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INTERNATIONAL SEARCH REPORT . [nternational application No.
PCTAJS22/75356

A CLASSIFICATION OF SUBJECT MATTER
IPC - INV. AB1K 38/17; AB1K 9/00; A61P 11/00; CO7K 7/D6 {2022.01)

ADD, COTK 4/00; CO7K 7/00; CO7K 14400 (2022.01)

cPC - INV. AB1K 38/395; AB1K 9/0019; AB1K 9/0053; AG1K 9/007; AG1P 11/00; CO7K 7/06

ADD. AG1K 2300/00; CO7K 4/00; COTK 7/00; CO7K 14/00
According to International Patent Classifieation (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History documant

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

Electronic database consulted during the international search (name of database and, where practicable, search terms used}
See Saarch History document

C. DOCUMENTS CONSIDERED TC BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2017/180546 A1 {ARIZONA BOARD OF REGENTS ON BEHALF OF THE UNIVERSITY 1-6, 13-16, 2731 &
— OF ARIZONA} 19 October 2017; claims £, 5, 10, 14-15, 18; page 4, lines 25-27, page 5, lines 38-42
Y 17-19, page 10, linas 7-8, page 12, lines 34-35, page 15, lines 2-4, page 21, lines 28-33 -
50-53 & 60-64
Y —WATSON. "SP-A and SP-D: Dual Functioning Immune Molecules With Antiviral and 50-53 & 60-64

Immunomodulatory Propertles” 1-17. Frontlers in kInmunalogy. Web. 19 January 2021; pags 3,
sacond column, fitth paragraph; DOI: 10.3389/fimmu.2020.622598

I:] Further documents are listed in the continuation of Box C. [:l See patent family annex.

*  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 Televance the principle or theory underlying the invention

“D"  decument cited by the applicant in the international application "X”  document of particular relevance; the claimed invention cannot ba

wg 1 ot : : B considered novel or cannet be cansidered to involve an inventive step
E?L lgm;1 a;\lghcat:on or patent but published on or after the international when the document is taken alona

“L” document which may throw doubts on priotity claim{s) or which “Y” document of particular relevance; the claimed invention cennot
is cited to establish the ‘{Jubl:catlun date of ancther citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such dacuments, such combination

“0" dacumentreferringto an oral disclosurs, use, exhibitionor other means baing abvious t¢ a person skilled in the art
“P*  document published prior to the international filing date but laterthan  “&” document member of the same patent family

the priority date claimed
Date of the acteal completion of the international search Date of mailing of the international search report
28 Novembar 2022 (28.11,2022) JEN 20 2043
Name and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Atin: ISA/US, Commisaioner for Patents Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (July 2022)
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INTERNATIONAL SEARCH REFORT International application No.

PCT/US22/75356

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheef)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intetnational search was
carried out on the basis of a sequence listing:

]
a. forming part of the international application ag filed.

b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13sex 1(a)),

D accompanied by a statement to the effect that the sequence listing does net go beyond the disclosure in the
international application as filed.

2. With regard to any nucleotide and/or aming aeid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence

listing.

3. Additipnal comments;

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application Ne.
PCT/US22/75356

Box Ne. I1 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:

L D Claims Nos,:
becanse they refate 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.: 6-12, 17-28, 32-37, 4349, 54-59, 65-69
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.IIT  Observations where nnity 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, I:] As all required additional search fees were timely paid by the applicant, this infernational search report covers all searchable
claims.

2. D ' as all searchable claims could be searched without effort Jjustifyring additional fees, this Authority did net invite payment of
additional fees.

3. I:I 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. Nao 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.:
Groups I+, Claims 1-5, 13-16, 27-31, 3842, 50-533, 60-64, and SEQ ID NO: 4 (amino acid saquenca comprised within purified
peptide), SEQ ID NO: 10 {purified peptide sequenca).

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.

I:I No protest accompanied the payment of additional search fees.

Form PCTAISA/21( (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No,
PCTAIS22/75356

-***-Cantinued From Box No. [ll: 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 genaral inventive
concept under PCT Rule 13.1. In order for all Inventions to be examined, the appropriate additional examination fees must be paid.

Groups |+, Glaims 1-5, 13-16, 27-31, 38-42, 50-563, 60-84, and SEQ ID NO: 4 {(amino acid sequence comprised within purified peptida),
SEQ ID NO: 10 (purifiad paptide saquence) are directed towards a purlfied peptide and msetheds associated therewith.

The purified peptide and methods of Claims 1, 2-5 {each in-part), 13-14, 15-16 {each in-par), 27, 28-31 {each In-part), 38, 39-42 (each
In-part), 50, 51-53 (each in-part), 60, 51-64 {each in-part) are belleved to encompass the first named invention of Groups I+ and are the
claims that will be searched without fee to the extent that they encompass SEQ ID NO: 4 {first exemplary amino acid sequence
compilsed within purified peptide), SEQ 1D NO: 10 {first exemplary purified peptide sequence). This first named invention of Group I+ has
been selected ta encompass the first species of each of the genus found in claims 2-3, 15-16, 28-29, 3940, 51-52, and 61-62 based on
the guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines.

Applicant is invited to elect additional amino acid sequence(s) comprised within purified peptide, purified peptide sequencea(s) to be
searched. Additional amino acld sequence(s) comprised within purified peptide, purifled peptide sequence(s) will ba ssarched upon the
payment of addltional fees. Applicants must spacify the searchable claims that encompass any addltionally elected amino acid
sequenca(s) comprised within purified paptide, purified peptide 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
pald additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined,
Exemplary elections would be SEQ 1D NO: 8 (amino acid sequence comprised within purified peptida), SEQ [0 NO: 11 (purified peptide
sequence).

Groups |+ wera considered to share the technical features Including: a method of treating an inflammatory lung disease In a sublect in
need therecf, the method comprising administering a therapetitically effsctive amount of a purified peptide comprising an amino acid
sequance of KEQCVE or SEQ ID NO: 8 to the subject; a pharmaceutlcal compositlon for enhancing SP-A activity in a cell, comprlsing a
purified peptide comprising an amino acid sequence of KEQCVE or SEQ ID NO: @ in a pharmaceutical carrier; 8 method compiising:
delivering a composition comprising a purified peptide to a cell in a subject, said peptide comprising an amino acid sequence of KEQCVE
or SEQ ID NO: §, wherein said delivering results in enhancing SP-A activity in the cell, treating an inflammatory lung disease in the
subject, or both; a purified peptide for use in a method of treating an inflammatory lung disease, the purified peptide comprising an amine
acid sequence of KEFQCVE ar SEQ ID NQ: 9; a methed of treating coronavirus disease 2019 or COVID-19 in a subject in naed thereof,
the method comprising administering a therapeutically effective amount of a purified peptide comprising an amine acid sequence of
KEQCVE or SEQ ID NO: 9 to the subject; a purified peptide for use in a method of treating coronavirus disease 2019 or COVID-19, the
purifiad peptide comprising an amino acid sequence of KEQCVE or SEQ ID NO: ; these shared technical features are previously
disclosed by US 2019/0117741 Al to ARIZONA BOARD QF REGENTS ON BEHALF OF THE UNIVERSITY OF ARIZONA (hereinafter
“Arizona"} in view of the publication entitted “SP-A and SP-D: Dual Functloning Immune Molecules With Antiviral and Immunomodulatory
Properties” by Watson, et al. (hersinafter “Watson”).

Arizona discloses a method of freeting an Inflammatory lung disease in a subject in need thereof {method for treating lung disease, such
as asthma (inflammatory lung diseasa), in a subject; paragraphs [0011], [0012]}, the method comprising administering a therapeutically
effective amount of a purified peptide comprising an amino acid sequence of KEQCVE or SEQ ID NQ: 9 to the subject (administering a
therapseutically affective amount of a purified peptide comprising an amine acld saquence of KEQCVE to the subject; paragraphs [Q011],
[0012], [0G13], [3015]); & pharmaceutical composlition for enhancing SP-A acthity in & cell, comprising a purified peplide comprising an
amino acid sequence of KEQCVE or SEQ ID NO: 8 [n a pharmaceutical carder (enhancing SP-A activity in a cell, comprising deliverlng a
pharmaceutical compasition comprising a purifled peptide comprising an amino acid sequence of KEQCVE in a pharmaceutical carrler;
paragraphs [0011], [0012], [0013], [0015], [0085]); & method comprising: dalivering a composition comprising a purlfied peptide to a cell
In a subject, sald peptide comprising an amino acid sequence of KEQCVE or SEQ ID NO: 9, wherein said deliveting results In enhancing
SP-A activity in the cell, treating an inflammatory lung dizease in the subject, or both (delivering & compasition comprising a purified
peptide to a cell in a subject, comprising an amine acid sequence of KEQGVE, wherein said delivering results in enhancing SP-A activity
in the el and treating an inflammatory lung disease in the subjact; paragraphs [001 1], [0012], [0 3], [0015], [CC65]); a purified peptide
for use in a method of treating an inflammatory lung disease, the purified peptide comprising an amino acid sequence of KEQGVE or
SEQ ID NC: 9 (a purified peptide for use in a method of treating an Inflammatery lung disease, the purified peptide comprising an amino
acid sequence of KEQCVE; paragraphs [0011], [0912], [0013], [0015], [00651).

Arizona does not disclose a method of treating coronavirus disease 2019 or COVID-19 In a subject in need theteof, the method
comprlsing adminlstering a therapeutically effective amount of a purified peptlide comprising an amino acld sequance of KEQCVE or SEQ
ID NO: 9 to the subject; a purified peptide for use in a method of treating coronavirus disease 2019 or COVID-18, the purifled peptide
comprising an amino acid sequence of KEQCVE or SEQ ID NO: 8.

Walscn discloses a method of treating ctronavirus disease 2019 or COVIE-19 In a subject in need thereof, the methed comprising
administering a therapeutically effective amount of a purified SP-A peptide to the subject; a purified SP-A paptide for use in a method of
treating coronavirus disease 2019 or COVID-19 (recombinant {purified) SP-A could have therapeutic patential in neutralizing both current
and future strains of SARS-CoV-2 virus as well as medulating the inflammation-mediated pathology associated with COVID-19 {treating
coronavirus disease 2018 or COVID-18 in a subject in need thereof); abstract).

It would have been obvious to a person of ordinary gkill In the art, at the time of the invention, to have modified the method, as previously
disclosed by Arizona, for the Integrafion of treating COVID-19 in a subject In need thereof, comprising administering a therapautically
effective amount of a purified SP-A peptide to the subject; a puriflied SP-A peptide for usa in a mathed of treating COVID-19, based on
the teachings of Watson, as this medification would provide the capability of treating COVID-19 In a sublect by administering 1o the
subject a SP-A peptide comprising an amino acid sequence of KEQCVE, thereby offering an approach in addition 1o the existing
treatment strategies available for COVID-19.

Since nona of the special technical features of the Groups I+ inventions are found in more than ane of the inventions, and since all of the
shared technical features are previously disclosed by the Arizona and Watsan references, unity of invantion is lacking.

Form PCT/ISA/210 (extra sheet) (July 2022)
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