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International application No.

PCT/US 21/61186

A. CLASSIFICATION OF SUBJECT MATTER

IPC-  CO7K 7/64, AB1K 51/08, AG1P 35/00, A61P 9/10, CO7K 7/08, A61K 38/10 (2022.01)
CPC - AB1K 51/082, AB1K 49/0052, C12N 15/1037, GO1N 33/57434, CO7K 23719/33

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

B.  FIELDS SEARCHED

See Search History document

Minimum documentation s¢arched (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)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2018/0037608 A1 (TECHNISCHE UNIVERSITAET MUENCHEN) 8 February 2018 1-3, 41-45
m— (08.02.2018) Abstract; claim 21; Claim 26; Claim 28; para [D002]; para [01 71]; Figure 1; para —ree—————-
Y [0245] 10-11
Y US 2017/0240598 A1 (CHENG et al.) 24 August 2017 (24.08.2017) Abstract; Claim 1; para 10-11
[0000]

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

El See patent family annex.

+ Special categories of cited documents:

“A™ document defining the general state of the art which is not considered
to be of particular retevance

“D”  document cited by the applicant in the international application

“E" earlier application ar paient but published on or afier the international
filing date

“L” document which may throw doubts on priority claim(s} or which
is cited 1o establish the publication date of another citation or other
special reason (as specified)

"0 documnent referring to.an oral disclosure, use, exlibition ur other means

“P”  document published prior to the international filing date but kater than
the priority date claimed

“T"  later document published afier the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered 10 involve an inventive step
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
be constdered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person ekilled in the art

invention

“&" decument member of the same patent family

Date of the actual completion of the international search

5 April 2022

Date of mailing of the international search report

APR 28 2022

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-8300

Autharized officer
Kari Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300

Forin PCT/ISA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REFORT International application Na.
PCTI/US 21/61188
Box No. [ Nucleotide and/or amino acid sequence{s) (Continuation of item 1.c of the first sheet)

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

a [ZI forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

on paper or in the form of an image file.

b. D furnished together with the internationat application under PCT Rule |3ter 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

€. D furnished subsequent to the international filing date for the purposes of internationat search only:
B in the form of an Annex C/ST.25 text file (Rule 13rer; 1(a)).

on paper or in the form of an image file (Rule 13/er.1(b} and Administrative Instructions, Section 713).

2. D 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:

Form PCT/ISA/2 10 (continuation of first sheet (1)) (July 2019)
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INTERNATIONAL SEARCH REPORT Tntermational application No,
PCTUS 21/61186

Box No. 11 Observations where certain ¢laims were found unscarchable (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;

1. I:I 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 internationa! application that do not comply with the prescribed requirements 10 such an
extent that no meaningful international search can be carried out, specificaliy:

3. Claims Nos.: 4.9, 15-40, 46-75

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is Jacking (Continuation of item 3 of first sheet) .

This International Searching Authority found multiple inventions in this interational application, as follows:
—--Please sea continuation in first extra sheet ~-———— —_ ’

As all required additional search fees were timely paid by the applicant, this international search repart covers all searchable
claims.

z. D As all searchable ¢taims could be searched without effort Justifying additional fees, this Authority did not invite payment of
additional fees.

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. No required additional search fees were timely paid by the applicant. Consequently, this intermational search report is restricted
to the invention first mentiened in the claims; it is covered by claims Nos.:
Claims 1-3, 10, 11, 41-45 limited to cell-surface pratein prostats-specific membrane antigen (PMSA).

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 pratest 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.
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 21/61186

Continyaltion of Box No. Ill. Observatians where unity of invention is lacking.

This application contains the faliowing inventions ar groups of inventions which are nat sa iinked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees musl be paid.

Group I+: Claims 1-3, 10-14, 41-45, drawn to a radiopharmaceutical conjugate.

The radiopharmaceutical conjugate will be searched to the axtent that the cell surface protein is the first mentioned, fransmembrane
glycoprotein {claim 10), proslate specific membrane antigen (PMSA)(claim 11). It is believed that claims 1-3, 10, 11, 41-45 read on this
first named invention and thus these claims will be searched without fee to the extant that they encompass cell surface protein PMSA.
Additional cell-surface proteins will be searched upon paymant of additional fees. Applicant must specify the claims that ancompass any
additional cefl surface protein(s). Applicants must further indicate, if applicable, the claims which read on the first named invention if
differant than whal was indicated above for this group. Fallure to clearly identify how any paid additional invention fees are to be appled
to the "+ group(s) will result in only the first claimed invention to be searched/examined. An exemplary alection would be: somatostatin
receptor type 2 (SSTR2)(claims 1-3, 10, 11, 41-45),

The inventions listed as Group I+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rula
13.2, they lack the same ar corresponding special technical features for the following reasons:

Special Technical Features:

Amang the invantions listed as Groups |+ are spacific cell-surface proiein targets recited therein. Each invention requires 2 specific cell-
surface protein targst net required by any other invantions.

Common Technical Feature:

1. A conjugale comprising:

a) a targating moiely that cornprises a monocyclic paptide of 5 lo 40 amino acld
rasidues that binds lo a cell surface protein;

b) a metal ghelator configured to bind with a radionuclide; and

t) an alpha parlicle-emitling radionucilde bound to the metal chelator;

provided that the monocyclic peptide does not comprise a disulfide bond.

d} a linker that covalenfly attaches the binding peptide to the metal chelator

However, said cormmon technical feature does not represent a contribution over the prior ant, and is disclosed by US 2018/0037608 A1
to Technische Universitaet Muenchen {hereinafter "“TUM").

As 1o the common technical feature. TUM discloses:

A conjugate comprising:

a} a targeting moiety that comprises a monocyclic peplide of 5 to 40 amino acid

residues (see figure | cyclopentatpetide in claim 21 for structure; claim 21; "21. A compound having a structure according to formula I
wherein Xaa1 Is selected from the group consisting of lodo-substituted D- and L-Tyr or D- and L-Tyr, which is methyl-substiluted at the
aromatic ring, iodo-substituted or methyl-substituted D- and L- hometyrosine, iodo-substituted or methyl-substituted D- and L-Phe, iodo-
substiluted or methyl-substituted D- and L- p-OH-phenylglycine, and iodo-substituted or methyi-substituted D- or L-Trp;

Xaa2 to Xaa4 are independently of each other a natural or unnatural amino acld,

R is H or methyl,

Lis a linker moiety

Ar Is a spacer comprising an aromatic moiety -

and D comprises,

i) & combination of an organic complexation agent and a radioactive or detectable labsl; or

ii) & vadivaulive wn Jeleulable label, dnuiganks coniplexallon agen or an acuve SUDSIENGe”)

tnat binds to a cell surtace protein {para [D002]; "The compounds of the invention are believed to be capabie of binding to the seven
trans-membrane G-protein coupled chemokine racaptor CXCR4 with high affinity and are thus considered CXCR4 ligands");

b} a metal chefator configured 1o bind with & radionuchide (28. The compound of claim 21, wharein D comprises i) an organic
complexation agent selected from tha group consisting of NODASA, NODAGA, TETA, TRITA, TRAP, DTPA, CHX-DTPA EDTA, CDTA,
CPTA, DOTP, DOTPI, EGTA, HBED, TTHA, DTPA, DOTA, DOTAGA .. ii) a radionuclide selected from the group consisting of ...
225A¢ [actinium-225]) ; and

¢) an alpha particle-emitting radionuclide bound to the matal chelator (claim 28; 225A¢);

provided that the monocyclic peptide does not comprise a disulfide bond [note: Figure | doas not indicate a disulfide bond or 5-8, and
there is no mantion of disulfide bonds in all of TUM]

d) a linker that covalently attaches the binding peptide to the metal chelator (para [0211]; "Prefarahly the finker L is a spacer comprising
at least one structural unit having the formula -{C(R5RE))n-- wherein RS and R6 are, independently from each other, a hydrogen ar a
residue selected from the group consisting of, optionally substituted, alkyl, alkenyl, alkynyl, aryl, arylalkyl, and alkylaryl. More preferably
R& and RE are, independently from each other, H or an alkyl group, mast prefarably, both RS and R6 are H").

----- continued on next sheet---—~

Form PCT/ISA/210 {extra sheet) (July 2019}

10

20

30

40

50



(159) JP 2023-551539 A 2023.12.8

INTERNATIONAL SEARCH REPORT International application No.

PCT/US 21/61186

Continuation of Box No. iIl. Observations whera unity of invention is facking.

—-—==continued from previous sheat——

As the common technical feature wa's known in the art at the time of the invention, this cannot be considered a comman special
technical feature that would otherwise unify the groups. The inventions lagk unity with one another.

Therefore, Group H+ inventions lack unity of invention under PCT Rule 13 because thay do not share a same ar corresponding special
technical feature.

Item 4 (cont.): Claima 4-8, 15-40, 46-75 are dependent claims and are not drafted according 1o the second and third sentences of PCT
Rule §.4(a).
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