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A. CLASSIFICATION OF SUBJECT MATTER

IPC - CO7K 14/40, 14/37, 16/14, 7/08; A61K 39/395, 39/02, 39/00; C12N 1/14 (2018.01)

CPC -
CO7K 14/40, 14/37, 16/14, 7/08; A61K 39/0002, 39/02, 39/39575, 39/395; C12N 1/14

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification 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 consulted during the international search (name of data base and, where practicable, search terms used)

See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2017/0137476 A1 (XIN, H.) 18 May 2017; abstract; paragraphs [0013]-[0016], [0029]-[0035], | 1, 3-8, 11, 13/11,
- [0039), [0042], [0044], [0046]-[0047], [0052]-[0054]), [0057], [0062], [0090]-[0091]; claims 19, 20. | 14/13/11, 15/14/13/11,
Y 26-28, 33-36, 41-43,

48-50/41, 62/1, 62/11,
62/41, 63/1, 63/11, 63/41,
64/63/1, 64/63/11,
64/63/41,77/1, 77/11,
7811, 78/11, 79/41, 80/41,
90

9,12, 13/12, 14/13/12,
15/14/13/12, 16/11-12,
40, 44/40, 45/40, 48/40,
49/40, 50/40, §3/40,
54/53/40, 55/53/40,
56/54/53/40. 57-58.
60/67-58, 62/40,
62/57-58, 63/40,
63/67-58, 64/63/40,
64/63/57-58, 68,
69/11-12, 70/40-41,
71/57-58, 72/71/57-58,
73/72/71/57-58, 79/40,
79/57-58, 80/40,
80/57-58, 84-89

P Further documents are listed in the continuation of Box C. I:] Scc patent family anncx.
*  Special categories of cited documents: “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 application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international «X™ document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
(S:ltegglor::stﬁzh(salg ;hzc?fl-:gg)ca"o" date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
pe S Sp . o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P” document published prior to the international filing date but laterthan  «g» jscument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
13 November 2018 (13.11.2018) T1DEC 2018
Name and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-1450
o PCT Helpdesk: 571-272-4300
Facsimile No, 571-273-8300 PCT OSP: 671 272 7774
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2007/0196378 A1 (LOTZ, H. et al.) 23 August 2007; paragraphs [0002], {0006], [0013],
[0015)-{0018], [0026]-[0028], (0030}, [0035)-[0036), [0043], [0051], [0053], [0063], [0065]-[0066],
[0068], [0070], [0072), (0073}, {0076, [0078], [0083], [00181}; claims 33, 42.

Fructose-Biphosphate Aldolase {Candida Albicans SC5314]. GenBank: AOW28947.1. 14
October 2016; downloaded from the internet <
https://www.ncbi.nim.nih.gov/protein/AOW28947.1> on 23 October 2018, pages 1-2.

WO 2015/187779 A1 (XBIOTECH, INC.) 10 December 2015; paragraphs [0006}, [0014],
[0026], [0045].

US 7,241,613 B1 (WILLINS, D. et al.) 10 July 2007; column 2, line 63-column 3, line 10;
column 3, lines 6-15; column 8 , lines 24-29; column 17, lines 40-52; column 26, lines 36-42.

WO 02/061113 A2 (THE JOHNS HOPKINS UNIVERSITY) 8 August 2002; abstract; page 2,
lines 26-30; page 50, line 16-page 51, line 10.

WO 2006/076594 A2 (XENCOR, INC.) 20 July 2006; paragraphs {10], [103}.

1-2, 10, 12, 13112,
14/13/12, 41, 53/41,
54/53/41, 55/53/41,
56/54/53/41, 62/12,
63/12, 64/63/12, 77/10,
77/12,78/10, 78/12
12, 15/14/13/12, 16/12,
44/41, 45/41, 53/40,
54/53/40, 55/53/40,
56/54/53/40, 69/12

9, 16/11-12, 40, 44/40,
45/40, 48/40, 49/40,
50/40, 53/40, 54/53/40,
55/53/40, 56/54/53/40,
58, 60/57, 60/58, 62/40,
62/58, 63/40, 63/58,
64/63/40, 64/63/58,
70/40, 71/58, 72/71/58,
73/72/71/58, 79/40,
79/58, 80/40, 80/58

44/40-41, 45/40/41

57-58, 60/57-58,
62/57-58, 63/57-58,
64/63/57-58, 68,
69/11-12, 70/40-41,
71/57-58, 72/71/57-58,
73/72/71/57-58,
79/57-58, 80/57-58

84-89
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Box No. Il 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:

I. 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. Claims Nos.: 52, 59, 81-83, 91
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il 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 timely paid by the applicant, this international search report covers all searchable
claims.

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

3. I__—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, ﬁ No (equired 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.:

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

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I 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 No. llI: 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 1-51, 53-58, 60-80, 84-90; a fungal cell wall fructose-bisphosphate aldolase (Fba) peptide encompassing SEQ ID NO:
26 (universal peptide); an adjuvant (composition component); SEQ ID NO: 53 (antibody target protein); fungi (microorganism); and an
anti-fungal agent (antimicrobial agent) are directed toward antigenic universal peptides, vaccine compositions comprising the peptides;
nucleic acids encoding the peptides; antibodies binding the peptides or their parent proteins, nucleic acids encoding the antibodies and
host cells comprising the nucleic acids, compositions comprising the antibodies, and methods of using the peptides or antibodies to
prevent infection.

The vaccines, peptides, nucleic acids, antibodies, host cells, compositions, and methods will be searched to the extent that they
encompass a fungal cell wall fructose-bisphosphate aldolase (Fba) peptide encompassing SEQ ID NO: 26 (universal peptide); an
adjuvant (composition component); SEQ ID NO: 53 (antibody target protein); fungi (microorganism); and an anti-fungal agent
(antimicrobial agent). Applicant is invited to elect additional peptide(s), and/or composition component(s), and/or antibodies by target
peptide or protein sequence and/or, where applicable, clone name and/or, where applicable, pair(s) of light and heavy chain sequence
(s), with specified SEQ ID NO: for each, or with specified substitution(s) at specified site(s) of a SEQ ID NO:, such that the sequence of
each elected species is fully specified (i.e. no optional or variable residues or substituents), to be searched. Aadditional peptide(s),
and/or composition component(s), and/or antibodies by target peptide or protein sequence and/or, where applicable, clone name and/or,
where applicable, pair(s) of light and heavy chain sequence(s), will be searched upon the payment of additional fees. It is believed that
claims 1-8, 7-9 (each in-part), 10-13, 14-16 (each in-part), 26-28, 33 (in-part), 34-36 (each in-part), 40 (in-part), 41-42, 43-45 (each
in-part), 48-50 (each in-part), 53-58 (each in-part), 60 (in-part), 62-64 (each in-part), 68-69, 70-73 (each in-part), 77-80 (each in-part),
and 84-90 encompass this first named invention and thus these claims will be searched without fee to the extent that they encompass aa
fungal cell wall fructose-bisphosphate aldolase (Fba) peptide encompassing SEQ ID NO: 26 (universal peptide); an adjuvant
(composition component); SEQ ID NO: 53 (antibody target protein); fungi (microorganism), and an anti-fungal agent (antimicrobial
agent). Applicants must specify the claims that encompass any additionally elected peptide(s), and/or composition component(s),
antibodies by target peptide and/or, where applicable, clone name and/or, where applicable, pair(s) of light and heavy chain sequence
(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different than what was
indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will
result in only the first claimed invention to be searched/examined. An exemplary election would be a fungal cell wall
6-methyltetrahydropteroyitriglutamate-homocysteine methyltransferase (Met6) peptide enompassing SEQ 1D NO: 1 (universal peptide).
(Note: the assignment of SEQ ID NO: 26 as the first exemplary embodiment is based on paragraph [00201] of the instant disclosure,
which is the only occurrance of a specified sequence for a Fba peptide within the claimed group of sequences that is indicated in the
body of the disclosure.)

No technical features are shared between the peptides and/or nucleic acids, and/or composition components, and/or antibodies of
Groups I+ and, accordingly, these groups lack unity a priori.

-***_Continued Within the Next Supplemental Box-***-
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-***.Continued from Previous Supplemental Box -***-

Additionally, even if Groups [+ were considered to share the technical features including: an antigenic universal peptide comprising a
peptide that is at least 70% identical in two or more different microorganisms, wherein the peptide comprises at least nine consecutive
amino acid residuss, and wherein the peptide is modified for use as a vaccine in a mammal; a nucleic acid encoding an antigenic
universal peptide comprising a peptide that is at least 70% identical in two or more different microorganisms, wherein the peptide
comprises at least nine consecutive amino acid residues, and wherein the peptide is modified for use as a vaccine in a mammal; a
vaccine composition comprising an antigenic universal peptide and a pharmaceutically acceptable carrier, wherein the amino acid
sequence of the antigenic universal peptide is at least 70% identical in two or more different microorganisms, and wherein the peptide
comprises at least nine consecutive amino acid residues; a vaccine composition comprising a nucleic acid encoding an amino acid
sequence of an antigenic universal peptide and a pharmaceutically acceptable carrier, wherein the amino acid sequence of the antigenic
universal peptide is at least 70% identical in two or more different microorganisms, and wherein the peptide comprises at least nine
consecutive amino acid residues; a vaccine composition comprising at least two antigenic universal peptides and a pharmaceutically
acceptable carrier, wherein the amino acid sequence of the first antigenic universal peptide is at least 70% identical in two or more
different microorganisms, and optionally, wherein the amino acid sequence of the second antigenic universal peptide is at least 70%
identical in two or more different microorganisms, and wherein each peptide comprises at least nine consecutive amino acid residues; an
isolated antibody or binding fragment thereof that specifically binds to a peptide with an amino acid sequence that is at least 80%
identical in two or more different microorganisms, wherein the peptide comprises the amino acid sequence; an isolated antibody or
binding fragment thereof that specifically binds to at least one synthetic cell wall peptide with an amino acid sequence that is at least
70% identical in two or more different microorganisms; an isolated nucleic acid encoding the antibody; a recombinant expression vector
comprising the isolated nucleic acid; a host cell comprising the nucleic acid; a host cell transformed with the recombinant expression
vector; a composition for passive protection against an infection comprising an immunologically effective amount of at least one
recombinant antibody or binding fragment thereof that specifically binds to a peptide with an amino acid sequence that is at least 80%
identical in two or more microorganisms, and a pharmaceutically acceptable carrier; a composition for passive protection against an
infection comprising an immunologically effective amount of at least one recombinant antibody or binding fragment thereof that
specifically binds to a peptide with an amino acid sequence that is at least 80% identical in two or more microorganisms, and a
pharmaceutically acceptable carrier, wherein the peptide comprises the amino acid sequence; a method for active immunization against
a microbial infection, the method comprising administering the composition; a method for active protection against a microbial infection
comprising administering the composition to a subject in need thereof; a method for passive immunization against a microbial infection
comprising administering the composition to a subject in need thereof; a method for passive protection against a microbial infection
comprising administering the composition to a subject in need thereof; a method for selecting a peptide vaccine, the method comprising
aligning the amino acid sequences of two or more cell wall proteins, and selecting a peptide vaccine, wherein the amino acid sequence
of the peptide vaccine is at least 80% identical in the two or more cell surface proteins; a therapeutic composition, wherein the
composition comprises: a. an antibody mixture, a peptide mixture, or a combination thereof, and b. optionally, an antimicrobial agent
wherein the therapeutic composition is effective to stimulate an immune response in a patient against a pathogenic/microbial infection;
these shared technical features are previously disclosed by US 2017/0137476 A1 (XIN) in view of WO 2002/061113 A2 (THE JOHNS
HOPKINS UNIVERSITY) (hereinafter ‘Hopkins') and US 7,241,613 B1 to Willins, et al. (hereinafter ‘Willins').

Xin discloses an antigenic universal peptide (chimeric peptides impart active immunity against C. albicans, C. glabrata, C. tropicalis, C.
gulliermodii, and C. lusitaniae; paragraph [0030]) comprising a peptide that is at least 70% identical in two or more different
microorganisms (comprising a peptide that is at least 70% identical to Fba and Met6 of C. albicans, C. glabrata, C. tropicalis, C.
gulliermodii, and C. lusitaniae (in two or more different microorganisms); abstract; paragraphs [0013], [0030]), wherein the peptide
comprises at least nine consecutive amino acid residues (wherein the peptide comprises at least nine consecutive amino acid residues;
paragraph [0015]), and wherein the peptide is modified for use as a vaccine in a mammal (wherein the peptide is modified for use as a
vaccine in a mammal; paragraph [0030}); a vaccine composition (abstract) comprising an antigenic universal peptide (chimeric peptides
impart active immunity against C. albicans, C. glabrata, C. tropicalis, C. gulliermodii, and C. lusitaniae; paragraph [0030]) and a
pharmaceutically acceptable carrier (paragraph [0033]), wherein the amino acid sequence of the antigenic universal peptide is at least
70% identical in two or more ditferent microorganisms (comprising a peptide that is at least 70% identical to Fba and Met6 of C.
albicans, C. glabrata, C. tropicalis, C. gulliermodii, and C. lusitaniae (in two or more different microorganisms); abstract; paragraphs
[0013), [0030}), and wherein the peptide comprises at least nine consecutive amino acid residues (wherein the peptide comprises at
least nine consecutive amino acid residues; paragraph {0015]); a vaccine composition (abstract) comprising at least two antigenic
universal peptides (comprising a chimeric peptide (at least two) that is at least 70% identical to Fba and Met6 of C. albicans, C. glabrata,
C. tropicalis, C. gulliermodii, and C. lusitaniae (in two or more different microorganisms); abstract; paragraphs [0013], [0030]) and a
pharmaceutically acceptable carrier (paragraph [0033]), wherein the amino acid sequence of the first antigenic universal peptide is at
least 70% identical in two or more different microorganisms (comprising a peptide that is at least 70% identical to Fba of C. albicans, C.
glabrata, C. tropicalis, C. gulliermodii, and C. lusitaniae (in two or more different microorganisms); abstract; paragraphs {0013], [0030]),
and wherein each peptide comprises at least nine consecutive amino acid residues (wherein the peptide comprises at least nine
consecutive amino acid residues; paragraph [0015}); an isolated antibody or binding fragment thereof that specifically binds to a peptide
with an amino acid sequence that is at least 80% identical in two or more different microorganisms (antibodies raised against a peptide
that is at least 70% identical to Fba and Met6 of C. albicans, C. glabrata, C. tropicalis, C. gulliermodii, and C. lusitaniae (in two or more
different microorganisms); abstract; paragraphs [0013], [0030]), wherein the peptide comprises the amino acid sequence (paragraph
[0015]); ]); an isolated antibody or binding fragment thereof that specifically binds to at least one synthetic cell wall peptide with an
amino acid sequence that is at least 70% identical in two or more different microorganisms (an isolated antibody or binding fragment
thereof that specifically binds to at least one chimeric (synthetic) cell wall peptide with an amino acid sequence that is at least 70%
identical in two or more different microorganisms; paragraphs [0013], {0030]); a composition for passive protection against an infection (a
composition for passive protection against an infection; paragraphs {0013], [0032]) comprising an immunologically effective amount of at
least one antibody that specifically binds to a peptide with an amino acid sequence that is at least 80% identical in two or more
microorganisms (comprising an immunologically effective amount of at least one antibody that specifically binds to a peptide with an
amino acid sequence that is at least 80% identical in two or more microorganisms; paragraphs [0013], {0030], [0031]), and a
pharmaceutically acceptable carrier (paragraph [0033]);

-***.Continued Within the Next Supplemental Box-***-
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-***-Continued from Previous Supplemental Box-***-

a composition for passive protection against an infection (a composition for passive protection against an infection; paragraphs [0013],
[0032]) comprising an immunologically effective amount of at least one antibody or binding fragment thereof that specifically binds to a
peptide with an amino acid sequence that is at least 80% identical in two or more microorganisms (comprising an immunologically
effective amount of at least one antibody that specifically binds to a peptide with an amino acid sequence that is at least 80% identical in
two or more microorganisms; paragraphs [0013], {0030], {0031]), and a pharmaceutically acceptable carrier (paragraph [0033}), wherein
the peptide comprises the amino acid sequence (paragraph [0015]); a method for active immunization against a microbial infection (a
method for active immunization against a microbial infection; abstract; paragraphs [0035]}, [0039]), the method comprising administering
the composition (the method comprising administering the composition; paragraph [0030]); a method for active protection against a
microbial infection (@ method for active protection against a microbial infection; abstract; paragraphs [0035], [0039]) comprising
administering the composition to a subject in need thereof (the method comprising administering the composition; paragraph [0030]); a
method for passive immunization against a microbial infection comprising administering the composition to a subject in need thereof (a
method for passive immunization against a microbial infection comprising administering the composition to a subject in need thereof;
paragraphs [0032], [0057)); a method for passive protection against a microbial infection comprising administering the composition to a
subject in need thereof (a method for passive protection against a microbial infection comprising administering the composition to a
subject in need thereof; paragraphs [0032), [0057]); a therapeutic composition (vaccine (therapeutic composition); abstract), wherein the
composition comprises: a peptide mixture (abstract; paragraph [0044]) and wherein the therapeutic composition is effective to stimulate
an immune response in a patient against a pathogenic/microbial infection (Mice immunized with the two peptide mixture showed greatly
reduced or even non-detectable fungal CFUs in kidneys (wherein the therapeutic composition is effective to stimulate an immune
response in a patient against a pathogenic/microbial infection); abstract; paragraph [0044]).

Xin does not disclose a nucleic acid encoding an antigenic universal peptide comprising a peptide that is at least 70% identical in two or
more different microorganisms, wherein the peptide comprises at least nine consecutive amino acid residues, and wherein the peptide is
modified for use as a vaccine in a mammal; a vaccine composition comprising a nucleic acid encoding an amino acid sequence of an
antigenic universal peptide and a pharmaceutically acceptable carrier, wherein the amino acid sequence of the antigenic universal
peptide is at least 70% identical in two or more different microorganisms, and wherein the peptide comprises at least nine consecutive
amino acid residues; an isolated nucleic acid encoding the antibody; a recombinant expression vector comprising the isolated nucleic
acid; a host cell comprising the nucleic acid; a host cell transformed with the recombinant expression vector; a method for selecting a
peptide vaccine, the method comprising aligning the amino acid sequences of two or more cell wall proteins, and selecting a peptide
vaccine, wherein the amino acid sequence of the peptide vaccine is at least 80% identical in the two or more cell surface proteins; and a
recombinant antibody.

Hopkins discloses a nucleic acid encoding an antigenic peptide (a nucleic acid encoding an antigenic peptide; claim 1); a vaccine
composition comprising a nucleic acid encoding an amino acid sequence of an antigenic peptide (a vaccine composition comprising a
nucleic acid encoding an amino acid sequence of an antigenic peptide; abstract) ; an isolated nucleic acid encoding an antibody (a
nucleic acid encoding an antigenic peptide; claim 1); a recombinant expression vector comprising the isolated nucleic acid (a
recombinant expression vector comprising the isolated nucleic acid; abstract; page 6, lines 4-7; page 41, lines 30-33); a host cell
comprising the nucleic acid (page 42, lines 14-27; page 43, lines 30-34); a host cell transformed with the recombinant expression vector
(a host cell transformed with the recombinant expression vector; page 42, lines 14-27; page 43, lines 30-34); and a method for selecting
a peptide vaccine (aligning sequences for use in vaccine wherein non-homologous sequences can be disregarded (method of selecting
a peptide vaccine); abstract; page 50, line 16 — page 51, line 10), the method comprising aligning the amino acid sequences of two or
more proteins (the method comprising aligning the amino acid sequences of two or more proteins; page 50, line 16 — page 51, line 10),
and selecting a peptide vaccine (aligning sequences for use in vaccine whsrein non-homologous sequences can be disregarded
(selecting a peptide vaccine); abstract; page 50, line 16 — page 51, line 10).

Willins discloses a recombinant antibody (column 17, lines 40-52).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the disclosure of Xin, to include a
nucleic acid encoding an antigenic peptide; a vaccine composition comprising a nucleic acid encoding an amino acid sequence of an
antigenic peptide; an isolated nucleic acid encoding the antibody; a recombinant expression vector comprising the isolated nucleic acid,
a host cell comprising the nucleic acid; a host cell transformed with the recombinant expression vector; and a method for selecting a
peptide vaccine, the method comprising aligning the amino acid sequences of two or more proteins, and selecting a peptide vaccine, as
disclosed by Hopkins, in order to provide improved molecular vaccines resulting in enhanced immune responses against multiple
pathogenic microorganisms and can be used in the prevention or treatment of diseases that include microbial infections. Furthermore, it
would have been obvious to one of ordinary skill in the art at the time of the invention to modify the disclosure of Xin, to include a
recombinant antibody, as disclosed by Willins, in order to provide antibodies that are not antigenically rejected upon administration in
humans, providng high affinity monoclonal antibodies directed to cell Surface antigens useful in treating and preventing microbial
infections.

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Xin, Hopkins and Willins references, unity of invention is
lacking.
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