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INTERNATIONAL SEARCH REPORT International application No.
PCT/US17/30100

A.  CLASSIFICATION OF SUBJECT MATTER
||:}% - AG1K B/17, 38/18, 45/06; CO7K T/0B, 7/08, 14/47, 14/505; C12N 15/63; A61P 31/12 (2017.01)

T ASK B/17, 3818, 45/06, 39/3955, 38/1708; CO7K 7/06, 7/08, 14/47, 14/505; C12N 15/63

According 1w Intemational Patent Classification (IPC) of to both national classification and TPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system Followed by classification symbaols)
Sea Search History document

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History docurmant

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ¢laim No.
X +[CA 2840078 A1 {CENTRO DE INGENIERIA GENETICA Y BIOTECNOLOGIA) 26 Fabruary 1-2, 4/1-2, 6M411-2,
- 2015; page 1, lines 10-11; page 8, lines 15-16; page 13, lines 4, 10; page 49, iines 27-28; page | 20/1-2, 21/20/1-2,
Y 51, lines 4-5; page 57, line 13; Table 1; Figure 1E 22/2112011-2,
23/221211-2
5/41-2
Y US 2015/0031858 A1 (VAXINNATE CORPORATION) 29 January 2015; paragraph {0247] 5/4/1.2
WO 2015/131858 A2 (CENTRO DE INGENIERIA GENETICA ¥ BIOTECNOLOGIA); entire 1-2, 4/1-2, 5/1411-2,
documant 6i4M-2, 20M1-2,
20201-2, 227211201-2,
23/22/21M1-2
A (KINOSHITA, M et al.) HMG-X, a Xenopus gena ancoding an HMG1 homolog, is abundantly 1-2, 4/1-2, 5/a11-2,
expressed in the daveloping nervous system. FEBS Letters. 26 September 1994, Vol. 352, No. | 6/4/1-2, 20/1-2,
2; pages 191-196; DOI: 10.1016/0014-5793(94)00908-0 29/20/1-2, 242120112,
25/222111-2
D Further documents are listed in the continuation of Box C. I:I See patent family annex.
" Special categories of cited documents: “T"  Iater document published after the intemational 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 1o understand
to bé of particular relevance the principle or theory underlying the invention
“E" carlier application or patent but published on or after the i ional «x" g of particular relevance; the claimed invention cannot be
filing date considered novel or cannat be considered to invelve an inventive
“L dpcgmem whilt_:hhm:y 1hr§|\y dqubtz on prtjorily |:‘.]ain_t(s)_ or Whicll;l is step when the document is taken alone
cited to establish the publication date of another cifation or other wy goevmont of panticular relevance; the claimed invention cannot be
special reason (as specified) considered mpai:valve an inventive siep when the document is
“Q” document referring to an gral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being chvious to a person skilled in the art

“P"  document published prior to the imernational filing date but later than wgm  gocumen: 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
12 September 2017 (12.09.2017} 0 2 0 CT 20"?

Name and mailing address of the 1SA/ Authorized officer

Mail Stop PCT, Aftn: ISNUS.‘_GL_)rqmissioner for Patents Shane Thomas

P.O. _Bn_x 1450, Alexandria, Virginia 22313-1450 PCT Halpdesk: 571-272-4300

Facsimile No. 571-273-8300 PCT Q5P; 571-212.7774

Form PCT/$A/210 (second sheet) {January 2015)
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Box No. II 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. I:l Claims Nos.:

because they relate to subject matter nat required to be searched by this Authority, namely;

2. D Claims Nos.:

beeause they relate to parts of the intemational application that do not comply with the prescribed requirements fo such an
extent that no meaningful intermational search can be carried out, specifically:

3. % Claims Nos.: 7-19
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a),

Box No. 11l Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Autherity found multiple inventions in this international application, as follows:
-"**_Plagse sae supplemental page-""*-

L. I:l As all required additional search fees were timely paid by the applicant, this interational 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. K{ Mo required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricied to the invention first mentioned in the claims; it is covered by claims Nes.:

1, 2 {in-part), 4 {in-part), 5 (in-part), 6 {in-part), 20 (in-part), 21 (in-part), 22 {in-part) and 23 (in-part); SEQ ID NO: 3

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicabie, 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.

Fotm PCT/SA/210 {continuation of first sheet (2)) (January 2015)



(69) JP 2019-523633

A 2019.8.29

INTERNATIONAL SEARCH REPORT

. ) i ication No.
Information en patent family members International application No

PCT/US17/30100

-***-Continued from Box No. 11l: Observatians where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as 1o form a single general inventive
concapt under PCT Rule 13.1. In ordar for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups k, Claims -8, 20-23 and SEQ ID NO: 3 are directed toward an isolated peptide of 4 to 30 amino acids, having tissue protective
activity in a responsive call, tissue, or argan; & pharmaceutical composition comprising the peptids; an isolated nuclelc acld comprising a
nucleotide sequence ancoding the peptida; an axprassion vactar and host cell comprising the nucleic acid or vector; and a method of
recombinantly producing the peptide.

The isolated peptide, composition, nuclaic acid, vactor, host call and method will be searchad to the extent they encompass SEQ D NO:
3 (first exemplary peplide sequence). Applicant is invited to elect additional peptide(s), with spacified SEQ ID NO: for each, to be
searched. Additional peplide sequence(s) can be searched upon the payment of additional fees. It is belisved that clalms 1, 2 {in-part), 4
{in-part}, § (in-part), 8 {in-part), 20 {in-part), 21 {in-part), 22 {in-part) and 23 (in-part) encompass this first named invention and thus these
claims will be searched without fes to the extent that they encompass SEQ ID NO: 3 (peptide saquence). Applicants must specify the
claims that encompass any additionally elected paptide sequance(s). Applicants must further indicate, if applicabla, 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 ctaimed invention to be searched/examingd. An
examplary election would be a peptide ancompassing SEQ 10 NQ: 1 (first exemplary elecled peptide sequence).

Groups |+ share tha technical features including: an isclated peptida of 4 to 30 amino acids comprising GDKA (SEQ ID NO: 3) having
tissue protective activity in a responsive cell, tissus, or organ; a pharmaceutical composition comprising the isolated peptida and a
pharmaceulically acceptabla carrier; an isolated nucleic acid comprising a nucleotide sequence encoding the isclated peptide; an
axpression vactor comprising the nucleic acid; a host cell comprising the expression vector; and a methad of recombinantly producing an
isolated peplida comprising the step of isclating the peptide from the host cell.

However, these shared technical features are previously disclosed by US 2014/0127134 A1 to Yang et al. {hereinafter 'Yang') in view of
the article 'HMG-X, a Xenopus gene encoding an HMG1 homelog, is abundantly expressed in the developing nervous system” by
Kinoshita ot al. {hereinafter 'Kinoshita’).

Yang discloses an isclated peplide of 4 to 30 amine acids (an HMBG1 Box A poiypeplide fragmant of less than 10 to less than 33
residues in length; paragraphs [0133], [0164]) comprising ADKA (comprising a fragmant of SEQ ID NO: 3 (comprising ADKA); paragraph
[0133), SEQ 1D NO: 3, wherein residues 58-61 of SEQ ID NO: 3 consist of the sequence 'ADKA") having lissue pratective activity in a
rasponsive ¢ell, tissue, or organ (for pravanting cancer (having tissue protective activity in a responsive cell, tissue, or grgan); paragraph
[0138]). a phanmaceutical composition comprising tha Isolated peptide and a pharmaceutically acceptable carrier {a pharmaceutical
composition comprising the isolated peptide and a pharmaceutically acceptable catrier; paragraph [D235]); an isolated nuclaic acid
comprising a nucleotide sequance enceding the isclated peptide {an Isolated nucleic acid comprising a nucleotide sequance encoding
tha Isolatad paptide; paragraph [0216]); an expression vector comprising the nucleic adid (an expression vector comprising the nucleic
acld; paragraph [0216]); a host call comprising the expression vector {a host cell comprising the expression vector; paragraph [0216]);
and a method of recombinantly preducing an isolated peplide comprising the step of isolating the peptide from the host cell (a method of
recombinantly producing an isolaled peptide comprising the stap of isolating the paeptide from the host cell; paragraphs [0216], [0228]).
‘Yang further discloses wherain the box A peptides are antagonists of HWGB1 (whersin the box A peptidss are antagonists of HMGEY;
paragraphs [0132], [0134]}; as well as methods of seresning for inhibitors of HMGB1 (methods of screening for inhibitors of HMGB1;
paragraphs [0215], [0216]).

‘Yang does not disclose comprising GOKA {SEQ 1D NO: 3).

Kinoshita discloses an HMGB1 {(HMG1) homotog from Xenopus (an HMGB1 (HMG1) hamolog from Xenopus; abstract), wherein the
hormolog comprises the sequence GDKARYEREM (wherein the homelog comprises the sequence GDKARYEREM; Figure 2A, residues
66-75), wherein the region aligns with the sequence 'ADKAEREM of the human HMG1 saquence (wherein the region aligns with the
saquence 'ADKAEREM’ of the human HMG1 sequence; Figure 2B) near the C-terminal and of tha A box (near the C-terrninal end of the
A domain (box); Figure 2B).

It would have baen obvious to a person of ordinary skill in the art at the time af the invantion was rmade to have modified the disclosure
of Yang o have used the screening methods of Yang to identify active antaganist fragmants of the A box of HMGB1, as disclosed by
Yang, including fragments of 20-30 residues including either the N-terminal portion, or C-terminal portion of the A box, wherein a
fragment of the C-terminal portion of the A box of 36 residues in length comprises the sequence "ADKA', wherein said fragments would
have, absent evidence to the contrary, have demonstrated said antagonistic and cell-protective activity. It further would have been
obvious to a person of ordinary skill in the art at the time of the invention was made to have modifisd the disclosurs of Yang to have
usad homaologous fragments from additional species useful for animal models in laboratory studies, such as mice, or Xenopus, based on
the disclosure of Kinoshita, In arder to better enabfe the usa of homologous sequence fragments from the animal model species as an
antagonist for the study of the effects of the peplides prior to trials or the developmant of pharmaceuticals for usa in humans.

Since nons 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 featuras are praviously disclased by a combination of the Yang and Kinoshita references, unity of invention is lacking.

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