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[Technical Field]

The present disclosure relates to a pharmaceutical

p—

product for administration of a specific antibody-drug

conjugate, having an antitumor drug conjugated to an

anti1—-HERZ antibody wvia a linker structure, 1n combination

wlith a PARP1 selective 1nhibitor, and to a therapeutic

use and method wherein the specific antibody-drug
conjugate and the PARP1 selective 1nhibitor are

administered in combination to a subject.

[Background]

The Poly (ADP-ribose) polymerase (PARP) family of

p—

enzymes plays an 1lmportant role 1n a number of cellular

processes, such as replication, recombination, chromatin

remodelling, and DNA damage repalir (O’Connor MJ, Mol Cell

(2015) 60(4) :547-60). Examples of PARP inhibitors and

p—

their mechanism of action are taught in e.qg.

wo2004/080976.

PARP1 and PARPZ are the most extensively studied

PARPs for their role i1in DNA damage repair. PARP1l 1is

activated by DNA damage breaks and functilions to catalyse

the addition of poly (ADP-ribose) (PAR) chailns to target

proteins. This post—-translational modification, known as

PARylation, mediates the recruitment of additional DNA

repalr factors to DNA lesions. Following completion of
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this recruitment role, PARP auto—-PARylation triggers the

release of bound PARP from DNA to allow access to other

DNA repalr proteins to complete repair. Thus, the bindiling

of PARP to damaged sites, 1ts catalytic activity, and 1ts

eventual release from DNA are all i1mportant steps for a

cancer cell to respond to DNA damage caused by
chemotherapeutic agents and radilation therapy (Bai P.
Biology of poly (ADP-ribose) polymerases: the factotums of
cell maintenance. Mol Cell 2015;58:947-58).

Inhibition of PARP family enzymes has been exploilted

as a strategy to selectively kill cancer cells by

lnactivating complementary DNA repalr pathways. A number

p—

of pre—-clinical and clinical studles have demonstrated

that tumor cells bearing deleterious alterations of BRCAL

or BRCAZ, key tumor suppressor proteins 1nvolved 1n

double—-strand DNA break (DSB) repalr by homologous

recombination (HR), are selectively sensitive to small

molecule inhibitors of the PARP family of DNA repailr

enzymes. Such tumors have deficient homologous

recomblination repalir (HRR) pathways and are dependent on

PARP enzymes function for survival. Although PARP

inhibitor therapy has predominantly targeted BRCA-mutated

cancers, PARP 1nhibitors have been tested clinically 1n

non—BRCA-mutant tumors, those which exhibit homologous

recombination deficiency (HRD) (Turner N, Tutt A,
Ashworth A. Hallmarks of 'BRCAness' 1n sporadlc cancers.

Nat Rev Cancer 2004;4: 814-9).
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It 1s believed that PARP i1inhibitors having improved

selectivity for PARP1 may possess i1mproved efficacy and

reduced toxicity compared to non—-selective PARP

inhibitors. It 1s believed also that selective strong

p—

inhibition of PARP1 would lead to trapping of PARP1 on

DNA, resulting 1n DNA double—-strand breaks (DSBs) through

collapse of replication forks 1n S—phase. It 1s believed

also that PARP1-DNA trapping 1s an effective mechanism

for selectively killing tumor cells having HRD.

Antibody—-drug conjugates (ADCs) which are composed

p—

of a cytotoxic drug conjugated to an antibody, can

deliver the drug selectively to cancer cells, and are

p—

therefore expected to cause accumulation of the drug

within cancer cells and to kill the cancer cells (Ducry,

L., et al., Bioconjugate Chem. (2010) 21, 5-13; Alley, S.

C., et al., Current Opinion 1n Chemical Biology (2010)

14, 529-537; Damle N. K. Expert Opin. Biol. Ther. (2004)

4, 1445-1452; Senter P. D., et al., Nature Biotechnology

(2012) 30, 631-637; Burris HA., et al., J. Clin. Oncol.

(2011) 29(4): 398-4095).
One such antibody—-drug conjugate 1s trastuzumab

p—
—

deruxtecan, which 1s composed of a HERZ-targeting

p—

antibody and a derivative of exatecan (Ogitani Y. et al.,

Clinical Cancer Research (2016) 22(20), 5097-5108;

Ogitani Y. et al., Cancer Science (201l6) 107, 1039-10406).

Trastuzumab deruxtecan (Enhertu®, DS—8201) has shown

1)

signilficant clinical efficacy 1n HERZ-expressing solid

tumors, 1ncluding breast cancer, gastric cancer,
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colorectal cancer and non—-small cell lung cancer.

Significantly, DS—-8201 has demonstrated promising

activity 1n HERZ low tumors 1n the above indications.

There 1s a need to 1dentilify combination partners for DS-—

p— p—
— —

ficacy, 1ncrease durabillity of

8201 to enhance e:

therapeutic response, i1mprove tolerance to patilients
and/or reduce dose—-dependent toxicity.
Despite the therapeutic potential of antibody-—-drug

conjugates such as trastuzumab deruxtecan, and of PARPI

inhibitors, no literature 1s published that describes a

p—

fect of combined

p—
p—

test result demonstrating an excellent e:

use of an antibody—-drug conjugate and a PARP1 selective

inhibitor.

Accordingly, a need remalns for improved therapeutic

p— p—
— —

compositions and methods, that can enhance efficacy o:

|

exlsting cancer treatling agents, 1ncrease durabillity of

therapeutilic response, 1mprove tolerance to patients

and/or reduce dose—-dependent toxicity.

p—
—

[Summary of Disclosure]

The antilbody—-drug conjugate used 1n the present

disclosure (an anti—-HERZ antibody—-drug conjugate that

p—

includes a derilivative of the topolsomerase I i1nhilbitor

exatecan, as a component) has been confirmed to exhibit

p—

fect 1n the treatment of certain

p—
—

an excellent antitumor e:

cancers such as breast cancer and gastric cancer, when

administered singly. Furthermore, a PARPl inhibitor has

p—

been confirmed to exhibit an antitumor effect in the




WO 2022/074617 PCT/1B2021/059232

p—

treatment of certain cancers. However, 1t 1s desired to

provlide a mediciline and treatment which can obtain a

p— p—

superior antitumor effect i1n the treatment of cancers,

such as enhanced efficacy, i1ncreased durability o:

therapeutic response and/or reduced dose-—-dependent
toxicity.
The present disclosure provides a pharmaceutical

p—

product which can exhibit an excellent antitumor effect

in the treatment of cancers, through admlinilistration of an

ant1—-HERZ antibody—-drug conjugate 1n combination with a
PARP1 selective 1nhibitor. The present disclosure also

provides a therapeutic use and method wherein the anti-

HERZ antibody—-drug conjugate and PARP1l selective
inhibitor are administered 1n combination to a subject.
Specilfically, the present disclosure relates to the

following [1l] to [54]:

[1] &a pharmaceutical product comprising an anti1—-HERZ

antilbody—-drug conjugate and a PARPl selective 1nhibitor

for administration i1in combination, wherein the anti-HERZ

antibody—-drug conjugate 1s an antibody—-drug conjugate 1n

which a drug-linker represented by the following formula:
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wherein A represents the connecting position to an

antilbody, 1s conjugated to an anti—-HERZ antibody wvia a
thioether bond;
[2] the pharmaceutical product according to [l], whereiln

the PARP1 selective inhibitor 1s a compound represented

by the followling formula (I):

(I)

wherein:
X1 and X¢ are each independently selected from N and
C(H),

X3 1s i1ndependently selected from N and C(R*), wherein R*

1s H or fluoro,
Rl 1s Ci-4 alkyl or Ci-s fluoroalkyl,

R¢ i1s independently selected from H, halo, Ci-z alkyl, and

Ci-4 fluoroalkyl, and
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R°> is H or Ci-2 alkyl,

or a pharmaceutically acceptable salt thereof
provided that:

when X! is N, then X¢ is C(H), and X3 is C(R*%),
when X4 is N, then X! = C(H), and X3 is C(R*), and
when X3 1s N, then X! and X¢ are both C(H);

[3] the pharmaceutical product according to [2] wherein,

in formula (I), R3 1s Ci-2 alkyl;

[4] the pharmaceutical product according to [3] wherein,

in formula (I), R? i1s methyl;

[5] the pharmaceutical product according to any one of

(2] to [4] wherein, in formula (I), R! is ethvyl;
[6] the pharmaceutical product according to [l], whereiln

the PARP1 selective 1nhilbitor 1s a compound represented

by the followling formula (Ia):

wherein
Rt is Ci-4 alkyl,

R¢ 1s selected from H, halo, Ci-z alkyl, and Ci-s

fluoroalkyl,
R is H or Ci-z alkyl, and

R® 1s H,

I

or a pharmaceutically acceptable salt thereof;
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[7] the pharmaceutical product according to [6] wherein,

in formula (Ia), R4 is H or halo;

[8] the pharmaceutical product according to [6] whereln

in formula (Ia), R! is ethyl, R? 1s selected from H,

chloro and fluoro, and R® is methyl;
[9] the pharmaceutical product according to [l], whereiln

the PARP1 selective 1nhibilitor 1s AZD5305, also known as

AZ14170049, represented by the following formula:

or a pharmaceutically acceptable salt thereof;

[10] the pharmaceutical product according to any one of

[1] to [9], wherein the anti-HERZ antibody 1s an antibody

p—
—

comprilising a heavy chaln comprising CDRH1 consisting of

an amino acid sequence represented by SEQ ID NO: 3 [=

amino acld residues 26 to 33 of SEQ ID NO: 1], CDRHZ

p—

conslsting of an amino acld sequence represented by SEQ

ID NO: 4 [= amino acid residues 51 to 58 of SEQ ID NO: 1]

p—

and CDRH3 consisting of an amino acilid sequence

represented by SEQ ID NO: 5 [= amlno acid residues 97 to

109 of SEQ ID NO: 1], and a light chain comprising CDRLI1

p—
—

consisting of an amino acid sequence represented by SEQ

ID NO: 6 [= amino acid residues 27 to 32 of SEQ ID NO:

p—

2], CDRLZ2Z consilisting of an amilno acld sequence consisting

p—

of amino acid residues 1 to 3 of SEQ ID NO: 7 [= amino
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acld residues

consisting of

ID NO: 8

50 to 52 o:

[=amino acid residues 89 to 97 of SEQ

PCT/1B2021/059232

ID NO: and CDRL?3

EQ 2]

an amilno aclid sequence represented by SEQ

ID NO:

21];

[11] the pharmaceutical product according to any one of

[1] to [2],

wherein the anti-HERZ antibody 1s an antibody

comprlising a heavy chaln comprising a heavy chailn

varlable region consilisting of

represented by SEQ

120 of

S

ID NO:

T
4 Q
.A

chaln varilable region consisting of

sequence represented by SE

1]

residues 1 to 107 o:

ID NO:

an amilno acilid sequence

9 [= amino acid residues 1 to

and a light chain comprising a light

S

£Q

ﬁ

e

ID NO:

p—
—

an amino acid

ID NO: 10

[= amino acid

Q

21];

[12] the pharmaceutical product according to any one of

[1] to [2],

comprilising a heavy chaln consisting of

sequence represented by Sk

p—
—

consisting of

ID NO:

2;

wherein the anti—H

ﬁ

e

tRZ2 antibody 1s an antilibody

p—

an amino acid

ID NO:

0, 1l and a light chain

an amino acilid sequence represented by SEQ

[13] the pharmaceutical product according to any one of

[1] to [2],

comprlising a heavy chaln consisting of

sequence represented by SE

p—
p—

residues 1 to 449 o:

consisting of

ID NO:

2;

SE

Q

ﬁ

]

ID NO:

wherein the anti-HERZ antibody 1s an antibody

an amino acid

ID NO: 11

[= amino acid

Q

1] and a light chain

an amino acilid sequence represented by SEQ

[14] the pharmaceutical product according to any one of

Lo

[ 1] [13],

conjugate 1s represented by the

wherein the anti-HERZ antibody—-drug

formula:

followlng
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wherein ‘Antilibody’ i1ndicates the anti-HERZ antilibody

conjugated to the drug—-linker wvia a thioether bond, and n

p— p—

indlcates an average number of units of the drug-linker

conjugated per antibody molecule in the antibody—-drug

p—
—

conjugate, wherein n is in the range of from 7 to §;

[15] the pharmaceutical product according to any one of

[1] to [1l4], whereln the anti-HERZ antibody—-drug

conjugate 1s trastuzumab deruxtecan (DS-8201);
[16] the pharmaceutical product according to any one of

[1] to [15] wherein the product 1s a composition

comprising the anti—-HERZ antibody—-drug conjugate and the

PARP1 selective 1inhibitor, for simultaneous
administration;
[17] the pharmaceutical product according to any one of

[1] to [15] wherein the product 1s a combined preparation

comprising the anti—-HERZ antibody-drug conjugate and the

PARP1 selective 1nhibitor, for sequential or simultaneous
administration;

[18] the pharmaceutical product according to any one of

[1] to [17], wherein the product 1s for treating cancer;
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[19] the pharmaceutical product according to [18],

wherein the cancer 1s at least one selected from the

p—

group consisting of breast cancer, gastrilc cancer,

colorectal cancer, lung cancer, esophageal cancer, head-

and—neck cancer, esophagogastric junction adenocarcilnoma,

biliary tract cancer, Paget's disease, pancreatic cancer,
ovarilian cancer, uterine carcinosarcoma, urothelial
cancer, prostate cancer, bladder cancer, gastrolntestinal
stromal tumor, digestive tract stromal tumor, uterine
cervix cancer, squamous cell carcinoma, peritoneal
cancer, liver cancer, hepatocellular cancer, corpus uteril
carclnoma, kidney cancer, vulval cancer, thyrold cancer,

penlis cancer, leukemila, malignant lymphoma, plasmacytoma,

myeloma, glioblastoma multiforme, osteosarcoma, sarcoma,
and melanoma;

[20] the pharmaceutical product according to [19],
whereln the cancer 1s breast cancer;

[21] the pharmaceutical product according to [20],

wherein the breast cancer has a HERZ status score of IHC
3+;

[22] the pharmaceutical product according to [20],

wherein the breast cancer 1s HERZ low—expressing breast

cancer;

[23] the pharmaceutical product according to [20],

I

wherein the breast cancer has a HERZ status score of IHC

2+;
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[24] the pharmaceutical product according to [20],

wherein the breast cancer has a HERZ status score of IHC
1+;

[25] the pharmaceutical product according to [20],

I

whereln the breast cancer has a HERZ status score of TIHC
>0 and <1+;

[26] the pharmaceutical product according to [20],
wherein the breast cancer 1s triple—negatilive breast
cancer;

[27] the pharmaceutical product according to [18],
wherein the cancer 1s gastric cancer;

[28] the pharmaceutical product according to [18],
wherein the cancer 1s colorectal cancer;

[29] the pharmaceutical product according to [18],
whereln the cancer 1s lung cancer;

[30] the pharmaceutical product according to [29],
wherein the lung cancer 1s non—-small cell lung cancer;
[31] the pharmaceutical product according to [18],
whereln the cancer 1s pancreatilic cancer;

[32] the pharmaceutical product according to [18],
wherein the cancer 1s ovarlan cancer;

[33] the pharmaceutical product according to [18],
wherein the cancer 1s prostate cancer;

[34] the pharmaceutical product according to [18],
wherein the cancer 1s kidney cancer;

[35] a pharmaceutical product as defined 1n any one of

[1] to [17], for use 1n treatlng cancer;
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[36] the pharmaceutical product for the use according to

[25], wherelin the cancer 1s as defined 1n any one of [19]

to [34];

[37] use of an anti-HERZ antibody—-drug conjugate or a

p—

PARP]1l selective i1nhibitor in the manufacture of a

p—

medicament for administration of the anti—-HERZ antibody-

drug conjugate and the PARP1 selective inhibitor 1in

comblnation, wherein the anti-HERZ antibody—-drug

conjugate and the PARP1 selective 1nhibitor are as

p—

defined 1n any one of [1] to [1l5], for treating cancer;

[38] the use according to [37], wherein the cancer 1s as

defined 1n any one of [19] to [34];

[39] the use according to [37] or [38] wherein the
medlcament 1s a composition comprilising the anti—-HERZ

antibody—-drug conjugate and the PARP1 selectilve

inhibitor, for simultaneous admilinistration;
[40] the use according to [37] or [38] wherein the

medlcament 1s a comblned preparation comprilising the antili-

HERZ antibody—-drug conjugate and the PARP1 selective

inhibitor, for seguential or simultaneous administration;

[41] an ant1-HERZ antibody—-drug conjugate for use, 1n

comblnation with a PARP1 selective 1nhibitor, 1n the

p—

treatment of cancer, wherein the anti-HERZ antibody-—-drug

conjugate and the PARP1 selective 1nhibitor are as

p—

defined 1n any one of [1] to [15];

[42] the anti1-HERZ antilibody—-drug conjugate for the use

according to [41], whereln the cancer 1s as defined 1in

p—

any one of [19] to [34];
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[43] the anti—-HERZ antibody—-drug conjugate for the use

according to [41] or [42], wherein the use comprises

p—

adminilistration of the anti-HERZ antibody—-drug conjugate

and the PARP1l selective inhibitor sequentially;

[44] the anti1-HERZ antibody—-drug conjugate for the use

according to [41] or [42], wherein the use comprises

administration of the anti-HERZ antibody—-drug conjugate

and the PARP]1 selective i1nhibitor simultaneously;

[45] An anti-HERZ2 antibody—-drug conjugate for use 1n the

p—

treatment of cancer 1n a subject, whereln sald treatment

comprises the separate, sequential or simultaneous

admilnilistration of 1) said anti1-HERZ antibody—-drug

conjugate, and 11) a PARP1 selective 1nhibitor to said

subject, wherein said anti—-HERZ antibody—-drug conjugate

and sald PARP1l selective 1nhibitor are as defined 1n any

one of [1] to [15];

[46] a PARP1 selective 1nhibitor for use, 1n combination

with an anti-HERZ antibody—-drug conjugate, 1n the

treatment of cancer, whereln the anti-HERZ antibody—-drug

conjugate and the PARP1 selectilive i1nhilbitor are as

defined 1n any one of [1l] to [15];

[47] the PARP1l selective 1nhibitor for the use according

p—
p—

to [46], wherein the cancer 1s as defined i1in any one of

[19] to [34];
[48] the PARP1 selective 1nhibitor for the use according

to [46] or [47], wherein the use comprises administration

of the anti-HERZ antibody—-drug conjugate and the PARPI1

selective 1nhibitor sequentially;
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[49] the PARP1 selective 1nhibitor for the use according

to [46] or [47], wherein the use comprilises administration

of the anti-HERZ antibody—-drug conjugate and the PARPI1

selective 1nhibitor simultaneously;

[50] A PARP1 selective 1nhibitor for use 1n the treatment

p—
p—

of cancer 1n a subject, wherein sald treatment comprises

the separate, seqgquential or simultaneous administration

p—

of 1) said PARP1 selective 1inhibitor, and 11) an anti-

HERZ antibody—-drug conjugate to said subject, whereiln

sald PARP]1 selective inhibitor and said anti—-HERZ

|

antlbody—-drug conjugate are as defined 1n any one of [1]

to [15];

[51] a method of treating cancer comprising administering

an anti—-HERZ antibody—-drug conjugate and a PARPI1

selective i1nhibitor as defined in any one of [1l] to [15]

p—
p—

1n combination to a subject 1n need thereof;

[52] the method according to [51], wherein the cancer 1s

p—
—

as defined 1n any one of [19] to [34];

[53] the method according to [51] or [52], wherein the

method comprises admlinilistering the anti—-HERZ antibody-—
drug conjugate and the PARP1 selective inhibitor
sequentlally; and

[54] the method according to [51] or [52], whereln the

method comprises administering the anti—HERZ antibody-—
drug conjugate and the PARP1l selective inhibitor

simultaneously.

I

[Advantageous Effects of Disclosure]
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The present disclosure provides a pharmaceutical

product whereln an anti-H

wRZ2 antilbody—-drug conjugate,

having an antitumor drug conjugated to an anti-HERZ

antlbody via a linker structure, and a PARP1l selective

inhibitor are administered 1n combination, and a

therapeutic use and method wherein the specific antibody-—

drug conjugate and the PARP1 selective inhibitor are

adminlistered in combination to a subject. Thus, the

present disclosure can provide a mediclne and treatment

which can obtain a superior antitumor e:

p—

p—
—

fect i1n the

Lreatment of cancers.

[Figure 1]

Figure 1

p—

seguence o:

ID NO: 1).

[Figure 2]

- a heavy

Figure 2

seguence o:

ID NO: 2).

[Figure 3]

- a light

Figure 3

seguence o:

T a heavy

acid residues 206 to

[Figure 4]

Figure 4

seguence o:

- a heavy

acid residues 51 to

[Figure 5]

Figure 5

p—

seguence o:

- a heavy

acld residues 97 to

p—
—

[Brief Description of Drawings]

1s a diagram showlng the amino acid

chain of an anti-HERZ antibody (SEQ

1s a diagram showing the amino acid

chain of an anti—-HERZ antibody (SEQ

1s a diagram showing the amino acid

chain CDRH1 (SEQ ID NO: 3 [= amino

33 of S

L]

Q@ ID NO: 1]).

1s a diagram showlng the amino acid

chain CDRHZ2 (SEQ ID NO: 4 [= amino

58 of S

L]

Q@ ID NO: 1]).

1s a diagram showlng the amino acid

chain CDRH3 (SEQ ID NO: 5 [= amino

109 of SEQ ID NO: 117).
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[Figure 6] Figure 6 1s a diagram showing the amino acid

sequence of a light chain CDRL1 (SEQ ID NO: 6 [= amino

aclid residues 27 to 32 of SEQ ID NO: 21).

[Figure 7] Flgure 7 1s a dlagram showlng an amino acid

p—

sequence comprising the amino acid sequence of a light

chain CDRLZ (SAS) (SEQ ID NO: 7 [= amino acid residues 50

to 56 of SEQ ID NO: 21).

[Figure 8] Figure 8 1s a diagram showing the amino acid

sequence of a light chain CDRL3 (SEQ ID NO: 8 [= amino

aclid residues 89 to 97 of SEQ ID NO: 2]).

[Figure 9] Figure 9 1s a diliagram showing the amino acid

sequence of a heavy chaln wvariable region (SEQ ID NO: 9

[= amlno acid residues 1 to 120 of SEQ ID NO: 11]).

[Figure 10] Figure 10 1s a diliagram showing the amino acid

p—

sequence of a light chain wvariable region (SEQ ID NO: 10

[= amino acid resilidues 1 to 107 of SEQ ID NO: 2]).

[Figure 11] Figure 11 1s a diagram showling the amino acid

p— T

sequence of a heavy chain (SEQ ID NO: 11 [= amino acid

residues 1 to 449 of SEQ ID NO: 11).

[Figures 12A and 12B] Figures 12A and 12Z2B are diagrams

showing comblination matrices obtalned with high-

throughput screens combining DS—-8201 with AZD5305

(A214170049; PARP1l selective inhibitor) in cell lines

with high HERZ expression.

[Figures 13A and 13B] Figures 13A and 13B are diagrams

showing comblination matrices obtalned with high-

throughput screens combining DS-8201 with AZD5305 in cell

lines with low HERZ expression.
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[Figure 14] Figure 14 1s a diagram showing comblnation

[Figures 15A and 15B] Figures 15A and 15.

showing combination matrices

AZD5305 in cell lines with low or high H

DS—8201 combined with AZD5305.

[Figures 16A and 16B] Figures 16A and 16B show

p—
—

respectively an X-ray di:

representative DSC trace, of

Synthesis Example

Emax and Loewe synergy scores 1n cell lines treated with

B are dliagrams

for combining DS—-8201 with

tR2 expression.

fraction pattern and a

4 Form A.

[Figure 17] Figure 17 1s a graph showing tumour volumes

for 1n vivo treatments with

DS—-8201 or AZD5305

with DS—8201 1in combination with AZD5305. The

p—

alone or

dotted

line represents the end of the AZD5305 dosing period.

[Figures 18A, 18B and 18C] Figures 18A,

18B and 18C are

diagrams showing combilination matrices obtained with high-

throughput screens comblning

NSCLC cell lines with low or

[Figures 19A, 19B and 19C] Figures 19A,

DS—8201 with AZD5305 1in

high HERZ expression.

19B and 19C are

diagrams showing comblnation matrices obtained with high-

throughput screens combining

DS—8201 with AZD5305 in a

urilnary tract cancer cell line with HERZ—mutant

exXxpression.

In order that the present disclosure can be more

- 1ined.

readlily understood, certain terms are first de:

Additional definitions are set

detalled description.

forth throughout the
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Before describing the present disclosure in detail,

1t 1s to be understood that this disclosure 1s not

limited to specific compositions or method steps, as such

can vary. As used 1n this specification and the appended

claims, the singular forms "a", "an" and "the" 1nclude

plural referents unless the context clearly dictates

otherwise. The terms "a" (or "an"), as well as the terms
"one or more," and "at least one" can be used
interchangeably herein.

Furthermore, "and/or" where used herein is to be

p— p—
p—

taken as specific disclosure of each of the two specified

features or components with or without the other. Thus,

the term “and/or"™ as used in a phrase such as "A and/or

B" herein 1s i1ntended to 1nclude "A and B," "A or B," "A"

(alone), and "B" (alone). Likewise, the term "and/or" as

used in a phrase such as "A, B, and/or C" is intended to

p—

encompass each of the following aspects: A, B, and C; A,

B, or C; A or C; A or B; B or C; A and C; A and B; B and

C; A (alone); B (alone); and C (alone).

Unless defined otherwise, all technical and

scilentific terms used herein have the same meaning as

p—

commonly understood by one of ordinary skill 1n the art

to which this disclosure 1s related. For example, the

Concilse Dictionary of Biomedicine and Molecular Biology,

Juo, Peli-Show, 2Z2nd ed., 2002, CRC Press; The Dictionary

of Cell and Molecular Biology, 3rd ed., 1999, Academilc

p—
—

Press; and the Oxford Dictionary Of Biochemilistry And

Molecular Biology, Revised, 2000, Oxford University
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p—

Press, provide one of skill with a general dictionary of

I

many of the terms used 1n thils disclosure.

Units, prefixes, and symbols are denoted i1n theilr

Systeme International de Unites (SI) accepted form.

Numeric ranges are i1nclusive of the numbers defining the

range.

It 1s understood that wherever aspects are described

herein with the language "comprising", otherwise

analogous aspects described in terms of "consisting of"

and/or "consisting essentially of" are also provided.

The terms "inhibit", "block", and "suppress" are

used i1nterchangeably herein and refer to any

statlistically significant decrease 1n biliological

activity, 1ncluding full blocking of the activity. For

p—

example, "inhibition" can refer to a decrease of about

105, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 100% 1in
biological activity. Cellular proliferation can be

assayed using art recognized techniques which measure

rate of cell division, and/or the fraction of cells

within a cell population undergoing cell division, and/or

rate of cell loss from a cell population due to terminal

differentiation or cell death (e.g., thymidine

incorporation).
The term "subject" refers to any animal (e.g., a

mammal), 1ncluding, but not limited to humans, non—human

primates, rodents, and the like, which 1s to be the

p—

reclplent of a particular treatment. Typically, the terms
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"subject" and "patient" are used interchangeably herein

in reference to a human subject.

The term "pharmaceutical product" refers to a

preparation which 1s in such form as to permit the

p—

blological activity of the actilive i1ngredients, elther as

a composition contalning all the active 1ngredients (for

simultaneous administration), or as a combination o:

separate compositions (a comblned preparation) each

containing at least one but not all of the active

ingredients (for administration sequentially or

simultaneously), and which contains no additional
components whilich are unacceptably toxic to a subject to

which the product would be administered. Such product can

be sterile. By %“simultaneous administration” 1s meant
that the active 1ngredients are administered at the same
time. By %“sequentlal administration” 1s meant that the

active 1ngredients are admilinilistered one after the other,

1n either order, at a time i1nterval between the

individual administrations. The time 1nterval can be,

for example, less than 24 hours, preferably less than 6

hours, more preferably less than 2 hours.
Terms such as "treating" or "treatment" or "to

treat"™ or "alleviating" or "to alleviate" refer to both

(1) therapeutic measures that cure, slow down, lessen

p— p—

symptoms of, and/or halt progression of a diagnosed

pathologlc condiltion or disorder and (2Z2) prophylactic or

preventative measures that prevent and/or slow the

p—

development of a targeted pathologic condition or




WO 2022/074617 PCT/1B2021/059232
22

p—

disorder. Thus, those 1n need of treatment 1include those

already with the disorder; those prone to have the

dlsorder; and those in whom the disorder 1s to be

prevented. In certaln aspects, a subject 1s successfully

p—

"treated" for cancer according to the methods of the

p—

present disclosure 1f the patient shows, e.qg., total,

partial, or transient remission of a certailn type of

cancer.

The terms "cancer", "tumor", "cancerous", and

"malignant" refer to or describe the physiological

condition 1n mammals that 1s typically characterized by

unregulated cell growth. Examples of cancers 1nclude but

are not limited to, breast cancer, gastric cancer,
colorectal cancer, lung cancer, esophageal cancer, head-
and—neck cancer, esophagogastric junction adenocarcilnoma,

biliary tract cancer, Paget's disease, pancreatic cancer,

ovarilian cancer, uterine carcinosarcoma, urothelial
cancer, prostate cancer, bladder cancer, gastrointestinal
stromal tumor, digestive tract stromal tumor, uterine
cervix cancer, squamous cell carcinoma, peritoneal
cancer, liver cancer, hepatocellular cancer, corpus uteril
carcinoma, kidney cancer, vulval cancer, thyroid cancer,

penlis cancer, leukemila, malignant lymphoma, plasmacytoma,

myeloma, glioblastoma multiforme, osteosarcoma, sarcoma,
and melanoma. Cancers 1nclude hematologlcal malignancies

such as acute myeloid leukemia, multiple myeloma, chronic

p—
—

lymphocytic leukemia, diffuse large B cell lymphoma,

Burkitt’s lymphoma, follicular lymphoma and solid tumors
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such as breast cancer, lung cancer, neuroblastoma and

colon cancer.

The term "cytotoxic agent™

as used herein 1s defined

broadly and refers to a substance that inhibits or

p—

prevents the function of cells and/or causes destruction

p—

of cells (cell death), and/or exerts anti-

neoplastic/anti-proliferative e:

fects. For example, a

cytotoxlic agent prevents directly or i1ndilrectly the

development, maturation, or spread of neoplastic tumor

cells. The term 1ncludes also such agents that cause a

p—
p—

cytostatic e:

p—

fect only and not a mere cytotoxic effect.

The term includes chemotherapeutic agents as specified

below, as well as other HERZ antagonists, anti—angiogenic

agents, tyrosine kinase i1nhibitors, protein kinase A

p—

inhilbitors, members of the cytokine family, radloactive

1sotopes, and toxins such as enzymatilically active toxins

p—

of bacterial, fungal, plant or animal origin.

The term "chemotherapeutic agent" 1s a subset of the term

"cytotoxic agent" comprising natural or synthetic

chemlical compounds.

present disclosure, compounds O:

In accordance with the methods or uses of the

p—

- the present disclosure

may be administered to a patient to promote a positive

therapeutic response with respect to cancer. The term

"voslitive therapeutic response”

wlth respect to cancer

treatment refers to an improvement i1n the symptoms

assoclated with the disease. For example, an 1lmprovement

in the disease can be characterized as a complete
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response. The term "complete response" refers to an

absence of clinically detectable disease with

p—

normalization of any previous test results.

Alternatively, an 1mprovement 1n the dilisease can be
categorilized as beling a partial response. A "positive
therapeutic response" encompasses a reduction or

inhibition of the progression and/or duration of cancer,

p—

the reduction or amelioration of the severity of cancer,

and/or the amelioration of one or more symptoms thereof

p— p—

resulting from the administration of compounds of the

present disclosure. In specific aspects, such terms

refer to one, two or three or more results following the

p— p—

administration of compounds of the 1nstant disclosure:

(1) a stabilization, reduction or elimination of the

cancer cell population;

(2) a stabilization or reduction in cancer growth;

p—

(3) an i1mpairment i1n the formation of cancer;

p—

(4) eradication, removal, or control of primary, regional

and/or metastatic cancer;

(5) a reduction in mortality;

(6) an 1ncrease 1n disease—free, relapse—free,

progression—-free, and/or overall survival, duration, or

rate;

(7) an 1ncrease 1n the response rate, the durability of

p—

response, or number of patients who respond or are 1n

remission;
(8) a decrease 1n hospitalilization rate,

(9) a decrease 1n hospitalization lengths,
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p—

(10) the size of the cancer 1s maintained and does not

lncrease oOr 1ncreases by less than 10%, preferably less

than 5%, preferably less than 4%, preferably less than

2%, and

p—

(11) an i1ncrease 1n the number of patilients 1n remission.

p—

(12) a decrease 1n the number of adjuvant therapies

(e.g., chemotherapy or hormonal therapy) that would

otherwise be regquired to treat the cancer.

Clinical response can pe assessed usling screenlng

technigques such as PET, magnetilic resonance 1maging (MRI)

scan, X—-radiographilic imaging, computed tomographic (CT)

scan, flow cytometry or fluorescence—activated cell

sorter (FACS) analysis, histology, gross pathology, and

blood chemistry, including but not limited to changes

detectable by ELISA, RIA, chromatography, and the like.

In addition to these positive therapeutic responses, the

subject undergoiling therapy can experilience the beneficial

p—

fect of an 1mprovement 1n the symptoms associated with

p—
—

o

the disease.

Alkyl groups and moletles are straight or branched

chailn, e.g. Ci_g alkyl, Ci-¢ alkyl, Ci-4 alkyl or Cs-¢ alkyl.

p—

Examples of alkyl groups are methyl, ethyl, n-propvl,

1so—propyl, n—-butyl, t-butyl, n—-pentyl, n—hexyl, n—-heptyl
and n—octyl, such as methyl or n—hexyl.

Fluoroalkyl groups are alkyl groups 1n which one or

more H atoms 1s replaced with one or more fluoro atoms,

e.g. Ci-g fluoroalkyl, Ci-¢ fluorocalkyl, Ci-z fluorocalkyl or

Cs-¢ fluoroalkyl. Examples i1nclude fluoromethyl (CHF-),
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difluromethyl (CHF2—), trifluoromethyl (CFz—), 2,2,2-

trifluoroethyl (CF3CHz—), 1,1—-difluoroethyl (CH3CHF:—),

2,2—dlfluoroethyl (CHF2CH;—), and Z-fluoroethyl

(CHFCHy—) .

Halo means fluoro, chloro, bromo, and 1odo. In an

embodlment, halo 1s fluoro or chloro.

fective amount" means

As used herein, the phrase "e:

p—

an amount of a compound or composition which 1s

sufficient enough to significantly and positively modify

the symptoms and/or conditions to be treated (e.g.,

|

fective

provide a positive clinical response). The e:

amount of an active ingredient for use 1n a

pharmaceutical product will vary with the particular

condltion being treated, the severity of the condition,

p—

the duration of the treatment, the nature of concurrent

therapy, the particular active 1ingredient (s) belng

employed, the particular pharmaceutically—acceptable

excipient (s) /carrier(s) utilized, and like factors within

the knowledge and expertise of the attending physician.

p—

fective amount of a compound for use

p—
—

In particular, an e:

in the treatment of cancer 1n combination with the

antibody—-drug conjugate 1s an amount such that the

p—
p—

comblnation 1s sufficient to symptomatically relleve 1n a

warm—-blooded animal such as man, the symptoms of cancer,

p—

to slow the progression of cancer, or to reduce 1n

patients with symptoms of cancer the risk of getting

wWOorse.
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In this specification, unless otherwise stated, the

term “pharmaceutically acceptable” as used herein refers

to those compounds, materials, compositions, and/or

dosage forms which are, within the scope of sound medical

I

judgment, sultable for use in contact with the tissues of
human beings and animals without excessive toxicity,

irritation, allergic response, or other problem or

complication, commensurate with a reasonable benefit/risk

ratio.

It will be understood that compounds of formula (I)

may form stable pharmaceutically acceptable aclid or base

salts, and 1n such cases administration of a compound as

a salt may be appropriate. Examples of acilid addition

salts 1nclude acetate, adipate, ascorbate, benzoate,

benzenesulfonate, bicarbonate, bisulfate, butyrate,

camphorate, camphorsulfonate, choline, citrate,

cyclohexyl sulfamate, diethylenedliamine, ethanesulfonate,

fumarate, glutamate, glycolate, hemisulfate,

2—hydroxyethylsulfonate, heptanocate, hexanoate,

hydrochloride, hydrobromide, hydrolodide, hydroxymaleate,

lactate, malate, maleate, methanesulfonate, meglumine,

2—naphthalenesulfonate, nitrate, oxalate, pamoate,

persulfate, phenvylacetate, phosphate, diphosphate,

plcrate, pivalate, propionate, qgquinate, salicylate,

stearate, succinate, sulfamate, sulfanilate, sulfate,

tartrate, tosylate (p—-toluenesulfonate),

trifluoroacetate, and undecanocate. Non—-toxic

physiologically—acceptable salts are preferred, although
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other salts may be useful, such as in 1solating or

purifying the product.

The salts may be formed by conventlonal means, such

as by reacting the free base form of the product with one

p—

or more eqgquilvalents of the appropriate acid 1n a solvent

or medium 1n which the salt 1s i1nsoluble, or in a solvent

such as water, which 1s removed 1n vacuo or by freeze

p—
—

dryling or by exchanging the anions of an existing salt

for another anion on a suiltable i1on—-exchange resin.

Compounds of formula (I) may have more than one
chiral center, and 1t 1s to be understood that the
application encompasses all 1ndividual stereolsomers,

p—
—

enantiomers and diastereoisomers and mixtures thereof.

Thus, 1t 1s to be understood that, 1nsofar as the

p—
—

compounds of formula (I) can exist 1n optically active or

p—

racemic forms by virtue of one or more asymmetrlc carbon

atoms, the application 1ncludes 1n 1ts definition any

such optically active or racemic form which possesses the

above—-mentioned activity. The present application

encompasses all such stereoilisomers having activity as

herein defined.

Thus, throughout the specification, where reference

p—
p—

1s made to the compound of formula (I) 1t 1s to be

understood that the term compound 1ncludes

p—

dlastereolsomers, mixtures of diastereoilisomers, and

enantiomers that are PARP]1 i1inhibitors.

It 1s also to be understood that certaln compounds

p—

of formula (I), and pharmaceutically salts thereof, can

I
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exlst 1n solvated as well as unsolvated forms such as,

for example, hydrated and anhydrous forms. It 1s to be

understood that the compounds hereln encompass all such

solvated forms. For the sake of clarity, this 1ncludes

p—

both solvated (e.g., hydrated) forms of the free form of

I

the compound, as well as solvated (e.g., hydrated) forms

of the salt of the compound.

some of the compounds of formula (I) may be

crystalline and may have more than one crystalline form.

It 1s to be understood that the disclosure encompasses

p—

any crystalline or amorphous form, or mixtures thereof,

which have PARP1l selective 1nhibitory activity. It 1is

generally known that crystalline materilals may be

analysed using conventional techniques such as, for

p—

example, X—-Ray Powder Diffraction (hereinafter XRPD)

p—

analysls and Differential Scanning Calorimetry (DSC).

Formula (I) as described hereilin 1s 1ntended to

p—

encompass all 1sotopes of 1ts constituent atoms. For

example, H (or hydrogen) 1ncludes any 1sotopic form o:

hydrogen including 'H, 4H (D), and °*H (T); C includes any

isotopic form of carbon including 1¢C, 13C, and 1*C; O

p—
—

includes any isotopic form of oxygen including 1°0, 170

and 180; N includes any i1isotopic form of nitrogen

including 13N, 1N and 1°N; F 1ncludes any i1isotopic form of

fluorine including '°F and '®F; and the like. In one

aspect, the compounds of formula (I) include i1sotopes of

the atoms covered therein in amounts corresponding to

their naturally occurring abundance. However, 1n certailn
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instances, 1t may be desirable to enrich one or more atom
in a particular 1isotope which would normally be present
in a lower abundance. For example, 'H would normally be
present 1n greater than 99.98% abundance; however, 1n one

p—
—

aspect, a compound of any formula presented hereln may be

enriched 1in “H or °H at one or more positions where H 1is

present. In another aspect, when a compound of any

formula presented herein 1s enriched in a radioactive

isotope, for example °H and 1'*C, the compound may be

useful in drug and/or substrate tissue distribution

assays. 1t 1s to be understood that the present

application encompasses all such 1sotopic forms.

[Description of Embodliments]

Herelnafter, preferred modes for carrying out the

present disclosure are described. The embodliments

described below are gilven merely for i1llustrating one

p— p—

example of a typical embodiment of the present disclosure

and are not 1ntended to limit the scope of the present

disclosure.

1. Antibody—-drug conjugate

The antibody—-drug conjugate used 1in the present

disclosure 1s an antibody—-drug conjugate i1n which a drug-

linker represented by the following formula:
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wherein A represents the connecting position to an

antibody,

1s conjugated to an anti—-HERZ antibody wvia a thioether

bond.

In the present disclosure, the partial structure

conslisting of a linker and a drug in the antibody-drug

conjugate 1s referred to as a "drug—-linker". The drug-

linker 1s connected to a thiol group (in other words, the

p—

sulfur atom of a cysteilne residue) formed at an

interchain disulfide bond site (two sites between heavy
chains, and two sites between a heavy chaln and a light
chain) 1n the antibody.

The drug—-linker of the present disclosure 1ncludes

exatecan (IUPAC name: (1S,9S)-1l-amino—-9—ethyl-5—-fluoro-
1,2,3,9,12,15-hexahydro—-9-hydroxy—4-methyl—-10H, 13H-
benzo[de]pyrano[3',4':6,7]indolizino[l,Z2-b]lguinolin-

10,13—-dione, (also expressed as chemical name: (1S,9S)-1-

amino—Y9—-ethyl-5-fluoro—2, 3—dihydro—-9-hydroxy—4—-methyl-
1H, 12ZH-benzo[de]pyrano[3',4"':6,7]1ndolizino[1l, 2—-

bl]guinolin—-10,13(9H, 15H) -dione)), which 1s a
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topolsomerase I 1nhibitor, as a component. Exatecan 1s a

camptothecin derivative having an antitumor effect,

represented by the following formula:

OH O

The antl1-HERZ antibody—-drug conjugate used 1in the

present disclosure can be also represented by the

following formula:

Here, the drug-linker 1s conjugated to an anti-HERZ

antibody (‘'Antibody—-’) wvilia a thioether bond. The meanling

p—

of n 1s the same as that of what 1s called the average

number of conjugated drug molecules (DAR; Drug—to-—

I

Antibody Ratio), and indilcates the average number of

units of the drug—-linker conjugated per antibody

molecule.



WO 2022/074617 PCT/1B2021/059232
33

After migrating into cancer cells, the anti—-HERZ
antibody—-drug conjugate used 1n the present disclosure 1is

cleaved at the linker portion to release a compound

represented by the following formula:

OH O

This compound 1s 1inferred to be the original source

of the antitumor activity of the antibody—-drug conjugate

used 1n the present disclosure, and has been confirmed to

have a topoisomerase I inhibitory effect (Ogitani Y. et

al., Clinical Cancer Research, 2016, Oct 15;22((20) :5097-

5108, Epub 2016 Mar 29).

The anti—-HERZ antibody—-drug conjugate used in the

p—

present disclosure 1s known to have a bystander effect

(Ogitani Y. et al., Cancer Science (2016) 107, 1039-
1046) . The bystander effect 1s exerted through a process
whereby the antibody—-drug conjugate used 1n the present
disclosure 1s 1nternalized 1n cancer cells expressing the

target and the compound released then exerts an antitumor

effect also on cancer cells which are present therearound

and not expressing the target. Thilis bystander effect 1is

exerted as an excellent antitumor effect even when the

ant1—-HERZ antibody—-drug conjugate 1s used 1n combination
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with a PARP1 selective inhibitor according to the present

disclosure.

2. Antilbody 1n antibody—-drug conjugate

The anti-HERZ antibody 1n the antibody—-drug

conjugate used 1n the present disclosure may be derived

from any specles, and 1s preferably an anti—-HERZ antibody

derived from a human, a rat, a mouse, or a rabbit. In

cases when the antibody 1s derived from species other

than human species, 1t 1s preferably chimerized or
humanized using a well known technigue. The anti-HERZ

antibody may be a polyclonal antibody or a monoclonal

antibody and 1s preferably a monoclonal antibody.

The antibody 1n the antibody—-drug conjugate used 1n

the present disclosure 1s an anti—-HERZ antibody

p—

preferably having a characteristic of being capable of

targeting cancer cells, and 1s preferably an antibody

p—

possessing, for example, a property of recognizing a

cancer cell, a property of binding to a cancer cell, a

p—

property of internalizing in a cancer cell, and/or

cytocidal actilvity agalnst cancer cells.

The binding activity of the anti-HERZ antibody

agailnst cancer cells can be confirmed using flow

cytometry. The internalization of the antibody into

p—
—

cancer cells can be confirmed using (1) an assay of

visuallzing an antibody incorporated in cells under a

fluorescence microscope usling a secondary antilbody

(fluorescently labeled) binding to the therapeutic
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antibody (Cell Death and Differentiation (2008) 15, 751-

761), (2) an assay of measuring a fluorescence 1ntensity

incorporated 1n cells using a secondary antibody

(fluorescently labeled) binding to the therapeutic

antibody (Molecular Biology of the Cell, Vol. 15, 5268-

5282, December 2004), or (3) a Mab—-ZAP assay usling an
immunotoxin pbinding to the therapeutic antibody whereiln

the toxin 1s released upon i1ncorporation into cells to

inhibit cell growth (Bio Techniques 28: 1l62-165, January

2000) . As the i1mmunotoxin, a recombilinant complex proteiln

p—

of a diphtheria toxin catalytic domain and proteln G may

be used.

The antitumor activity of the anti-HERZ antibody can

be confirmed 1n vitro by determining i1nhibitory activity

against cell growth. For example, a cancer cell line

overexpressing HERZ as a target protein for the antibody
1s cultured, and the antibody 1s added at wvarying

concentrations 1nto the culture system to determine

inhilbitory activity against focus formation, colony

formation, and spheroid growth. The antitumor activity

can be confirmed 1n vivo, for example, by adminilistering
the antibody to a nude mouse with a transplanted cancer
cell line highly expressing the target protein, and

determining change 1n the cancer cell.

Since the compound conjugated 1n the anti—-HERZ

antibody—drug conjugate exerts an antitumor effect, i1t 1s

preferred but not essentilal that the anti-HERZ antibody

p— p—

itself should have an antitumor effect. For the purpose
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p—
—

of specifically and selectively exerting the cytotoxic

activity of the antitumor compound against cancer cells,

1t 1s 1mportant and also preferred that the anti-HERZ

antibody should have the property of internalizing to

migrate 1nto cancer cells.

The anti-HERZ antibody i1n the antibody-—-drug
conjugate used 1n the present disclosure can be obtained
by a procedure known 1in the art. For example, the

antlbody of the present disclosure can be obtained using

a method usually carried out 1in the art, which 1i1nvolves

immunizing animals with an antiligenic polypeptide and

collecting and purifying antibodies produced 1n vivo.

p—

The origin of the antiligen 1s not limited to humans, and

the animals may be i1mmunized with an antigen derived from

a non—human animal such as a mouse, a rat and the like.

p—

In this case, the cross—-reactivity of antibodies binding

to the obtained heterologous antigen with human antigens

can be tested to screen for an antibody applicable to a
human disease.

Alternatively, antibody—-producing cells which

produce antibodies agailnst the antigen are fused with
myeloma cells according to a method known 1n the art
(e.g., Kohler and Milstein, Nature (1975) 256, p. 495-
497; and Kennet, R. ed., Monoclonal Antibodies, p. 365-

367, Plenum Press, N.Y. (1980)) to establish hybridomas,

from which monoclonal antibodies can 1n turn be obtained.
The antigen can be obtained by genetically

engilneering host cells to produce a gene encoding the
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antligenic protein. Specifically, vectors that permit

expression of the antligen gene are prepared and

transferred to host cells so that the gene 1s expressed.

The antlgen thus expressed can pbe purified. The antibody

p—
—

can also be obtained by a method of Immunizing animals

wlth the above—-described genetically engineered antigen-—

expressing cells or a cell line expressing the antigen.

The anti1-HERZ antibody in the antibody—-drug

conjugate used the present disclosure 1s preferably a

recombinant antibody obtained by artificial modification

p—

for the purpose of decreasing heterologous antigenicity

to humans such as a chimeric antibody or a humanized

antibody, or 1s preferably an antibody having only the

gene sequence of an antibody derived from a human, that

1s, a human antibody. These antibodies can be produced
uslng a known method.

As the chimeric antibody, an antibody 1n which

antilbody variable and constant reglions are derived from

different species, for example, a chimeric antilibody 1in

which a mouse— or rat—-derived antibody wvariable region 1s

connected to a human—-derived antibody constant region can

be exemplified (Proc. Natl. Acad. Sci. USA, 81, 6851-
6855, (1984)).
As the humanized antibody, an antibody obtalned by

integrating only the complementarity determining region

(CDR) of a heterologous antibody 1nto a human—-derived

antibody (Nature (1986) 321, pp. 522-525), and an

p—

antibody obtalned by grafting a part of the amino acid
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p—

residues of the framework of a heterologous antibody as

well as the CDR sequence of the heterologous antibody to

a human antibody by a CDR-grafting method (WO 90/07861),
and an antibody humanilzed usling a gene conversion

mutagenesis strategy (U.S. Patent No. 5821337) can be

exemplified.
As the human antibody, an antibody generated by
uslng a human antibody-producling mouse having a human

chromosome fragment i1including genes of a heavy chain and

p—

light chain of a human antibody (see Tomizuka, K. et al.,

Nature Genetics (1997) 16, p.133-143; Kuroiwa, Y. et.

al., Nucl. Acids Res. (1998) 26, p.3447-3448; Yoshida, H.

et. al., Animal Cell Technology:Basic and Applied Aspects

vol.1l0, p.69-73 (Kitagawa, Y., Matsuda, T. and Ii1jima, S.
eds.), Kluwer Academic Publishers, 1999; Tomizuka, K. et.

al., Proc. Natl. Acad. Sci. USA (2000) 97, p.722-727,

etc.) can pbe exempliflied. As an alternative, an antibody

obtained by phage display, the antibody being selected

from a human antibody library (see Wormstone, I. M. et.

al, Investigative Ophthalmology & Visual Scilence.

(2002)43 (7)), p.2301-2308; Carmen, S. et. al., Briefings

1n Functional Genomics and Proteomics (2002), 1(2),

P.189-203; Siriwardena, D. et. al., Ophthalmology (2002)

109(3), p.427-431, etc.) can be exemplified.

In the present disclosure, modified varilants of the

ant1-HERZ antibody 1n the antibody—-drug conjugate used 1n

the present disclosure are also 1ncluded. The modified

variant refers to a variant obtained by subjecting the
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antibody according to the present disclosure to chemical

or biological modification. Examples of the chemically

I

modified variant include wvariants including a linkage of

a chemical moilety to an amino acid skeleton, varilants

p—

including a linkage of a chemical moiety to an N-linked

or O—-linked carbohydrate chailn, etc. Examples of the

biologically modified variant 1include wvarilants obtained

by post—translational modification (such as N-linked or

O—linked glycosylation, N-— or C—-terminal processing,

p—

deamidation, i1somerilization of aspartic acid, or oxidation

p—

of methionine), and wvariants 1n which a methionine

residue has pbeen added to the N terminus by belng
expressed 1n a prokaryotic host cell. Further, an
antibody labeled so as to enable the detection or

p—

1solation of the antibody or an antiligen according to the

present disclosure, for example, an enzyme—-labeled

antibody, a fluorescence—-labeled antibody, and an

p—
—

3-

finity—-labeled antibody are also included 1in the

meaning of the modified variant. Such a modified wvariant

p—

of the antibody according to the present disclosure 1is

useful for i1mproving the stability and blood retention of

p—

the antibody, reducing the antigenicity thereof,

detecting or i1isolating an antibody or an antiligen, and so
on.
Further, by regulating the modification of a glycan

which 1s linked to the antibody according to the present

disclosure (glycosylation, defucosylation, etc.), 1t 1s

possilble to enhance antibody—-dependent cellular <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>