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BC002448.2 T F EEALING /R4 B 1 (ABLIMI)

BC066948. 1 AEXFUaVTasS— FBERE2S

PV4337 LINEAA %5 —+F1

BC029796.1 k484 /34 & BC014011 (LOC116349)

XM _378514.1 FA:ARE-HETDRRESR /N E LOC283663
(LOC283663), mRNA

NM_000148.2 AN LS RTS—HE (A9 b R2-a-L-7aPL
FS VAR 5—, HgEE) (FUTD)

NM_175907.3 BIMESMHTZILO—ILTE RO F—H, FAAVER?2
(ZADH2)

NM_004527.2 BIEARA ARy o X1 (MEOX]), SsEYEERK]

BC033792.1 fE%5 4% /% ED524k3 (TPD52L3)

NM _003141.2 3SEREF—T74521 (TRIM21)

BC029054.1 PDZ K A4 &% 7(PDZD7)

BC003065.1 WRassJaor4 ox+—182

NM 152716.1 FLJ36874 4 > /8% & (FLI36874)

NM _002147.2 RAZR Y4 X B5 (HOXBS)

BC032451.1 cDNA 4 O— > MGC:40426 IMAGE:5178085, 24 £ 11— K&l

BC016380.1 cDNA 4 o—> MGC:27376 IMAGE: 4688477, 52 £ E 10— K%

NM_005678.3 SNRPNLEFH ) —T 4 >4 7 L—L(SNURF), 5T 2K

PV4202 NIMA (never in mitosisi&{zFa) BE@E+FF+—+1(NEKI)

BC017054.1 AFLUTRSEROERTE FOSF—+ (NADPHRTEME) 2,
ATZITAIERFOERKRIOE FOS—+H (MTHFD2)

NM_201403.1 MOBI, Mps One Binder ¥+ —t &4 LA F#2C (BH)
(MOBKL2C), (5 ZEE K2

NP_002167.1 A% —2xaYB/IFN-B/IFNBSZ /40 &

BC036884.1 DU T4 =5 Ny B (ZNF462)

NM_003371.2

AFIL S URAT T 5—EHT(METTLY), SzEYEEK]
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NM 1527292

b -XYLAFH—E AL 2EHI (NTSDC1)

NM_005151.2

AEFFUBENRTFAI—E14 (RNA-F 7= F50 R
JUyai5—+4) (USP14)  eEMEERKI

BC016380.1

c¢DNA 4~ O0—> MGC:27376 IMAGE: 4688477, e K 10— FE25I

BC024289.1 1253—7zx0>, a-FEHRE 2/ E6 (IFl6)

BC032451.1 cDNA & A— > MGC:40426 IMAGE:5178085, 52 &£ &0 — FE5
NP_001954.2 EGF/ FERERFS VNV E

NM_175907.3 EfEAMT IO —LTEFAYF—F, P44/ EH2(ZADH2)
BC020233.1 ¢cDNA ¥ 0—> MGC:31936 IMAGE:4765518, 5E2 Kk 31— &3
BC073782.1 cDNA 4 a—> MGC:88796 IMAGE:6295732, & &£ 11— FE3I

NP _001018016.1

LF-1/MC-1%2 298 (Fci4)

NP_000868.1

ILIR1/CDI12la® U/\V &

NM_004987.3 LINE KO Z{LHIEMERER RAM 2 VNV E]
BC022362.1 ¢cDNA 4~ O— > MGC:23888 IMAGE:4704496, =4 £ 10— K25
NM_004302 TOFELRIbDHMBAE N2 UV E

NP 061113.1

TREM1 2 VNV &

NM 003141.2

SEZEEF—T75H21 (TRIM21)

BC030813.1

cDNA Y O—>2MGC:22645 IMAGE:4700961, st fK a3 — FEE3I

BC030984.1

cDNA & O— > MGC:32654 IMAGE:4701898, 524 £ 1 — RE25

NP _005009.2

PD1/PDCD1 & >/\0 &

FGF2_Recombinant

FGF2 fifaz E R /O E

NM_004329

BMPRIA#H#AZ & & /0 &

NP _002167.1 AR —2xza > B/IFN-B/IFNBSZ > /N0 &

NM_182756.1 speedy REOHA (3™ 3%/ 1) (SPDYA) |, E-EMEEEK2

NM_144606.1 T+ 14912 (FLON) | EeE¥ZE EIK2

BC014991.1 N-AFILT)-DNAG ) 2L 5—+ (MPG)

NP_061947.1 DLL4 B /Ny E

PV3314 SRELERFIFHETOTA OFFT—ET HERFLEREEY
DIREEICRET A EMIBRICOVWVTITH LA OTESESEDO L

NM _012289.2 Kelch#kECHRR:E % > /X H1

NP_003833.3 TNFRSF10B / TRAILR2 / CD262 & > /849 &

BC014271.2 IVRY)Y (FRS—+50Fa - 9x—/N\—EREDENG

NM_013246.1 HILTH BT 4 DY A4 L h4 U EFI1(CLCF)

BC064612.1

BHR/UUNRFLITREERMAMAE (trithorax7/kEQ Y,
a9 39/ I) ;BREE (translocated to) , 6 (MLLT6)
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NP_001233.1

CD27 /TNFRSF74 U \U &

NM_003798.1 a-AF ') (catulin)

NM 1452531 LOC124402 (LOC124402), mRNA

NM_172238.1 ERERFAP-28 (GEMHEI NV HY—HEEZ /N0 E28)

(TFAP2D), mRNA

P0O1566 A48 —2xA>2al0/IFNAIOAR XD E

BC026101.2 nudER %1 (nuclear distribution) B=FEAREQY
(A =7215>R (A nidulans) ) #¥1 (NDEL1)

NP_004084.1 EphrinB2/ EFNB2 & /35 &

NM_012325.1 WUNERBESR /N E RP/EBO 73— HEHET

(MAPRE1)

NP _001019799.1

NRPl/=Za2—OEY -1 1\UE

NM_020317.2 FIEBRA—T U —T 1245 7L —L 63 (Clorf63)

NM 014481.2 APEXX Y L7 —€ (BTYV/BEYSOUEEIVFX L
7—+t) 2 (APEX2) , S ra Y FUTFA NV BEI— FBELRF

NM _172160.1 A LBRREEFYRIL, Vx—h—BEEY T 7731 —,
BHERLE1 (KCNAB1) |, S E¥ZE EIK1

BC011600.1 ¢cDNA % 0— > IMAGE:3050953,

NP_068576.1

ACE2/ACEH 2 U/\V &

BC032347.1 FORBUARA—T ) —FT 4 25 7 L—L 59 (C8orf59)
NM 2014331 1= LSRR (GAST) | ST Eikc, mRNA
NM _004078.1 DATFAUELVT Y U)yF R 481 (CSRP1)
BC028006.1 FHE S THR LR EREF ICOS)

gooo0O00o0ono

ooobDDObOOos000000sPMSO OO0
goosoobooooseMsOOOODOOOOOO

F—H2R—XID

L]

NP_002497.2

B-NGF / B-NGF2 /X0 & (KAK)

NP _001001547.1

CD36/SCARB3 4 > /89 & (His& %)

NM 004493.1

ErEFSRTOq0F (17-8) TE KOS F—E10 (HSD17B10),
ShaVRYTEUNRIED— FREETF BREVEENR]

NM _018464.2

CDGSH $#5:8& F A 4 > 1 (CISDI1)

BC010467.1

cDNA 4 O0—> MGC:17410 IMAGE:4156035, se £ & 03— FE2FI

NM_002399.2

Meistk A AR v X2 (MEIS2) | ExEME RS

BC066340.1

VYV V—LBEEMNEEESHRIY Ty MOEYRE

NM_004596.1 BRESF RS V9 ERY RXRTF FA(SNRPA)
NM_016401.2 FUEBEKA—ToU—T 14245 7L —L73 (Cllorf73)
NM_005409.3 C-X-CEF—T75EHA

BC026039.1 2 ko R 7G6TPase 17REBY (HFER (S cerevisiae) )(MTGI)

NM_003887.1

REES LU ELRERF2

BC009873.1

cDNA ¥ O0— > IMAGE:3946787, #8922 — KB 5

NM_138819.1 ESIELEERT S 77 31— 122C (FAMI220)
NM_005307.1 05 >\ BRRBRERE T — 4
NM_144647.1 AN T+ MR VNG E
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NM_004202.1 YA EL VB4 Y-FBK

NM_182772.1 CAWPIEEMTI LAY FEDaL—4 (CREM) | EZEMEEIKTS,
mRNA

NM_001130.5 DROT I/ KT NI HY—

BC016789.1 SO UN-FUIINSS AT T5—EH2 (GLYATL2)

IGFBP6_Recombinan | IGFBP6 fi#i 2 b 42 /0 &

t

BC048299.1 HEFRkEE 1) ) v F2 (SPATS2)

BC104469.1 NEEE G S N BRIy B2

NM_007006.1 nudix (X7 L7 FZY) UEFRZIAR (linked moiety) X) # 10
EF— 2721 (NUDT21)

NM _022788.2 T UREAEPY,GR o FHZE 12 (P2RY12) |
EEYMEERK]

NP_000556.1 IL6R/CDI126 5 /8408 (His® %)

NM_181270.1 CKLF #% MARVELEEE FA A L EHH L/ &l

NM_201403.1 MOBI1, Mps One Binder¥+—+ F 1L R F452C (B8&)
(MOBKL2C), ézE¥ZEEK2

NM_015399.1 FLOAERREINGIEF1 (BRMS1) | EsEMEEF]

XM_379668.2 FHl . RE-YETORRESZ /Y E LOC286208
(LOC286208), mRNA.

BC042428.1 a5—42 XXITI&, a1 (COL23A1) 20

BC017440.1 ik 2 /) BRI FEES A28 (TRAPPC2L)

NM_181349.1 SMADE#EMEILEXF o4 /U &) H—+1(SMURF1),
EEYMERR2

BC035143.1 TiggerszBMEFHAXE VNV &I

BC007412.1 FlUUEBEKF—T o )—T 14245 7 L—L 153 (Cldorf153)

NM_139280.1 ORM1#£%3 (K3 EH) (ORMDL3)

NM_181640.1 TENA UBREF (CKLF) | EEYMZEEF2, mRNA

BC009650.1 PDSS, £ M#IFORMEF, REQJA (LHFER)
(SCC-112)

NM_025187.2 BsleratktA—T ) —F 1 24 7 L—L 70 (C160rf70) 30

NM _003512.3 EXbHA I-CEY

NM_015698.2 G/NwF (patch) K XA &K UKOWEF— 2 (GPKOW)

BC017180.2 TEYOBRERX VL7 —ERAAL VEFE VNI E

NM 001136.2 EITY ) 3 VVERREMEENZ R (AGER),
EEYEER]

NM_207013.1 BEEMREEFB (SII) ,RUXRTF K2 (18kDa, TA > F B)

(TCEB2) , ez EMZEEA2

BC007340.1 EXF>

BC093661.1 HERADHTES > /89 & Cl4orfl77

NM _031473.1 WERNBESY /U E8IFREQYS 20

BC033195.1 FS—MlaREI/ DT UBRZER IDDKAL 2, X
(KIR3DX1)

BC014475.1 NF¥a20794)LRIAPY E— L&A (livin) (BIRC7)

NM 133640.3 RNAR! A S—FI[IE&EHY T2y h2DA T4 IT—4
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INTERNATIONAL SEARCH REPORT Enternational application No,
PCT/US 18/32130

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1N 33/50, GO1N 33/53 (2018.01)
CPC - GO1N 33/6854, GO1N 2800/285, GO1N 2800/28, GO1N 33/6893

According to International Patent Classification {IPC) or to both national classification and 1PC
B. FIELDS SEARCHED
Minimum documentation searched (classitication system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History Document

Electronic data base consuited during the intemational search {name of data base and, where practicable, search tenms used)

See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.

X US 2013/0157888 A1 {NAGELE) 20 June 2013 (20.06.2013) abstract; Table2; para [0015], 1-2 and 34-35
[0024]-[D028], [0028], [0031], [0035), [0037], [004B], [0062], [00E4].

A =| RIEDHAMMER at al. Antigen presentation, autoantigens, and immune regulation in multipla 1-2 and 34-35
sclerosis and other autoimmune diseases. Front. Immunol, 17 June 20185, vol8, page 322 (pp 1-
23). Espacially abstract, p 89

D Further documents are listed in the continuation of Box C. I:l See patent family annex.
*  Special ies of cited dt “T" later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the applic but cited to
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the intemational “X™ document of particular rel - the claimed i ion cannot be
filing date considered novel or cannot be cansidered 1o involve an inventive
L dpcgment n\:ﬂqhhmtzy thrg]w doubta on p?:ority claim(s) or WhicI;, is step when the document is taken alone
cited to establish the publication of another citation or Other wyw 300 ment of particular relevance the claimed invention cannot be
special reason (a’ specified) . - considered lnpaigvolve an invenfive step when the document is
“QF" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
meRns being obvigus to a person skilled in the art
‘4 it published prior to the i ignal filing date but later than  « g i
the priotity date c]‘igl"e ) &" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
01 September 2018 13SEP 2018
Name and mailing address of the [ISA/US Autharized officer:
Mail Stop PCT, Attn: ISA/US, Commissionar for Patants Lee W. Young
P.0. Box 1450, Alexandria, Virginia 22313-1450 PET Helpdusic 5712724300
Facsimile No.  571-273-8300 PCT OSP: 571-272-7774

Form PCT/1SA/210 (second sheet) (Tanwary 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCTAUS 18132130

Box No. I1 Observations where certain claims were found unsearchable {Continvation of item 2 of first sheet)

This intematignal search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons:

1 I:I Claims Nos.:

because they relate to subject matter not required to be scarched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

N
3. Claims Nos.: 4-15, 21-33, 37-44 and 49-52
" because they are dependent claims and are not drafted in dance with the d and third sentences of Rule 6.4(a).

Box No, III  Observations where usity of invention is [acking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international ap‘:glicmion, as follows; . |
This application contains the following inventions or groups of inventions which are not so linkad as to form a single general inventive
cancept under PCT Rula 13.1. In order for all inventions to be examined, the appropriate additional examination feas must be paid.

-—-plaasa ses continuation on next supplemental sheet—-

1 E] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. l:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. )I( No required additional search fees were timely paid by the applicant. Consequently, this international search report is
resiricted to the invention first mentioned in the claitms; it is covered by claims Nos.:
1-2 and 34-35; limited to the antigen BC088807.1

Remark on Protest I:l The additicnal search foes were accompanied by the applicant”s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

EI No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 {continuation of first sheet {2)) (Janwary 2015)
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INTERNATIONAL SEARCH REPORT Tntermational applivation No.

PCTAIS 18/32130

Continued from;
Box No. Il Cbservations where unity of invention Is lacking

Group |+: Claims 1-3, 16-20, 22, 34-36 and 45-48 diracted to methods and kits for detecting Multiple Sclerosis {(MS}) diagnostic
autoantibodles by the presence of an immunccomplex in an Immunoglobulin-containing bickogical sample from the subject by contacting
said sample with one or mora autcantigens. The method will be searched te the extent that autoantibodies detect the autoantigen
BCO098907.1. Itis believed that claims 1-2 and 34-35, limited to datacting antoantibodias to the antigen BC089807.1 encompass this first
namad invention, and thus thess claims will be searchad without fes to the extent that the detected autoantibody in a patisnt sample
encompasses. Additional mathods for detecting MS diagnostic autoantibodles to other autoantigen(s) will be ssarched upaon the
payment of additional fees. Applicants must specify the claims that encompass any additionally elacted autoantigen(s). Applicants must
further indicate, if applicable, the claims which ancompass the first named invention, if different than what was indicated above for this
group. Failura te clearly identify how any paid additional invention fees are to be applied to the "+~ group(s} will result in only the first
claimed invantlon to be searched. An exempilary election woulr.l be a methad and kit for Identifying the pathodogical progression of MS In
a subjact, and thus subtyping MS by contacting an immunoglebulin-containing blologlcal sample from the subject with relapsing-ramitting
MS (RRMS)-specific autoantigan and a sacondary progressive (SPMS}-spacific auteantigan by detecting the p of an
immunocemplax h an immunoglobulin-containing biclogical sample from the subject, whereln the ona or more RRMS or SPMS
auloantigens detected by patient autoantibodies encompass Ni_152729.2 (RRMS) and NP 00249 7.2 (SPMS) (claims 16-20 and 45-
48).

Ancther exemplary slection would be a methed and kit for detecting Multiple Sclaresis (MS) diagnostic amoantibodies by the prasance
of an immunocomplex formed with the autoantigans NM_201998. | and NM_020317.2 in an immunoglobulin-containing biological
sample contacted with said autoantigens (claims 1-3 and 34-36).

The inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 becausa, under PCT Rule
13.2, they lack the same cor corresponding spacial technical features for the following reasons:

Special Technical Features

The tachnical feature of sach of the invantions listed as Group 1+ Is the spacific reactivity of MS-diagnostic autoantibodies in patient
samples to autcantigens recited thersin. Each invention of Group 1+ requires autoantibodies spedfic to one of mere autoantigens not
required by any of the athar inventions.

Commeon Technical Foaturos

The inventions of Group I+ shars the technical feature of methods and kits for detecting Multiple Sclerosis (MS) diagnostic
autoantibodies in a subject, the method comprising:

{a) contacting an immunoglobulin-containing biological sample from the subject with a system comprising autoantigen(s) to form a
reactlon mixture, under conditions that allow for formation in tha raaction mixture of an immunocamplex batween each autoantigen and
its comasponding autoantibody, if its corresponding auteantlbody is present in the sample,

{b) detacting presence or absance of immunocompl in the tion mixture, wherein formation of an immunocomplex belween an
autoantibody and its corrasponding sutcantigan indicates prasence of the autoantibody in the sample.

Howaver, this shared technical feature does not represent a contribution over prior arl, because the shared technical feature is
anticipatad by US 2013/0157868 A1 to Nagale.

Nagele feaches a method of generating a subjact-specific MS-specific autoantibady profila for a subject {abstract - "methods,
composltions, and kits for the detaction of neurpdegenerativa disease spadific autoantibodies for the diagnosis of neurodegenarative
diseases and risk for developing neurodegenerative diseases, and for the generation of patlent-specific neyrodegenerative dissase
diagnostic autsantibody profiles™ para [0026] - "In a preferred embodiment, the neurcdegenerative disease is,..multiple sclerasis”), the
method comprising:

(a) contacting an immunoglobulin-containing biological sample from the subject with a system comprising one or more autoantigens to
form a reaction mixture, under conditions that allow for formation In the reaction mixture of an immunocomplex batween each
autoantlgen and its eorraspondmg au!oanubody, il its corresponding autoantibody is present in the sample {para {0024] - "cbtaining an
immuncg ing biolegical sample from the subject, performing an assay to daterming tha presance or absance of one or
more ... dlagnostic autoantibodiss in the biclogical sample”; para [0029] - "the assay used to determine the presence or absence of one
or rnora naurodegeneralive disease diagnostic autcantibodles in the biclogical sample is parformed by contacting the biolegical sampla
with one or more autoantigens ... under conditions that allow an immunocomplex of the auteantigen and the autcantibody to form, and
detecling the presence of the immunocomplex"), wherain the ona or maore autcantigens comprise [for example] BC099907.1 {para
[D06&4] - "the substrate and microarays may contain, as the autoantigen ... Tabla 2* pg 21, Table 2 lists the autoantigan, BC0993907.1 -
general transcription factor I1-f);

{b) detacting prasence of absence of immunacompl in the tion mixture, wherein formation of an immunocomplex betwaen an
autoantibody and its corvesponding autoantigen Indicates presance of the autoantibody in the sample {para [3035] - "Assays and
conditions for the detection of inmunocomplexes ... The assays may be quantitative or qualitative. In ona preferrad embodiment, the
assay utilizes a solid phase or substrate {0 which the autcantigans are directly or Indirectly attached, .. The substrate preferably
comprises a plurality of individually eddressable autoantigens immobilized on the surface. The individually addrassable autoantigens are
preferably immobiiized on the surface to form an array™; para j0048] - "Dx icn of iImmunocomy is indicative of the presence of
naurcdegenerstive diseass diagnostic autoantibodies in the blological sample, and thus a posltive diagnosls of neurodegenerative
disease").

As the technical feature was known in the art at the ime of the invention, this cannot be considered a speclal lechnical feature that
would ctherwise unify the inventions.

Group |+ tharefore lack unity under PCT Rule 13 because they do not share the same or corresponding spedial technical feature.

Form PCT/ASA/210 {extra sheet) (January 2015)
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