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(57) Abstract: Methods and systems to characterize multiple sclerosis in a subject, e.g., in a subject a progressive form of MS are
disclosed.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

D Claims Nos.:

because they relate to subject matter not required to be searched 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:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. ITI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-***-Please See Supplemental Page-***-

1. D As all required additional search fees were tlmely paid by the applicant, this mtemat10nal search report covers all searchable
claims.

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

3. D 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. N No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: :

Group 1+: Claims 1-65, 69, 74

Remark on Protest I:l The additional search fees 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.

D _ No protest accompanied the payment of additional search fees.
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-***-Continued from Box No. lll: Observations Where Unity Of Invention Is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-65, 69 and 74 are directed toward methods and a kit for identifying a subject having multiple sclerosis, or at risk of
developing secondary progressive multiple sclerosis, comprising determining the expression levels of two or more genes associated with
B cells, two or more genes associated with T cells, two or more genes associated with e-ERYs, and two or more genes associated with
GMPs in a sample from the subject. .

Group |I: Claims 66-68 are directed toward a method of determining a gene expression profile for a subject having MS, e.g., SPMS,
comprising one or more of: (1) stratifying a subject population; (2) identifying or selecting the subject as likely or unlikely to respond to an
MS therapy; (3) selecting an MS therapy; (4) treating the subject; or (5) prognosticating the time course and/or severity of the disease in
the subject.

Group IlI: Claims 70-73 are directed toward system for evaluating a subject population having MS, e.g., SPMS, the system comprising at
least one processor operatively connected to a memory.

The inventions listed as Groups I-lll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group 1
include a method of treating or preventing one or more symptoms associated with MS, which is not present in either of Groups Il or lil;
the special technical features of Group Il including stratifying a subject population, which is not present in either of Groups I or lll; the
special technical features of Group Il including a system comprising at least one processor operatively connected to a memory.

Group I-lIl share the technical features including expression of genes in association with MS or SPMS, including genes associated with
T cells, B cells, e-ERYs and GMPs (granulocyte/monocyte progenitors), and progression of MS or SPMS. Group | and Il share the
technical features including selecting an MS therapy.

However, these shared technical features are previously disclosed by US 2010/0055722 A1 to Nayak, et al. (hereinafter 'Nayak') in view
of US 2005/0282234 A1 to Ahearn, et al. (hereinafter ‘Ahearn’). Nayak discloses the expression of genes in assoc!ation with MS or
SPMS (monitoring or detecting multiple sclerosis in a fluid sample containing circulating phagocytes by detecting biomarkers in the
phagocytes, including proteins (expression of genes in association with MS or SPMS); paragraphs [0008], [0030], [0037]), including
genes associated with T cells (T-lymphocyte marker (genes associated with T cells); paragraph [0068]), B cells (B-lymphocyte marker;
paragraph [0068]), and macrophages or monocytes {(monocyte/macrophage cell surface marker; paragraph [0068]); progression of MS
or SPMS (monitoring progression of MS; paragraph [0054]); and an MS appropriate therapy (MS appropriate therapy; paragraph [0058)).
Nayak does not disclose the expression of genes in e-ERYs or GMPs (granulocyte/monocyte progenitors), or selecting an MS therapy.
Ahearn discloses the diagnosis and monitoring of patients with inflammatory diseases (diagnosis an.d monitoring of patients with
inflammatory diseases; abstract), including MS (including MS; paragraph [0027]) comprising determining tha level.of amarkerinan
e-ERY (comprising determining the level of a complement pathway component of immature red bloqd cellsie. ret|culocyte§ (comp.ns.mg
determining the tevel of a marker in an e-ERYY); paragraphs [0022), {0023]). It would have been obvious to a person of ordinary skill in
the art, at the time of the invention, to have modified the previous disclosure of Nayak, for integrating the determination of the levels of
markers in additional cells in fluid samples, such as in early erythrocytes, as previously disclosed by Ahearn, for effectlve!y o
characterizing the disease, and enabling an early diagnosis. Furthermore, it would have been obvious to a person of orgnnary skill in the
art, at the time of the invention, to have readily determined the levels of biomarkers in cells retated to those previously disclosed by
Nayak, such as GMPs, depending upon the prevalence of these cells in the sample, as an alternat_ive or sgpplemental means of .
characterizing the disease in the subject, using the methods previously disclosed by Nayak. Additionally, lt'vgc.)ul.d have been.obylous to
a person of ordinary skill in the art, at the time of the invention, to have applied the methgds of MS therapy initiation ar_1d r.non.ltor.mgt
previously disclosed by Nayak, in order to have implemented the selection of an alternative therap'y for MS when mpmtonqg indicates
that the present therapy does not improve the levels of measured biomarkers, in an effort to effectively treat the patient.

Since none of the special technical features of the Groups I-lIl inventions is found in more than one of the invantiops, anq sipce alli'Of the
shared technical features are previously disclosed by a combination of the Nayak and Aheamn references, unity of invention is lacking.
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