSPGGDR 20 01 p [NDRLRLLLKQMCPSLDVDST
Sigma Aldrich |PGPOPGPLRESIVCYFMVFL 20 01 Genscrip PMGAGPPSPGGDPDGYDGGN 20 01 p [LKQMCPSLDVDS TTPRTPDV.
Sigma Aldrich |LRESIVCYFMVFLOTHIFAE 20] 0.1 Genscrip P! 20] 0.1 p |L.DVDSTIPRTPDVLHEDLLNF

o|olo]olelelelolololololololololololololololololololelololelololelololololololololololololololololololololelelelololololololololololololololololololoolelole|d

Supplementary Table 3. Viral peptides.



ialCA D D rolein, Human, Recombil AA 40
[GlialCAM ECD ECD Human HEPACAM protein AA34240
ECD Human Hepacam AAT-240
GlialCAM ECD ECD Human HEPACAM protein AA34-240
1CD A lepacam region, self Jself AA262-416
[GlialCAM ICD IcD ¢ Hepacam intracellular region. self self AA262416 |E
Hepacam full-length Hepacam full-length Full_Length HEPACAM (NM_152722) Human inant Protein OriGene AAT4T6
fal fa DRDSPETEENPAPEPRSATE Tama Aldric
GlialCAM_p320-339 GlialCAM_p320-339 ETEENPAPEPRSATEPGPPG Sigma Aldric
GlialCAM_p321-340 GlialCAM_p321-340 TEENPAPEPRSATEPGPPGY Sigma Aldric
GlialCAM_p327-346 Glial CAM_p327-346 A [PEPRSATEPGPPGYSVSPAV Sigma Aldric
GlialCAM_p327-346 GlialCAM_p327-346 B PEPRSATEPGPPGYSVSPAV Sigma Aldric
GlialCAM_p333-352 GlialCAM_p333-352 TEPGPPGYSVSPAVPGRSPG Sigma Aldric
GlialCAM_p334-353 GlialCAM_p334-353 A [EPGPPGYSVSPAVPGRSPGL Sigma Aldric
GlialCAM p334-353 GlialCAM p334-353 B [EPGPPGYSVSPAVPGRSPGL Sigma Aldric
GlialCAM_p340-359 GlialCAM_p340-359 YSVSPAVPGRSPGLPIRSAR Sigma Aldric
GlialCAM_p341-360 GlialCAM_p341-360 GlialCAM_p341-360 SVSPAVPGRSPGLPIRSARR Sigma Aldric
GlialCAM_p346-365 GlialCAM_p346-365 [VPGRSPGLP TRSARRYPRSP Sigma Aldric
GlialCAM_p348-367 GlialCAM_p348-367 [GRSPGLPTRSARRYPRSPAR Sigma Aldric
GlialCAM_p352-371 GlialCAM_p352-371 [GLPIRSARRYPRSPARSPAT Sigma Aldric
GlialCAM_p355-374 GlialCAM_p355-374 TRSARRYPRSPARSPATGRT Sigma Aldric
GlialCAM_p358-377 GlialCAM_p358-377 [ARRYPRSPARSPATGRTHSS Sigma Aldric
GlialCAM_p362 381 Glia Sigma Aldric
Gl 364-383 Glia Sigma Aldric
Gl 369-388 GlialCAM_p369-388 Glia Sigma Aldric
Gl 369-388 GlialCAM p369-388 GlialCAM_p369-388 Sigma Aldric
Gl 370-389 GlialCAM_p370-389 Genscripl
GlialCAM_p370-389 GlialCAM_p370-389 [Sigma Aldrich
GlialCAM_p370-389 GlialCAM_p370-389 [Sigma Aldrich
GlialCAM_p376-395 GlialCAM_p376-395 Sigma Aldrich
376395 GlialCAM_p376-395 Sigma Aldrich
378-389 GlialCAM Genscripl
0382401 GlialCAM _p382-401 Glia Sigma Aldric
GlialCAM_p383-402 Glia Sigma Aldric
GlialCAM_p369-388_Cit380 Glia Sigma Aldric
GlialCAM_p369-388_Cit387 GlialCAM_p369-388_Cit387 Sigma Aldric
GlialCAM_p369-388 Cit373 GlialCAM_p369-388 Cit373 Sigma Aldric
GlialCAM_p369-388_Cit373/380 Glia [ATGRCTHSSPPRCAPSSPGRSR Sigma Aldric
GlialCAM_p369-388_Cit373/380/387 GlialCAM [ATGRCTHSSPPRCAPSSPGROSR Sigma Aldric
[GlialCAM p370-389 pSer383/384 GlialC; 389 pSer383/384. [ATGRTHSSPPRAPSDSDPGRSR Sigma Aldric
GilaICAM_p370-389_pSer376 GilalCAM _p370-389_pSer3z6 GilalCAM _p370-389_pSer376 [ ATGRTHSpSPPRAPSSPGRSR Genscript
ICAM_p370-389 pSer376/377 GlialCAM_p370-389_pSer376/377 | GlialCAM _p370-389 pSer376/377 A | ATGRTHSpSpPPRAPSSPGRSR [Sigma Aldrich
[GlialCAM_p370-389_pSer376/377 GlialCAM _p370-389_pSer376/377 _ |GlialCAM_p370-389_pSer376/377 B |ATGRTHSpSOPPRAPSSPGRSR Genscript
GlialCAM_p370-389 pSer377 GlialCAM p370-389 pSer377 GlialCAM_p370-389 pSer377 [ATGRTHSSpPPRAPSSPGRSR Genscript
GlialCAM_p370-389_pSer377/383 GlialCAM _p370-389_pSer377/383 [ATGRTHSSPPPRAPSPSPGRSR [Genscript

Supplementary Table 4. Glial CAM proteins and peptides.




Supplementary Table 5

Crystallographic data collection and refinement statistics

EBNA1 peptide 386-405/MS39p2w174 Fab

Data collection

Beamline SSRL BL12-2
Wavelength (A) 0.97946
Space group 1222
Cell dimensions
a, b, c(A) 119.66, 137.56, 179.00
o B,y (°) 90.00, 90.00, 90.00
Matthews coefficient (A%/Da)? 3.7
Solvent content (%) 66.8
Anisotropy 0.72
Resolution (A)° 45.14(2.19)
Rmerge® 0.16(5.92)
I/ ol ratio® 5.5(0.7)
Uncorrected completeness (%) 96.1(78.0)
Spherical completeness (%)° 54.7(13.1)
Ellipsoidal completeness (%)" 92.5(72.4)
Reflections (total/unique) 51,233(3,637)
Redundancy’ 3.2(2.0)
Refinement
Resolution (A) 45.14-2.50
No. reflections/test set 36,574/1,912
Rwork / Rfreek 21.1/25.2
Mean B value (A?) 56.4
Fobs-Fcalc correlation' 0.90
No. atoms
Protein 6,778
Ligand/ion 4 glycerol/1 chlorine
Water 24
B-factors
Protein 46 (overall)
Ligand/ion 73 (glycerol)/45 (chlorine)
Water 52
Ramachandran statistics™
Most favored/allowed regions (%) 100
Disallowed regions (%) 0
R.m.s. deviations
Bond lengths (A) 0.33
Bond angles () 0.55

@Ratio of the volume of the asymmetric unit to the molecular weight of all protein in the asymmetric unit
®Value in parentheses is for the highest-resolution shell: 2.24 — 2.19 A.

°Reliability factor for symmetry-related reflections calculated as: Rmerge = Znki Zj=1 10 N | Inki — Inki (j) | / Zhki
2j=1to N Ink (j), where N is the redundancy of the data. In parentheses, the cumulative value at the
highest-resolution shell

dRatio of mean intensity to the mean standard deviation of the intensity over the entire resolution range
eFraction of measured reflections to possible observations at the resolution range

fCompleteness of the uncorrected data set

9Completeness within the sphere that contains the ellipsoid, after removing reflections outside of the
ellipsoid

"The amount of expected reflections within the ellipsoid that are actually measured



INumber of measurements of individual, symmetry unique reflections
kAverage deviation between the observed and calculated structure factors calculated as: Rwork = Zhii ||Fobs|
- |Feaic|| / Znki |Fobs|, where the Fobs and Fcarc are the observed and calculated structure factor amplitudes of

reflection hkl. Riee is equal to Rractor but for a randomly selected 5.0 % subset of the total reflections that
were held aside throughout refinement for cross-validation

'Correlation coefficient between observed and calculated structure factor amplitudes
MAccording to Molprobity for non-proline and non-glycine residues

Supplementary Table 5. Crystallographic data and refinement statistics.



Supplementary Table 6

antibody ligand KD (M) KD Error kon (M'“s") kon Error koff (s") koff Error n

MS39p2w174 EBNA1 protein 1.99E-09 6.25E-10 4.07E+04 1.61E+04 7.32E-05 1.06E-05| 4
MS39p2w174 germline  |EBNA1 protein 4.19E-09 7.62E-10 2.94E+04 1.65E+04 1.14E-04 4.53E-05| 4
MS39p2w174 GlialCAM protein 1.91E-10 1.73E-11 2.61E+05 5.01E+04 5.00E-05 1.21E-05| 3
MS39p2w174 germline  |Glial CAM protein 1.05E-08 4.12E-09 4.28E+04 1.39E+04 4.12E-04 4.79E-05| 3
MS39p2w174 EBNA1 AA386-405 2.67E-09 7.83E-11 2.40E+05 5.28E+03 6.40E-04 1.24E-05| 4
MS39p2w174 Glial CAM AA370-389 3.02E-07 3.10E-08 7.15E+04 6.39E+03 2.16E-02 1.09E-03| 4
MS39p2w174 Glial CAM AA370-389 pSer376 6.10E-09 2.69E-10 2.80E+05 1.10E+04 1.71E-03 3.40E-05| 4
MS39p2w174 Glial CAM AA370-389 pSer376/377 3.73E-09 1.50E-10 3.23E+05 1.14E+04 1.20E-03 2.33E-05] 4

Supplementary Table 6. Kp, Kon, and Ko values for antibody-ligand pairs. Values correspond
to Fig. 2 k,1 (MS39p2w174 and Germline with EBNAT protein), Fig. 3 e,f (MS39p2w174 and
Germline with Glial CAM protein), and Fig. 3 k,1 (MS39p2w174 with EBNA1 AA386-405,
Glial CAM AA370-389, and phosphorylated Glial CAM AA370-389). Measurements are
representative of at least 3 independent experiments. Values are averages of n replicate
measurements in serial dilutions.
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Supplementary Figure 1
a b c

Chemiluminescence (HRP) visible light (protein Iadderi

1

coomassie

______
______

VN

______

anti-EBNA1 MS39p2w174

f

visible light (protein ladder)

d e
Chemiluminescence (HRP)

coomassie

anti-GlialCAM ~ MS39p2w174

Supplementary Figure 1. Raw western blot images. a-¢, recombinant EBNA1 proteins (full-
length, AA328-641, and AA408-641), corresponding to (Fig. 2¢). d-f, recombinant Glial CAM
proteins (full-length, ICD, and ECD), corresponding to (Fig. 3¢). Recombinant proteins were run
on three separate blots, stained with commercial anti-EBNAT1 or anti-GlialCAM (a,d, left),
MS39p2w174 (a,d, right), and coomassie (¢,f). Red frames: cropped images used for figures.
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Supplementary Figure 2.

EBNA1 - HLA class | Binding Predictions
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Supplementary Figure 2. HLA binding prediction. a, HLA class 1 prediction and b, HLA class
2 prediction, each for EBNA1 peptides (top) and GlialCAM peptides (bottom). Algorithms
SYFPEITHI, NetMHC, and IEDB were used. HLA genetic setup of patient MS39 was
investigated as well as HLA-DRB1*15:01. Top 10 binding peptides for each protein on each
allele are shown as well as the respective top peptide containing the MS39p2w174-binding

epitope, together with the respective score of each prediction algorithm.
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Supplementary Discussion

Patient collective and MS diagnosis

As mentioned in the main manuscript, all MS patients included in this study cohort were selected
for CSF pleocytoses above 10 cells / pl. This selection was made due to technical considerations,
as single-cell B cell sorting and sequencing became increasingly challenging below a threshold
of 5 cells / ul and yielded significantly more BCR sequences above 10 cells / ul. CSF volumes
ranged from 5-15 mL per patient. When selecting patients with high pleocytosis, we were aware
of the possible misdiagnosis of neuromyelitis optica spectrum disorders (NMOSD). Special care
was taken to follow the current McDonald criteria for the diagnosis of MS'2. None of the
patients met the diagnostic criteria for NMOSD, in particular spinal lesions spanning >3
segments?. Patients were tested for antibodies against aquaporin-4 and MOG and showed
negative results. Patient MS37, who showed the highest pleocytosis of 57 cells / ul, had a spinal
lesion spanning one segment in addition to several small subventricular contrast enhancing
lesions. In order to avoid a misdiagnosis, her serum (and CSF) were tested repeatedly and in
different laboratories for anti-aquaporin-4 and anti-MOG antibodies and always tested negative.
Considering all symptoms and laboratory results, the patient did not meet criteria of NMOSD
and the MS diagnosis remained. Of note, patient MS39, from whom antibody MS39p2w174 was
selected, possessed 18 cells / ul, which was in the middle of the range of CSF cell counts
(Extended Data Table 1).

HLA phenotype and HLA binding prediction

While our manuscript focuses on B cell biology and antibody-mediated molecular mimicry, we
briefly discuss our data on human and mouse T cell reactivity against EBNAT and Glial CAM
(Extended Data Fig. 10). Patients’ HLA genotypes could profoundly influence T cell reactivity
to either antigen. We should point out that patient MS39, from whom antibody MS39p2w174
originated, is not a carrier of the most significant MS risk allele HLA-DRB1*15:01
(Supplementary Table 1). The patient carries HLA-DRB1*03:01, a second HLA class II risk
allele for MS with lower significance. The patient did not carry any of the protective HLA class I
alleles (HLA-A*02:01, HLA-B*44:02, HLA-B*38:01 and HLA-B*55:01)*3. We used the
prediction tools SYFPEITHI, NetMHC, and IEDB to predict binding of EBNA1 and Glial CAM
peptides to the patient’s molecular HLA setup, and included the main MS risk allele HLA-
DRB1*15:01 (Supplementary Fig. 2). We listed the 10 highest binding peptides of EBNA1 and
Glial CAM for each HLA allele as well as the highest prediction for a peptide containing the
central binding motifs of antibody MS39p2w174 (EBNA144394-400 and Glial CAMaa377-383).
These motifs were not predicted to presented particularly well on either HLA class I or HLA
class II and were never amongst the top 10 predicted binders. However, multiple other regions of
both proteins are predicted to be presented well on several alleles, with Glial CAM peptides
binding slightly better to HLA class I alleles (Supplementary Fig. 2a) and EBNA1 peptides
binding slightly better to HLA class II alleles (Supplementary Fig. 2b). Peptides of both proteins
can be presented well on HLA-DRB1*15:01, but only EBNA1 binds tightly to HLA-
DRB1*03:01. Presentation of EBNA1 on HLA-DRB1*15:01 and HLA-DRB1*03:01 might be
part of the explanation how these alleles contribute to MS risk.
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