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FI/BICOWT | LT CEE®RAS

FTI= D-Ala, Gly, Aib, B-Ala, L-Cys, D-Cys

FILE= D-Arg, Lys, D-Lys, Orn, D-Om

FRINSEY D-Asn, Asp, D-Asp, Glu, D-Glu, Gln, D-GIn

TFRINGT B D-Asp, D-Asn, Asn, Glu, D-Glu, Gln, D-GIn

DARTAY D-Cys, S-Me-Cys, Met, D-Met, Thr, D-Thr, L-Ser,

D-Ser

TNEIY D-Gln, Asn, D-Asn, Glu, D-Glu, Asp, D-Asp

TR D-Glu, D-Asp, Asp, Asn, D-Asn, Gln, D-Gln

et Ala, D-Ala, Pro, D-Pro, Aib, B-Ala

Va4 D-Ile, Val, D-Val, Leu, D-Leu, Met, D-Met

AqLw Val, D-Val, Met, D-Met, D-Ile, D-Leu, Ile

i D-Lys, Arg, D-Arg, Orn, D-Omn

FFA =i D-Met, S-Me-Cys, Tle, D-Tle, Leu, D-Leu, Val, D-Val

v el [ By g o D-Phe, Tyr, D-Tyr, His, D-His, Trp, D-Trp

oy D-Pro

) D-Ser, Thr, D-Thr, allo-Thr, L-Cys, D-Cys

[NV gt D-Thr, Ser, D-Ser, allo-Thr, Met, D-Met, Val, D-Val

FEs D-Tyr, Phe, D-Phe, His, D-His, Trp, D-Trp

AU M D-Val, Leu, D-Leu, Ile, D-Ile, Met, D-Met
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INTERNATIONAL SEARCH REPORT International application No.
PCTAJS2018/041258

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - ABTK 31/715; AB1K 31/727; AG1K 31/728; AG1K 31/737, AB1IK 38/00; AB1K 38/08 (2018.01}

CPC - AB1K 8/0019; AB1K 31/727; AB1K 31/728; AG1K 31/737; AB1K 38/14; AB1K 38/16; AB1K 47/61;
AB1K 47/62; AG1TK 47/64; AB1K 47/65; AB1L 2300/232; AG1L 2300/252; CO7K 14/T5 (2018.08)

According to International Patent Classification (IPC) or to both national classification and TPC
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sea Search History document

Documentation searched other than minimum documentation to the extent that such decuments are included in the fields searched

USPC - 435/273; 435/60.7; 514/1.8 (keyword dalimited)

Electronic data base consulted during the interational 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 ¢laim No.

US 2016/0229885 A1 (SYMIC IP, LLC) 11 August 2016 (11.08.20186) entirs docurnant 1-5, 23, 30, 33-35, 40

A WO 2016161333 A2 (FURDUE RESEARCH FOUNDATION} 06 October 2016 {06.10.2016) 1-5, 23, 30, 33-35, 40
antlre document

A = |JIN et al. "Gollagen mimatic peptide enginearad M13 bacteriophage for collagen targeting and | 1-5, 23, 30, 33-35, 40
imaging in cancer,” Blomaterlals, 10 August 2014 {10.08.2014), Val. 35, Pgs. 9236-9245. entire
document

A « |MIYAZAKI st al, "A Collagen-Binding Mimetic of Neural Cell Adhesion Molecule,” Bioconjugate | 1-5, 23, 30, 33-35, 40
Cherristry, 14 May 2008 (14.05.2008), Vol. 19, No, 6, Pgs. 1118-1123. antire document

A US 2004/0127416 At (MASSIA at al) 01 July 2004 (01.07.2004) entire document 1-5, 23, 30, 33-35, 40
WO 201 7/066348 A1 (SYMIC IP, LLC) 20 April 2047 {20.04.2017) entira document 1-5, 23, 30, 33-36, 40

A WO 2009/120995 A2 (PURDUE RESEARCH FOUNDATICN et al) 01 October 2009 1-5, 23, 30, 33-35, 40

{01.10.2009) entire document

D Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categorics of cited documents; “T" Jater document published afer the international filing date o dpriorily
“"A"™ docurnent defining the general state of the art which is not considered date and not in conflict with ihe application but cited 10 understand
to be of particular relevance the principle or theory underlying the invention
“E™ earlier application or patent but published on or after the internationat x4 of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
Ehs doﬂmant er;iIChhmgy thrglw doubti on p?:orily ]::lain‘l(sJ‘ or whinl;'l is step when the document is taken alone
cited to establish the publication date of another cilation of olher wyw  gooent of parii . : ; -
: particular relevance; the claimed invention cannot be
special reason (as specified) o considered to invelve an inveniive siep when the document is
“0" document referring to an oral disclosure, use, exhibition ar other combingd with ong or more other such d such combination
§ being obvious 10 a person skilled in the art

“P*  document published prior to the intemationat filing date but later than  « g i
the priority date claimed ‘&' document member of the same patent family

Date of the actual completion of the intenational search Date of mailing of the international search report
20 December 2018 -, ? JA N 20]9

Name and mailing address of the 1SA/US Authorized officer

Mail Stop PCT, Atin: ISA:_‘US. Commissioner for Patents Blaine R. Copenheaver

P.O. Box 1450, Alexandria, VA 22313-1450 PCT Heldask: 571-2724300

Facsimile No. 571-273-8300 PCT OSP: 674-272.T774

Form PCT/ISA/210 {second sheet) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCTAIS2018/041259
Box No, 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

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

a I:l forming part of the international application as filed:
D 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 13ser. 1{a} for the purposes of intemational search
only in the form of an Annex C/5T.25 text file,

[ ﬁ firnished subsequent to the international filing date for the purposes of international search only:
w in the form of an Annex C/ST.25 text file (Rule 13er. Fa)).
on paper ot in the form of an image file (Rule 13ser. 1{b) and Administrative lnstructions, Section 713).

2 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:
SEQ ID NOs: 4, 5, and 111 were searchad.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REFORT International application No,
PCT/US2018/041259

Box No. 11 Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This intermational 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. K‘ Claims Mes.: 7-20, 27-29, 43,44
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a),

Box No. 1I1  Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:
See exira sheet(s).

1. I:l 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. 5:3 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only thoss claims for which fees were paid, specifically claims Nos.:

1-5, 23, 30, 33-35, and 40 to the extent that they read on a biocanjugate comprising a glycan and a binding unit of formula (1)
{(X1)mX2)nX3-L {1}, whera {I} X2 and X3 are absant; L is GSGRR (SEQ ID NO:111); mis 1; nis 1; and X1 is GALYKSILY (SEQ
ID NO:5); or (i} X2 and X3 are absant; L is GSGSGSRR (SEQID NO:4), mis 1; nis 1; and X1 Is GALYKSILY (SECQ [D NCx5).

4, D 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.:

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

l:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
tee was not paid within the time Hmit specified in e invilation,

K‘ No protest accompanied the payment of additional search fees.

Form PCTASA/Z10 (continuation of first sheet {2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/041259

Continued from Box No. Lt Observations where unity of invantion is lacking

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

Group I+: claims 1-6, 21-26, and 3042 are drawn 1o bioconjugates, each bioconjugate comprising covalantly bonded thereto a glycan
and at least one binding unit of Formula {I) or Formula (I1).

The first invention of Group |+ is restricted to a bioconjugate comprising covalently bonded therato a glycan and a binding unit of
Formula (1}, wherein the binding unit is selacted to be {(X1)mX2)nX3-L, where X2 and X3 are absent; L is GSGRR (SEQ ID NO:111); m
is 1; nis 1; and X1 is GALYKSILY {SEQ ID NO:5). | is believed that claims 1-3, 30, and 33-35 read on this first named invention and
thus these claims will be searched without fee to the extent that they read on a bioconjugate comprising a glycan and a binding unit of
SEQ ID NO:5 and SEQ 1D NQ:111,

Applicant is invited to elect additional biocenjugates, each with specified chemical structure and/er SEQL ID NC for each X1, X2, X3, or L
for each binding unit, to be searched in a specific combination by paying an additional fee for each set of election. An exemplary
alection would be a hioconjugate comprising covalently bonded thereto a glycan and a binding unit of Fermula {1}, wherein the binding
unit Is selected to be ({X1)mX2)nX3-L, where X2 and X3 are absent; L is GSGSGRR (SEQ ID NC:112); mis 1; and X1 is
RRANAALKAGELYKSILY (SEQ IO NO:5). Additional biocon)ugatas will be searched upon the paymant of additional fees. Applicants
must speclfy the clalms that read on any additional slected invantions. Applicanis must further indicate, if applicable, the claims which
read on the first named Inventlon if different than what was indicated above for this group. Failure to clearly identify how any paid
additional Invertion fees are to be applied to the “+* group{s) will result in anly the first claimed invention to be searched/examined.

The inventions listed in Groups 1+ do not relate to a single ganeral invantive concept under PCT Rule 13.1, because under PCT Rule
13.2 thay lack the same or corresponding speclal tachnical features for the following reasons:

The Groups |+ formulas do not share a significant structural element responsible for treating peripheral artery disease andfor for freating
fibrosis, requiring the selsction of altematives for the structure of the binding unity for each bioconjugate, where “at least ona binding unit
(s) of formula (1) covalently bonded thereto; ({(X1)mX2)nX3-L (I}, whersin: X iz an amine acid saquence comprising a collagen-binding
unit; X2 and X ara independently absant, an amino acld saquence having from 1 to 15 amino acids; or a moiety -NH-CH2-(CH2)q-C(O)-
or ={OCH2CH2)p-0CH2CH2-, where p and g are each independently an integer from 1 to 10; L is a spacer of from & to 20 amino acids
selacted from the group consisting glycine (G), sarine (S}, arginine (R}, and lysine (K), or a moisty ~NH-CH29CH2)q-C{Q)-, provided L
comptises at lsast two arginines (R) within the first ive amino acids from the glycan, and wharsin L further comprises an optlonal linking
moisty which covalently bonds the peptide to the giycan, mis 1 or2; andnis 1 or 2",

Additionally, even if Groups |+ were considered to share the technical features a bioconjugate comprising a glycan and at least one
binding unit(s) of fermula {1} ({(X1)mX2)nX3-L (1), whergin: X is an amino acid sequence comprising a collagan-binding unit; X2 and X ara
Indepandantly absant, ah amino acid sequence having from 1 to 15 aming acids; or a moiety -NH-CH2-(CH2)q-C(O)- or —(OCH2CHR)
p-OCH2CH2-, whare p and q are each indapendently an intager from 1 to 10; L is a spacer of from 5 to 20 amino aclds selacted from the
group consisting glycine (G}, serine (S}, arginine (R), and lysine {K), or a moiety —-NH-CH28CH2)q-C{D)-, provided L comprises at |sast
two arginines {R} within the first five amino acids from the glycan, and whersin L further comprises an optional linking mciety which
cavalantly bonds the peptide to the glycan; mis 1 or 2; and n is 1 or 2; a binding unit of formula (1) {{X1)mX2)inX3-L {11}, wherein: X is an
amino acid sequence comprising a collagen-binding unit; X2 and X are independently absaent, an amine acid sequence having from 1 to
15 aming acids; or a moiaty -NH-CH2-(CH2)q-C{O)- or —(OCH2CH2)p-OCH2CH2-, whera p and g ara each independently an integer
from 1 to 10; L is a spacer of from 5 to 20 amino acids sslectad from the group consisting glycine (G), serine (8), arginine (R). and lysine
(K), or a molety -NH-CH?90:H2)g-C(O}-, provided L comprises at least two arginines (R) within the first five amino acids from ths glycan,
and wherein L further comprises an optional linking moiety which covalently bonds the paptide to the glycan; mis 1 or 2; and nis 1.or 2;
provided that the binding unit is not RRRKKIQGRSKR or RRGGRKWGSFEG; a bioconjugate comprising heparin conjugated; a peplide
having the amino acid sequence; these shared technical features do not reprasent a contribution over the prior art.

Spacifically, US 2016/0229885 A1 1o Symic IP LLC discloses a bioconjugate (This invention relates te collagen-binding synthetic
peplideglycans, Abstract; conjugate, Para. [0163]) comprising a glycan and a binding unit(s) of formula (1} and/or fermula (1) {(X1)mX2)
nX3-L, whera X2 la absent; X3 is absent, mis 1 ((PnL}x-G, Para, [0024}; where nis 1, X is 1; P is a synthetic peptide of about 5 {o about
40 amino acids compriging a sequence of a collagen-binding domain, Para. [0026]; whersin L s a linker, Para, [0027]; wherain G is a
glycan, Para. [0028]; the paptide companent of tha peptidoglycan comprises an amino acid sequance of RRANAALKAGELYKSILYGC
[SEQ ID NQ: 1), Para. [0053}; amino acids may be included in the linker, Para, [0268]) covalently bonded thereto (a glycar-iinker
conjugata, Para. [0267]; The conjugate is typically formed by covalent bonding of the peptide to the glycan, Para. [0268]); a bioconjugate
comprising heparin gonjugated {This invantion relates to collagen-binding synthetic peptidoglycans, Abstract; conjugate, Para. [0163];
Hep-SILY, heparin-SILY conjugate, Para. [0188]); a peptide having the amino acid sequence (the synthatic peplide comprises an amina
acid sequence, Para. [0218]).

Further, US 2016/0128076 A1 to Symic Biomadical, Inc. discloses a bioconjugate (synthetic peptidoglycans comprised of ong or more
synthetic peptides conjugated to a glycan, Abstract) comprising covalently bonded thereto a glycan and a binding unit(s) of formula {X1)
m-L {synthetic peptidoglycan comprising a glycan; from about 1 to 80 collagen binding peptida(s) ...wherein the collagen binding peptide
(s) ...ara covalently bondad to the glycan, Para. [0008]; the peplides are covalently bonded to the glycan via a linker. ...the sequence of
the paptide may be modified to include a glycine-cysteine segment to provide an attachment point for a glycan, Para. (0037); amino
acids may be included in the linker, Para. [0061); peptides which have an Arg-Arg (R-R) motif, Para. [0027]). a bioconjugate comprising
heparin conjugated {[t]he synthetic peptidoglycan can comprise any glycan, including ...heparin, Para. [0008]).

The inventions listad in Groups I+ therefore tack unity undsr Rule 13 bacause they do not share a same or coresponding special
technical features.

Form PCT/ISA/210 (exira sheet) (January 2015)
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