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#F11V o h—fua—KVIb—820DEEELRETHI-ODERE

REfH . DP CE CXP
QlDa) [ QD) | B Er Ry | mary | wary
892536 | 7182 30 VIb-82 1 29 26
892536 | 501.1 30 VIb-82 1 35 18
892536 | 725 30 VIb-82 1 29 26
898.527 | 7182 30 VIb-82+12Da 1 29 30
898.527 | 737.1 30 VIb-82+12Da 1 29 12
898527 | 513 30 VIb-82+12Da 1 39 54
883.684 | 7181 30 VIb-82-18Da 136 31 30
883.684 | 501 30 VIb-82-18Da 136 37 20
883.684 | 725 30 VIb-82-18Da 136 27 12
343968 | 271.1 10 IS 31 29 24
343.968 | 215.1 10 IS 31 39 16
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#12. BpHFTOhubTA4A~DIaryars—  abhoiEs
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mAb ESEs ECso(nM)
mAbA4 pH8.50 H H 0.120
mAbA4 pH8.51 HH 0.127
mAbA4 pH8.54 HH 0.114
mAbA4 pH8.57 H H 0.128
mAbA4 pH8.514 HH 0.136
mAbA15 pH8.50 HH 0.134
mAbA15 pH8.51 HH 0.128
mADbA15 pH854 HH 0.133
mAbA15 pH8.57 HE 0.143
mAbA15 pH8514 HH 0.131
mAbA17 pH8.50 HH 0.153
mAbA17 pH8.51 HH 0.174
mAbA17 pH8.54 HH 0.150
mAbA17 pH8.57 HH 0.158
mADbA17 pH8.514 HH 0.167
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#13. IEpHFTOhuS5TA4~DIar oy — ko s
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mAb e ECso(nM)
mAbA4 pH5.50 H B 0.133
mAbA4 pH5.51 HHA 0.132
mAbA4 pH5.54 HH 0.125
mAbA4 pH5.57 H B 0.124
mAbA4 pH5.514 H B 0.122
mAbA15 pH5.50 H B 0.124
mAbA15 pH5.51 HE 0.134
mAbA15 pH5.54 B B 0.123
mAbA15 pH5.57 H B 0.132
mADbA15 pH5.514 HE 0.138
mAbA17 pH5.50 B B 0.164
mAbA17 pH551 HE 0.159
mAbA17 pH5.54 H B 0.157
mAbA17 pH5.57 B B 0.190
mAbA17 pH5.514 HE 0.153
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mAb ESGs ECso(nM)

mAbA4 PBS K[ 0 0.182

mAbA4 PBS IR¢fH] 24 IRFfH] 0.200

mAbA4 PBS ] 48 I 0.189

mAbA4 PBS+H,O, F#fH] 0 0.225

mADbA4 PBS+H,0, F[H] 24 HFfH] 0.393
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INTERNATIONAL SEARCH REPORT Tnternational application No.

PCTIUS 23/66811

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. AB1K 31/395, ABTK 31343, AB1K 31/4353, AG1K 47/50, AG1K 47/51 (2023.01)

ADD.AG1K 31/33 (2023.01)

CPC . INV. AB1K 31/395, AG1K 31/343, A61K 31/4353, AB1K 47/50, AB1K 4751, AB1P 35/00

ADD. ag1K 31/33

ording to lotem

011

B.  FIELDS SEARCHED

Mininmim decumentation searched {classification system followed by classification symbols)
See Search History document

See Search History documernt

Bocumentation searched other than minimum documentation to the extent that such docurnents are included in the fields searched

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Relevant to claim No.

A WO 20197118411 AZ (TRIPHASE ACCELERATCOR US CORPORATION) 20 June 2019 1-2
(20.06.2018), especially: para [0005]; para [0018] formula; para [0021] fermula; para [0022]
formula; para [00197]; para [00205); para [00212]; para [00219).

A | WANG ot al. "A novel 5T4-targeting antibody-crug conjugate HE-DM4 exhibits potent {1-2
’ therapeutic efflcacy in gastrointestinal tumor xenograft models”, Am J Cancer Res. 2018, B(4):
pp 610-623, especially: abstract; pg 612, col 2, para 3.

'
’

A - STERN et al. "5T4 encofoetal antigan: an attractive target for immune intervention in cancer®, | 1-2
Cancer Immunol Immunother, 2017, B6: pp 415-426, espadially: pg 418, col 1, para 1; pg 422,
col 2, para 2.

A FUll et al, "Physical characteristios comparison between maytansinoid-based and auristatin- | 1-2
f based antibody-drug conjugates”, Explor Target Antlitumor Ther, 2021, 2; pp 576-85, entire
document. ’

D Further documents are listed in the continuation of Box C. D See patent family annex. |

* Special catepories of cited documents:

“A* document defining the general state of the art which is not considered
1o be of paricular relevance

“D"  document cited by the applicant in the internatienal application
“E" carlier spplication or patent but published on or after the international
filing date

“L"  doeéument which m.aﬁyl throw doubts on priority laim(s) or which
ia ¢ited to establish the publication date of another citation or other

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

X" doch_ment of particular relevance; the claimed invention canaot be
congidered navel or cantot be congidered to involve an inventive step
when the document is taken alone

“¥" document of partieuler relevance; the claimed invention canaet
be considered to involve an inventive step when the document is

special reason (as speeified) sombined with ane or mare other such documents, such combination
“gr ferring toan oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P"  document published prior to the international filing date butlater than “&” document member of the same patent family

the priority date claimed . .

Date of the actual completion of the international search

3 October. 2023 (03.10.2023)

Date of mailing of the intemational search report

NOV 6 2 2023

Name and niniling address of the ISA/US

Mail Stap PCT, Attn: ISA/US, Commiasioner for Patents
P.0. Box 1450, Alaxandria, Virginia 22313-1450

Facsimile No, §71-273-8300

Authorized officer
Karl Rodriquez -

Telephone No. PCT Helpdesk: §71-272-4300
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Box Ne. [ Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

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

a m forming part of the international application ag fi led,

b. D furnished subsequent to tke international fi ling date for the purposes of international search (Rule 13ter.1(a)),

I:I accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

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

' listing.

3. Additional comments:

Form PCT/ISA/210 (continuation of first shest (1)) (July 2022)

10

20

30

40

50



(186) JP 2025-516569 A 2025.5.30

INTERNATIONAL SEARCH REPORT International application No.

PCT/US 23/66811

Box No.I'  Observations where certaln elalms were found unsearchable (Continuatien of item 2 of first sheet) -

This international scarch report has not been ostablished i respect of certatn claims under Article 17(2)(a) for the following reasons:

I l____] Claims Nos.:
because they relate to subject matter not required to be ssarched by this Authority, namely:

2. D Claimchs.:. ' .

because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

v

3. [X Claims Nos.: 412, 1719, 2854
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Coatinuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See axira sheat B

1, D As all required additional search fees were timely patd by the applicant, this international search report covers all searchable
claims.

2. D A3 all searchable ¢laims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

kN I:I As only some of the required additional search fees were timely paid by the applicant, this jnternational search report covers
only those claims for which fees were paid, specifically cldims Nos,: .

4. m No required additional search fees were timely paid by the applicant, Consequently, this international search report is restricted
114_:2 the invenlion first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest ~ D The additional search fees were acopmpanied by the applicant’s protest and, where applicable, the

payment of a protest fee,
D The additiona! search fees were a panied 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/210 (continuation of first sheet (2)) (July 2022}
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~Box IIl - Lack of Unity—

This application contsing the following inventions or groups of inventions which are not 5o linked as ta form a single general inventive
concept under PCT Rula 13,1, In arder for all inventlons ta be searched, the appropriate addltional search fees must be pald.

Group 1+: Claims 1-3, 13-16 and 20-28, directed to an antibody-drug conjugate (ADC) of Farmula {IV) comprising: a. an anfibody that
binds to §T4; and b, one or more drugs conjugated to one ar mare pyridazina-pyrrolo coupling moieties via a linker wharaln Ab
repragents the antibody that binds to 5T4. The compound of Formula (V) will be searched to the extent that It encompasses the first
spacles of olaim 1, whereln rls 1) m |s 0; R2 and R3 are hydragen; X1, X2, X3 and X4 are C; Y1, Y2, Y3 and Y4 are hydrogen; W1 is the
drug; L represents the linker and Is ~(TtV1)a-(T2v2)b-{T3V3)c-(T4V4)d-(TEVE)a-; a [s 1; b, &, d, and e are 0, wherein the sum of 8, b, ©,
dand els 1; T4 is C1 alkyl; and V1 is a eovalent bond; and wherein the drug Is the first species of claim 2, whereln W1 Is consisting of a
maytansineid. it Is believed that claims 1-2 ancompass this first named invention, and thus these claims wilf be searched without fee ta
the extent that they encomipass the first specles of claim 1. This first named Invention has bean salected based on the guidance set forth
in section 10.54 of the PCT Intemational Search and Prellminary Examination Guidelines, Appficant Is Invited to elect additionat
compounds of Formula (IV), whereln each additional compound elected will require one additional invention fee. Applicants must specify
the clalms that encompass any additionally elected compaound. Applicants must further indicate, if appficable, the elaims which
encompass the first named inventlon, If different than what was indlcated abave for this group. Failure to clearly Idantlfy how any paid
.addltional invention fees are to be applied to the "+ group(s) wll result in cnly the first claimed Invention to be searched. Additionelly, an
exermplary election whereln different actual variables ara selaclad is suggested. An exemplary elaction would be a compound of claim 1,
wherein ris 1; m is 0; R2 and R3 are hydrogen; X1, X2, X3 and X4 are C; Y1, Y2, Y3 and Y4 are hydrogen; W1 Is the drug; L represents
the linker and is -(T1V1)a-(T2V2)b-(T3V3)c(T4V4)d-(T5V5)0-; a Ia 1; b, ¢, d, and e are O, wherein the sum of 8, b, c,dand e is 1; T1 is
C1 alkyl; and V1 is a covalent bond; and wherain the drug Is the first spetles of claim 2, wharein W1 Is canslsting of an auristatin {l.e,
claims 1-3),

The groups of Inventions listed above do not relate to a single general inventive concept under PCT Rula 13.1 because, under PCT Ruls
13.2, they lack the same or corresponding special technical features for the following reasons:
4

Special Technical Features:
Group |+ includes the fechnical feature of a unique compound of Formula (IV), which is not required by any other invention of Group |+.
Comrmon technical features: .

The inventions of Groups J+ shara the technical feature of an antibedy-drug conjugate (ADG) of Fermula (IV) comprising: a. an antlbody
1hat binds to 5T4; and b, one or more ¢rugs conjugated fo one or more pyridazine-pyrmolo coupling molaties via a linker wheraln Al
rapresants the antibody that binds to 5T4, . . '

These shared tachnlcal features, however, do not provide a contribution over the prior art, as baing obvious over WO 2018/118411 A2 to
Triphase Accelerator US Corporation (hersinafter 'Triphase') in view of the artidle entitied *5T4 oncofoetal anfigen: an atiractive target for
Immuna Intervention in cancer” by Stern et al. (hereinafter 'Stem'). )

Triphase teaches an antibody-drug conjugate {ADC) {para [0005] The present disclosure provides methads for treafing cancers and
resistant cancers with an artl-CD22 antibody-maytansine canjugate) of Formula (IV} {para [022] formula} comprising; a. an antibody
{para [00197] As used herein, the term "antl-CD22 antibody conjugate” is used synonymously with "antibody-grug conjugate®, "ADC,*
*conjugate,” and "polypeptide-drug conjugate.”; see also para [00205] The presant disclosura providas conjugates, a.g., anshady-drug
conjugates. By "conjugate” Is meant a first malaty (2.g., an anticady) Is stably associated with a second moiety (6.g., a drug). For
example, a maytansina ponjugate Includes a maytansine {e.g., 8 maytansine active agent molety) stably asscclated with another molaty
{e.g.. the antibody). By "stably assoclated” Is meant that a molety is bound to another maiety or structura under standard condltions. In
cartaln embodiments, the first and second moieties are bound to each other through one er mere covalent bonds); and b, ona drug (para
[0018] In cartain embodiments, the maytansinoid is of tha formula; sea also para [0019) formula) conjugated to one pyridazine-pyrrolo
coupling moiaty via a linker {para [0021] In certain embadiments, the linker, L, Includes the following structure; see also para [002%]
formula) whereln Ab represents the antibody that binds to the antigen (para [00219] In cerlain embodiments, the conjugate includes at
least one modified amino acid residue of tha farmula {1) described hareln. For Instancs, the conjugate may inciude at least one modified
amino acld residue with a slde chaln of the formuta 1)... wherefn W2 is an ant-CD%22 antibody; see alsa formula (1)} ris 1: mls 1; R2
and R3 are each alkyl; X1, X2, X3 and X4 are each C; Y1, Y2, ¥3 and Y4 are each hydragen; W1 is the drug;' L represents the linker
and ls {TTV1)a~{T2V2)b-{T3V3)e-{T4V4)d-(T5V5)e-; wherainais 1,b is 1, ¢ is 1, d is { and e is 0, whereln the sum of 3, b, ¢, d, and e s
110 5; T1 is C2 alkyl; V1 is -C{=0)~ T2 is a piperidin-4-amine {P4A-R12}, R12 Is a polyathylene glycol moiety, V2 is -C(=0)-; T3 is C2
alkyk; V3 is -C{=0)- (para [0022] In certain embodiments, the conjugate indudes the following structure; see also para [0122] formula),
but Triphase doesn't teach wherzin the antlbody is an anfibody that binds to 5T4 (Triphase teaches ant-C022). However, Stern teaches
an antibady drug conjugate whereln the antlbody binds to 5T4 (pg 422, cal 2, para 2, Antibody drug conjugates {ADCs) chemically.
combine a cytolnxic drug with the targeting specificity of an antibody. Preliminary research by Boghaert et al. [70] almed to combine the
tumour speclificly of a 5T4 menoclonal antibody with double-strand DNA break inducing toxin callcheamicln) and It would have been
obvious {o a parson having ordinary sklil in the art to combine Stern with Triphase because Triphase teaches an antibody drug conjugate
that Iz used to treat cancer {para [000E] The present disclosure provides methads for reating cancers and resistant cancers with an anti-
CD22 antibody-maytansine conjugate In eombination with one or moera anti-cancer agants, The disclosure also encompasses methads
for sensitizing cancers by treatment with such cenjugates and antl-cancer agents) and a spacific chemlcal strueture that could be
conjugated to a different antibody (para [00212] In certain embodiments, the palypeptide and the moiety of interest ara conjugated
through a ceupling molety... Hydrazinyl-Indolyl and hydrazinyi-pymrolo-pyridinyl coupling molety are also referred to herein as a hydrazino
iso-Pictet-Spengler (HIP3) coupling molety and an aze-hydrazino-iso-Pictet-Spengler (azaHIPS) coupling moiety, respectively; see also
para [0212] schema} and Stem teaches that an antibody drug conjugate that targets 5T4 is effective against aggressive heterogeneous
solid tumors (pg 418, cel 1, para 1, Dasplte hetarogensous expression of 5T4 in NSCLC palient—derived xenagrafis, treatment with an
anth-5T4 antibody—drug conjugate resulted in complete and sustained tumour regression. Thus, the aggrassive growth of hetarogenaous
salid fumours can ba blocked by therapsutic agents that target a 574 expressing subpopulation of cellz near the top of the cellular
hierarchy), which could Isad to an antibody drug conjugate with enhanced activity against aggressive heterogeneous tumors.

—continued on next page—
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--fram previous page—

As said compound was known in tho art at the time of the invention, this cannat be conalderad a special technical featura that would
otherwise unify the Inventions ef Group |+

The inventions of Group I+ thus lack unity under PCT Rule 13.

Item 4continued: Clalms 4-12, 17-19 and 28-54 are unsearchable because they are dependam clalms and are nat drafted in accordance
with the second and third sentences of Rule 6.4{a). These claims are therefore, not Included In the above analysis,

Continuaticn of Internabnnal Patent Classification (IPC)
IPC: INV. AG1P 35mo
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