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INTERNATIONAL SEARCH REPORT Iniernational application Ne.
PCT/US 18/18530

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

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 10 be searched by this Authority, namely:

2 [:] 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:I Claims Nos,:
becanse they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No.[11  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:

—-——————- ses eafra sheet to contimue —-—————--—-

i 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 international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, ﬁ Mo reguired 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.:
1-4, 10-12, 29 (in part} and 32, limited to the swructure of Formula Il (SEQ ID NO: 1)

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/21C {continuation of first sheet {2)) (January 2815)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US 18/18530

Box No. 1V Text of the abstract {(Continuation of item 5 of the first sheet)

This disclosure provides a peptide conjugate (FC) that can be used for targeted drug delivery, imaging a patient, or diagnosing a subject
for a condition associated with overexpression and/or upregulation of CXCR4, including cancers, HIV infection, and immune disorders.
The disclosure provides a high affinity CXCR4 selectiva binding ligand PC of Formula: P-(L-A)n (1) or a pharmaceutically acceptable
salt, and PC kits and compositions. The high affinity CXCR4 selective binding ligand peptida conjugate {PC) is useful in diagnosing,
treating ar imaging a patient. In compound of Formula {1}, n is an integer from | ta the sum of {number of amino acid resides in P and the
number of side-chain functional group in the amino acid residue of P); each A is independently a diagnostic agent, a therapeutic agent,
or an imaging agant; L is a linker or absent; and P is a high affinity CXCR4 selective binding peptidyl ligand.

Form PCT/ISA/210 (continuation of first sheet {3)) (January 2015)
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International application No.
PCT/US 18/18530

A CLASSIFICATION OF SUBJECT MATTER
IPC(8)- CO7K 7/06, CO7K 7/50, COTK 5/12 (2018.01)
CPC

- CO7TK 7/64, AB1K 51/08, AB1K 51/02, AB1K 47/62, AG1K 38/04

According to International Patent Classification {IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched {clessification system followed by classification symbals)

See Search History Document

DBocumentation 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 intemeticnsl search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

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

Relevant to ¢laim No.

X US 2011/0027175 A1 (WESTER et al.) 3 Febiuary 2011 (03.02.2011) abstract, para [DODB], 13, 10-12, 29/{1-3, 10-
- {oo23Ho028], [0035), [0036], [0042], [0049], [0059], [0061], [0148], Tables 24 12), 32
A . N ——
4, 29i4
A US 2015/0050351 A1 (GONZALEZ) 19 February 2045 (19.02.2015) para [0053), [0144], Fig. 1 | 4, 29/4

D Further documents are listed in the continuation of Box C.

D See patent family annex.

wpn

Speeial categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

1

"T" later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

earlier application or patent but published on or after the i
filing date

g

“L"  docwment which may throw doubts an priority claim(s) or which is
cited 10 establish the publication date of another citation or other
special reason (as specifted)

“O"  document referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the international filing date but later than

the pricrity date claim

“X" d of particular relevance; the claimed invention cannot be
considered novel or cannot be considered fo involve an inventive
step when the document is taken alone

di of particul , the claimed invention cannot be
considered 1o invelve an inventive step when the document is
combined with one or more ather such documents, such combination
being obvious 1o & person skilled 1n the art

“&” document member of the same patent family

aym

Date of the actual completion of the international search

5 June 2018

Date of mailing of the international search report

14 JUN 2018

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  §71.273-8300

Autharized officer:
Lea W. Young

PCT Halpdesk: 571-272-4300
PCT OSP: 571-272-T774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intermational application No.

PCT/S 18/18530

Continuation of Box No. ll, Observations whera 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 gansral inventive
concaept under PCT Rule 13.1. in order for all inventions fo be examined, the appropriate additional examination faes must be pald.

Group I+ Claims 1-29, 32 and 34-35 drawn to a high affinily CXCR4 selective binding ligand peptide conjugate (PC) of the Formula P-{L
-A)n, and to kits and compositions comprising said high affinity CXCR4 selactive binding ligand peptide ¢onjugate.

The high affinity CXCR4 selective binding ligand peplide conjugate will be searched to the extent that it encompasses the Formula P-{L-
Aln, of @ salt theraol, n is an integer (1-6, or the sum of side chain functional groups within ), A is ohe or more diagnostic agents; L is 8
bifunctional linkar; and P is structure 11, wherain a is 0, AA.sup.1 is 3-marcaptopropionic acid, AA.sup.2 is cystelne, X.sup_1- X.sup.5is
Arg Arg Lys Lys Lys [SEQ ID NO: 1}, Rsup.2 is -OR.sup.4 . It is believed that claims 1-4, 10-12, 28 (in part) and 32, limited to the
structure of Formula |1 (claim 4), wherein A is a diagnostic agent; L is a bifunctional linker; and P is structure I, wherein a is 0, AA.sup.1
is 3-mercaptoprapionic acid, AA.sup.2 is cysteine, X.sup.1- X.sup.5 is Arg Arg Lys Lys Lys (SEQ 1D NO: 1), R.sup.2 is -OR.sup.4,
ancompass this first named invention, and thus these claims will be searched without fee to the extent that they encompass said first
namad high affinity CXCR4 selective binding ligand peptide conjugate. Additlcnal high affinity CXCR4 selective binding ligand peptide
conjugate will be searched upon the payment of additional tees, Applicants must specify the claims that encompass any additionally
elected muscle cell ligands. 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 anly the first claimed invention to be searched. An exemplary election would be a high affinity CXCR4
seleclive binding ligand peptide conjugate (PC) of the Formuta P-{L-A)n, or a salt therecf, n iz an integer (1-5, or the sum of side chain
functional groups within P), A is one or more therapautic agents; L is a bifunctional linker; and P is cyclo[Phe-Tyr-Lys(iPr}-{D-Arg)-2Nal-
Gly-{0-Glu)}-Lys(iPr)-{mini-PEGE)-Cys{Spaclitaxel)- Gly-NH2 (SEQ ID NO: 3), whersin the cyclic structure is formed batween the a-
amino of Phe connected to the side chain of D-Glu {claims 1-3, 12-13, 15, 29 (in part), and 34-35),

Group II; Claims 30-31 and 33, drawn to a method of imaging and or treating cancer in a patient with @ high affinity CXCR4 selactive
binding ligand peptide conjugats.

Tha inventions listsd as Groups I+ and Il do not relate to a singls general inventive concept under PCT Rule 13.1 becauss, under PCT
Ruls 13.2, they lack tha sama or correspending special technical features for the following reasens:

Special Technical Features

Group I+ requires a composition comprising an isolated CXCRd selective binding ligand peptide conjugate, nat required by Group 1I.
Group |l requires a method for imaging and/or traating a patient, not required by Group |+,

Commen Technical Features

No tachnical features are shared between the isolated high atfinity CXCR4 selective binding ligand peptide conjugate of Graup I+
accordingly, these groups lack unity a priori.

Additionally, even if Group |+ (and I} were considered to share the technical feature of a high affinity CXCR4 selecilve binding jigand
peptide conjugate (PC) of the Farmula P-(L-A)n, or a salt therecf, n is an integer {1-5, or the sum of side chain functional groups within
P), A le ana or more diagnostic agents, therapeutic agents, or imaging agents; L is a bifunctional finkar or absant; and P is & high affinity
CXCR4 selective binding peptidyl ligand, this shared tachnical faatures previously disclosed by US 2011/0027175 A1 to Waster et al.
(hereinafter Wester). Wesler taaches a high affinity CXCR4 salective binding ligand peptide conjugate {PC) {abstract "A compound, or
a phamaceutically acceptable salt or ester therecf, comprises a ligand for the chemokine recaptor CXCR4 ... the ligand having a binding
affinity for the CXCR4 raceptor, measured as IC.sub.50 in the presence of .sup.1251-CPCR4, of 250 nM or lower, wherein the ligand
comptises a cydlic oligopeptide moisty”) of the Formula P-{L-A)n, A is one or mora dlagnostic agents, therapeutic agents, or imaging
agenis; L is a bifunctional linker (para [0001] “The present invention relates to the imaging and traatment of cancer ... to compositions
suitable for the targeting of radionuclides to cells expressing the chemokine receptor CXCR4 for the purposes of imaging and treatmaent
thereof’, para [0D3E6] "agents may be bound to appropriate side chains of the amino acids of the cydic oligopeptides of the invention, or
to linker groups bound to appropriate side chains of the amino acids"), and P Is a high affinity CXCR4 selective binding peptidyl ligand
(para [0011] “In certain prefarred embodiments, the cyclle cligopeplide moiety has the sequance: TABLE-US-00001 cyclo[D-Tyr/{Me)D-
Tyr-B-Arg/(Me)Arg-Z-(Ala).sub.n-X]", para [0028] "The cyclic pentapeptide cyclo(D-Tyr-Arg-Arg-Nal-Gly) ... binds to CXCR4 with high
affinity." numearous othar paptidyl variants are taught by Wester {Tables 2-4)).

As the technical featurse was known in the art at the tima of the invention, it canhot be considered a spedial technical feature that would
otherwise unify the groups.

Groups I+ and Il therefore lack unity of invention under PCT Rule 13 because they do not share a sama or corresponding spacial
technical feature.

Form PCT/ISAF210 (extra sheet) (Tanuary 2{315)
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