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(57) Abstract: The present invention provides synthetic pep-
tide compounds and uses thereof for therapy and diagnostics
of complement-mediated diseases, such as inflammatory dis-
eases, autoimmune diseases, and microbial and bacterial in-
fections; and non-complement-mediated diseases, such cystic
fibrosis and various acute diseases. The invention is directed
to modifications of a synthetic peptide of 15 amino acids
from the Polar Assortant (PA) peptide, which is a scrambled
peptide derived from human Astrovirus protein. In some em-
bodiments, the invention is directed to peptide compounds
that are peptide mimetics, peptide analogs and/or synthetic
derivatives of PA (e.g., sarcosine derivatives) having, for ex-
ample, internal peptide substitutions, and modifications, in-
cluding PEGylation at the N-terminus and C-terminus. The
invention further provides methods of selecting at least one
synthetic peptide for treating various conditions.
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26/18-20
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26/18-20 27-29, 30/27-29

[:I Further documents are listed in the continuation of Box C.

D See patent family annex.
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“A” document defining the general state of the art which is not considered
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filing date
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cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
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step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
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being obvious to a person skilled in the art
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

carried out on the basis of a sequence listing:

a. D forming part of the international application as filed:
‘:I in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter. 1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

C. [z furnished subsequent to the international filing date for the purposes of international search only:

in the form of an Annex C/ST.25 text file (Rule 13rer.1(a)).

on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

2. K‘ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. 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. [:I 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. III  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:
-***.Continued Within the Next Supplemental Box-***-

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

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority 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 intemational search report covers
only those claims for which fees were paid, specifically claims Nos..

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

1-4, 18-20, 26-30

Remark on Protest D 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-***.Continued from Box Ill; 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 |, Claims 1-4, 18-20, 26 (in-part) and 27-30 are directed toward a method of treating and/or preventing a hemolytic reaction,
including autoimmune hemolytic anemia, in a subject in need thereof comprising: administering to the subject in need thereof a
composition comprising a therapeutically effective amount of a synthetic peptide comprising at least about 90% sequence identity to an
amino acid sequence selected from the group consisting of SEQ ID NO: 3-47; peptides for said methods; and a pharmaceutical
composition for said methods.

Group Il, Claims 5, 6 and 26 (in-part) are directed toward a method of treating hypoxic ischemic encephalopathy in a subject.
Group lll, Claims 7, 8 and 26 (in-part) are directed toward a method of treating cystic fibrosis in a subject.

Group 1V, Claims 9-12 and 26 (in-part) are directed toward a method of treating a bacterial infection in a subject.

Group V, Claims 13, 14 and 26 (in-part) are directed toward a method of enhancing Lactobacillus growth in a subject.

Group VI, Claims 15-17 and 26 (in-part) are directed toward a method of treating a viral infection in a subject.

Group VII, Claims 21-23 and 26 (in-part) are directed toward a method of treating birth asphyxia in a subject.

Group VIII, Claims 24, 25 and 26 (in-part) are directed toward a method of treating acute kidney injury in a subject.

The inventions listed as Groups | - VIII 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 | include hemolysis, not present in any other Groups; the special technical features of Group Il include hypoxic ischemic
encephalopathy, not present in any other Groups the special technical features of Group |l include cystic fibrosis, not present in any
other Groups; the special technical features of Group IV include a bacterial infection, not present in any other Groups; the special
technical features of Group V include enhancing Lactobacillus growth, not present in any other Groups; the special technical features of
Group Vlinclude a viral infection, not present in any other Groups; the special technical features of Group VIl include birth asphyxia, not
present in any other Groups; the special technical features of Group VIII include acute kidney injury, not present in any other Groups.

Groups | - VIl share the technical features including: a method of producing an effect or result, comprising administering to a subject in
need thereof a composition comprising a therapeutically effective amount of a synthetic peptide comprising at least about 90% sequence
identity to an amino acid sequence selected from the group consisting of SEQ ID NO: 3-47, wherein the composition comprises at least
one pharmaceutically acceptable carrier, diluent, or excipient. Groups | - IV and VI - VIil share the technical features including: treating a
disorder or condition; Groups VI and VI share the technical features including treating an infection.

However, these shared technical features are previously disclosed by US 2013/0244924 A1 to Krishna et al. (hereinafter 'Krishna').

Krishna discloses a method of producing an effect or result (a method of treating a disease (producing an effect or result); paragraph
[0017]), comprising administering to a subject in need thereof (comprising administering to a subject in need thereof; paragraph [0017]) a
composition comprising a therapeutically effective amount (a composition comprising a therapeutically effective amount; paragraph
[0015]) of a synthetic peptide (of a synthetic peptide; paragraph [0012]) comprising SEQ ID NO: 3 (comprising SEQ ID NO: 9 (SEQ ID
NO: 3); Table 1, paragraph [0059]; wherein SEQ ID NO: 9 is 100% identical to applicants' SEQ ID NO: 3), wherein the composition
comprises at least one pharmaceutically acceptable carrier, diluent, or excipient (wherein the composition comprises at least one
pharmaceutically acceptable carrier, diluent, or excipient; abstract, paragraph [0015]); treating a disorder or condition (treating a disease
(disorder or condition); paragraph [0017]). Krishna further discloses wherein complement is vital for host defense against pathogens
including bacteria and viruses (wherein complement is vital for host defense against pathogens including bacteria and viruses;
paragraph [0068]); and wherein humans with alternative pathway defects suffer from severe bacterial infections (wherein humans with
alternative pathway defects suffer from severe bacterial infections; paragraph {0070]).

Krishna does not disclose treating an infection. However, it would have been obvious to a person of ordinary skill in the art at the time of
the invention was made to have modified the disclosure of Krishna to have used the peptides and compositions disclosed by Krishna for
the treatment of bacterial and/or viral infections, based on the disclosure of Krishna, in order to provide effective treatment for said
infections by modulating the complement system, as disclosed by Krishna.

Since none of the special technical features of the Groups I-VIIl inventions is found in more than one of the inventions, and since all of
the shared technical features are previously disclosed by the Krishna reference, unity of invention is lacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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